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PREFACE  TO  FIFTH   EDITION. 


issuing  a  fifth  edition  of  this  work  within  twelve  months  of  the 

burtb  we  would  note  that  considerable  modifications  have  been 

made  in  order  to  brbg  it  up  to  date  and  to  fit  it  more  satisfac- 

torily  to  modern  requirements,     ll   seemed  undesirable  to  per- 

^Hietuale  any  longer  the  idea  that  the  first  and  most  important 

^^Blement  in  surgical  practice  is  a  knowledge  of  inflammation  and 

B^^ts  treatment,  and  hence  this  subject  has  been  removed  from  its 

originaJ  position  and  has  been  located  to  one  secondary  to  that 

occupied    by   Bacteriology  and   the  principles  of  Antiseptic  and 

Aseptic  Surgery.     Sundry  other  changes  will  be  found  which  will 

lead  to  a  more  harmonious  pathological  and  clinical  picture  than 

^^sas  previously  presented. 

^^B  In  coaclusion  we  must  acknowledge  our  indebtedness  to  many 
^^Bends  who  have  made  valuable  and  useful  suggestions ;  to 
^^rofessor  R.  T.  Hewlett,  who  has  run  over  the  sheets  of  the  first 
ciapter  and  indicated  various  modifications  to  us  which  make  it 
more  authoritative ;  and  to  Mr.  T.  P,  Legg,  our  Surgical  Registrar 
it  King's  Collie  Hospital,  who  has  undertaken  at  very  short 
notice  (be  arduous  task  of  re\ising  the  Index. 
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In  preparing  this  Manual  of  Surgery  for  the  profession,  we 
have  endeavoured  to  meet  what  we  think  is  at  the  present  time 
a  genuine  need  The  many  large  and  valuable  text-books  and 
works  of  reference  already  in  existence  are  almost  more  than  the 
ordinary  student  can  master  during  the  time  at  his  disposal.  It 
has  therefore  been  our  aim  to  present  the  facts  of  surgical  science 
in  a  concise  and  succinct  form,  so  as  to  satisfy  the  needs  of  the 
student,  even  of  those  who  are  preparing  for  the  higher  examina- 
tions. At  the  same  time,  the  requirements  of  the  general  prac- 
titioner have  not  been  overlooked,  for  we  have  taken  care  to 
discuss  in  detail  those  conditions  which  are  most  likely  to  be  met 
with  in  ordinary  practice.  The  main  difficulty  has  been  to  com- 
press into  a  small  space  the  ever-increasing  amount  of  material 
available,  so  that  we  have  only  been  able  to  sketch  in  out- 
line much  that  could  have  been  elaborately  described  did  the 
size  of  the  book  permit.  For  the  same  reason,  historical  and 
bibliographical  references  have  to  a  large  extent  been  omitted, 
whilst  diseases  of  special  regions — such  as  the  eye,  ear,  and  female 
genital  organs — are  also  practically  excluded,  except  in  so  far  as 
they  encroach  on  the  domains  of  general  surgery.  The  progress 
of  bacteriology  and  the  influence  of  antisepsis  have  so  transformed 
the  characters  and  extended  the  scope  of  surgical  work  that  many 
of  the  traditions  and  theories  of  the  past  have  had  to  be  discarded. 
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although  at  the  same  time  we  have  endeavoured  to  preserve  and 
respect  that  which  has  been  shown  to  be  good  and  useful  in  the 
laborious  researches  and  accumulated  experiences  of  bygone 
generations. 

In  conclusion,  our  best  thanks  are  due  to  Dr.  St.  Clair  Thom- 
son, who  has  kindly  looked  through  the  proofs  of  the  sections 
devoted  to  the  nose  and  ear;  to  Dr.  Silk,  who  has  fulfilled  a 
similar  office  in  reference  to  the  chapter  on  anaesthetics ;  to  Mr. 
William  Turner  for  preparing  the  index  ;  and  to  Dr.  Arthur 
Griffiths,  late  of  the  Bristol  General  Hospital,  who  has  drawn 
several  of  the  pictures,  and  given  other  valuable  assistance. 

Many  of  the  illustrations  have  been  specially  prepared  for  this 
work,  but  we  have  also  to  acknowledge  the  loan  of  blocks  from 
Messrs.  Veit  and  Co.,  of  Leipzig  ;  from  Messrs.  Cassell  and  Co., 
J.  and  A.  Churchill,  Longmans  and  Co. ;  and  from  the  editors  of  the 
Lancet  for  the  loan  of  Fig.  287  [296].  The  various  sources  from 
which  these  are  derived  are  acknowledged  throughout  the  book. 
lUustrations  of  instruments  are  mainly  derived  from  Messrs. 
Down  Brothers,  who  have  kindly  placed  them  at  our  disposal. 

W.  ROSE, 

17,  Harley  Street,  W. 

A.  CARLESS. 

10,  Welbeck  Street,  W. 

London, 

May  I,  1898. 
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CHAPTER  I. 

SURGICAL    BACTEEIOLOGY  —  SEPSIS    AND    INFEGTION-- 

ANTISEPSIS  AND  ASEPSIS. 

Bacteriology,  or  the  science  devoted  to  the  study  of  bacteria, 
must  necessarily  be  the  basis  of  all  scientific  surgery,  which  apart 
from  such  knowledge  degenerates  into  little  more  than  a  technical 
art.  It  is  the  surgeon's  duty  to  understand  the  life-history  and 
methods  of  activity  of  bacteria,  so  that  he  may  be  able  to  prevent 
their  access  to  wounds,  or,  if  they  have  gained  a  foothold  in  the 
STStem,  be  able  to  combat  them.  To  this  latter  end  he  must  call 
to  his  aid  all  the  powers  of  resistance  latent  in  the  economy,  and 
should  be  able  to  add  to  these  by  the  introduction  of  suitable 
protective  substances  developed  artificially.  Of  course,  it  is  not 
altogether  desirable  that  an  active  operating  surgeon  should  be 
constantly  working  in  the  laboratory  with  virulent  germs,  but 
be  must  have  acquired  a  sound  knowledge  of  bacteriological 
technique,  and  be  fully  capable  of  appreciating  the  researches  and 
investigations  made  by  others. 

Bacteria,  or  schizomycetes,  form  a  very  important  and  numerous 
class  of  minute  vegetable  organisms,  which  are  in  the  present  day 
looked  upon  as  the  essential  cause  of  putrefaction  and  of  most  of 
the  inflammatory  diseases.  They  consist  of  minute  masses  of 
protoplasm  enclosed  in  a  cell  wall,  and  with  sometimes  a  gelatinous 
capsule  or  envelope,  which  may  suffice  to  hold  together  two  or 
four  elements  or  even  larger  colonie.s. 

They  vary  in  shape,  size,  and  arrangement,  and  from  a  mor- 
phological standpoint  have  been  classified  under  the  following 
headings : 

I.  l^crococci,  or  Cocci,  are  roundish  or  oval  cells,  multiplying 
rapidly  by  a  process  of  fission  (i.^.,  division  into  equal  parts). 
They  may  remain  isolated,  but,  as  a  rule,  are  collected  into 
certain  definite  formations,  and  in  consequence  are  termed  stapliy- 
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lococcij  or  cluster-cocci  (Fig.  3),  when  they  are  grouped  like  a 
bunch  of  grapes,  usually  occurring  thus  in  localized  inflamma- 
tions; streptococci,  or  chain-cocci  (Plate  I.,  Fig.  i),  when  they 
develop  in  chains  or  strings,  the  characteristic  of  spreading 
inflammations ;  diplococci,  when  they  occur  in  pairs — e,g,f  the 
gonococcus  or  pneumococcus,  met  with  in  gonorrhoea  and  pneu- 
monia respectively.  When  they  are  grouped  into  packets  of  four 
or  eight  individuals,  they  are  usually  termed  sarcina  (Plate  I., 
Fig.  2).  Occasionally  any  of  the  above  may  occur  in  masses  or 
colonies,  slimy  or  gelatinous  in  character  {zooglaa), 

2.  Bacilli,  or  rod-shaped  bacteria,  are  found  in  the  form  either 
of  long  or  short  filaments,  made  up  of  an  aggregation  of  individual 
rods  united  end  to  end ;  or  they  may  become  curved,  and  so  form 
spiral  rods,  which  may  break  up  into  the  so-called  comma-shaped 
bacilli ;  or  they  may  persist  in  the  body  of  their  host  as  isolated 
rods,  free  in  the  blood  or  lymph,  or  within  the  substance  of  the 
cells  invaded.  They  multiply  by  fission,  or  by  the  formation  of 
spores  in  their  interior.  These  latter  are  much  more  resistant 
and  less  easily  destroyed  than  the  parent  rods.  The  spore  may 
develop  in  the  centre  of  the  bacillus,  as  in  Bac,  anthracis,  or  at 
one  end,  as  in  the  so-called  drumstick-shaped  Bac.  tctani, 

3.  Spirilla  (Plate  I.,  Fig.  4)  form  corkscrew  -  like  threads, 
possessing  active  power  of  movement.  They  are  of  no  surgical 
interest,  and  in  human  pathology  only  occur  in  a  few  conditions, 
such  as  remittent  fever. 

It  will  here  only  be  possible  to  sketch  in  outline  a  few  general 
facts  as  to  the  life- history  and  mode  of  activity  of  these  organisms. 

Methods  of  Examination. — These  are  in  the  main  threefold  : 

1.  Microscopic  Examination.— VL'\gh  powers  of  the  microscope  (e.g.,  A  '"•  ^^^ 
immersion)  are  needed  for  this  work,  and  even  with  them  it  is  often  difficult  to 
determine  the  characters  of  any  particular  form  of  microbe  under  examination. 
Minute  differences  in  the  size  and  shape  may  assist,  and  the  relative  arrange- 
ment in  chains,  clusters,  etc. ;  whilst  tne  effect  of  different  staining  reagents  is 
also  important.  Into  the  various  methods  of  demonstrating  and  staining 
bacteria  it  is  impossible  to  enter. 

2.  Cultivation  in  or  on  various  nutrient  media  is  of  the  greatest  assistance  in 
determining  the  exact  nature  of  any  special  organism  under  examination.  For 
this  purpose  the  cut  surface  of  a  raw  potato  after  sterilization  of  the  exterior 
suits  excellently  in  many  cases.  Fluids,  such  as  meat  infusion,  milk,  or  fresh 
blood  serum,  are  not  very  satisfactory,  but  similar  materials,  solidified  by  the 
addition  of  gelatine  or  agar-agar,  and  either  placed  in  test-tubes  or  on  plates 
or  meat  infusion  mixed  with  peptone,  are  the  most  suitable  nutrient  bases.  Ir 
testing  the  life-history  of  any  microbe,  it  is  important  to  note  whether  or  nol 
it  will  develop  in  contact  with  the  air.  This  may  be  accomplished  by  the  use 
of  nutrient  gelatine  poured  into  test-tubes,  some  of  which  are  allowed  to  coo! 
in  the  vertical  position,  and  others  on  the  slant.  The  former  are  inoculatec 
by  puncturing  the  horizontal  surface  with  an  infected  platinum  wire  (stal 
culture),  the  latter  by  streaking  it  along  the  oblique  surface  (streak  culture). 

3.  Inoculation  experiments  are  really  the  most  reliable  means  of  examining 
into  the  relations  of  micro-organisms  to  any  particular  affection  ;  but  it  mus 
be  clearly  recognised  that  animals  are  not  necessarily  affected  in  the  same  waj 
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as  man.     Koch  has  insisted  that  the  four  following  essentials  must  be  fulfilled 
in  order  to  prove  the  infective  character  of  any  particular  disease : 

(i.)  The  organism  must  be  present  in  every  case,  either  in  the  tissues  or  in 

the  blood, 
(ii.)  It  must  be  possible  to  cultivate  it  for  many  generations  apart  from  the 

body, 
(iii )  Its  inoculation  into  a  suitable  animal  must  be  followed  by  the  appear- 
ance of  the  specific  disease  ;  and 
(iv.)  The  organism  must  be  found  in  the  tissues  or  blood  of  the  animal 
infected  in  this  manner. 

Habitat. — Bacteria  are  almost  universal  in  their  distribution. 
Earthy  air,  and  water  are  full  of  them,  and  especially  so  in 
populous  neighbourhoods.  The  greater  the  number  of  the 
inhabitants,  the  larger  the  number  of  organisms  in  the  air.  In 
isolated,  and  especially  mountainous,  districts  there  are  com- 
paratively few,  whilst  in  the  air  of  a  crowded  hospital  ward 
swarms  of  them  are  present,  and  these  often  of  a  most  dangerous 
type.  Food-stuffs  and  fluids,  such  as  water  and  milk,  are  fre- 
quently contaminated,  and  by  these  means  disease  is  often  intro- 
duced into  the  system.  The  surface  of  the  body  is  impregnated 
with  bacteria,  which  extend  to  a  depth  greater  than  can  be 
affected  by  mere  domestic  cleanliness,  whilst  the  intestinal  tract 
teems  with  them  from  mouth  to  anus.  It  appears  that  whilst  the 
external  auditory  meatus  and  inferior  meatus  of  the  nose  are 
occupied  by  bacteria,  the  upper  meati  of  the  nose  are  sterile,  as 
also  the  upper  part  of  the  virgin  vagina  and  the  deeper  portion 
of  the  (uncontaminated)  male  urethra.  The  gall-bladder,  as  well 
as  the  biliary  and  pancreatic  ducts,  is  also  normally  free  from 
germs,  whilst  in  a  healthy  individual  the  solid  organs,  the  blood, 
and  lymph  are  also  practically  sterile.  Any  condition  of  general 
weakness  facilitates  the  entrance  of  germs  into  the  system,  or, 
perhaps  one  should  say,  diminishes  the  resistance  of  the  body  to 
their  presence  and  activity,  and  hence  lays  the  individual  open  to 
the  occurrence  of  diverse  infective  diseases. 

Mobility. — The  cocci  are  as  a  group  incapable  of  active  locomo- 
tion, although  they  manifest,  in  common  with  all  minute  non- 
living particles,  '  Brownian  *  movements.  Most  bacilli  and 
spirilla  have  in  addition  the  power  of  moving  from  place  to  place, 
accomplished  by  means  of  fiagella,  which  develop  at  one  or  both 
ends  as  single  filaments  or  in  bunches  all  over  the  organism. 
These  can  be  readily  demonstrated  in  the  Bac,  typhosus  (Plate  I., 
Fig.  3). 

MidtiplicatioiL — The  power  of  multiplying  possessed  by  bacteria 
is  enormous,  though  not  unlimited.  Two  methods  have  been 
mentioned  above — viz.,  fission  and  the  formation  of  endospores. 
Spore  formation  is  not  known  to  occur  in  the  cocci  or  sarcinae, 
and,  although  common  among  the  bacilli,  is  not  invariable ;  thus 
the  Bac.  typhosus  and  the  Bac.  diphtheria  are  asporogenous.  Only 
one  spore   forms  in  each   bacillus,  and,  as  already  stated,  its 
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position  varies  in  different  species.  The  conditions  favourable 
to  the  development  of  spores  have  not  yet  been  fully  ascertained, 
but  in  most  varieties  a  free  supply  of  oxygen  is  required ;  it  is 
also  a  fact  that  spores  rarely  form  amongst  the  living  tissues  of 
the  body. 

Conditions  of  Growth. — The  activity  and  development  of  bacteria 
are  physiological  phenomena,  carried  out  in  accordance  with  the 
general  laws  governing  animal  and  vegetable  life,  and  requiring 
certain  definite  conditions  to  be  present.  The  pabulum,  or  food- 
stuff, differs  somewhat  with  the  particular  species,  but  they  all 
require  water,  oxygen,  hydrogen,  nitrogen,  carbon,  and  certain 
inorganic  salts  ;  they  usually  grow  better  on  highly  complicated 
substances  than  on  more  simple  materials.  Desiccation  arrests 
bacterial  growth,  although  the  organisms  are  not  killed  thereby. 
Temperature  has  also  considerable  influence  upon  their  develop- 
ment. Few  germs  grow  well  under  20°  C,  and  pathogenic 
organisms  develop  best  at  about  37°  to  38"^  C.  Cold  checks  all 
growth,  but  does  not  kill  the  germs.  Any  degree  of  heat  above 
57°  C,  if  allowed  to  act  long  enough,  will  suffice  to  kill  most 
bacteria,  but  spores  require  a  much  higher  temperature  for  their 
destruction.  Light,  especially  direct  sunlight,  has  a  retarding 
influence  on  the  development  of  most  micro-organisms. 

The  necessity  or  not  for  atmospheric  air  in  their  development 
constitutes  the  basis  of  the  division  of  microbes  into  aerobic  and 
anaerobic.  When  they  can  grow  in,  and,  indeed,  require  for  their 
development,  the  actual  presence  of  free  air,  they  are  termed 
obligate  aerobes.  If,  however,  they  have  the  power  of  acquiring 
the  oxygen  they  need  from  the  tissues  surrounding  them,  they  are 
then  known  as  facultative  anaerobes;  their  development  is  then 
rather  less  rapid  than  when  aerobic  conditions  are  present. 
Obligate  anaerobic  organisms  are  those  which  require  an  atmosphere 
around  them,  from  which  oxygen  is  rigidly  excluded,  and  these 
usually  flourish  best  in  nitrogen  or  hydrogen — e,g,,  the  bacillus  of 
tetanus.  It  must  be  remembered,  however,  that  although  their 
power  of  development  is  arrested  by  the  presence  of  oxygen,  it  is 
not  destroyed  ;  the  restoration  of  anaerobic  conditions  will  at  once 
restore  their  vital  activities. 

Results  of  Growth. — Many  different  substances  result  from 
bacterial  growth,  both  in  culture  media  and  in  the  body,  and  upon 
the  characters  of  these  depend  to  a  large  extent  the  symptoms  oi 
the  special  diseases.  Chief  amongst  them  are  the  Toxins,  which 
are  perhaps  more  intensely  poisonous  than  anything  else  known, 
Many  of  them  are  albuminous  bodies  (possibly  albumoses) ;  most 
of  them  have  a  ferment-like  action ;  and  not  a  few  are  capable  o 
liquefying  gelatine  or  peptonizing  proteids.  The  toxins  formec 
by  putrefactive  organisms  (the  ptomaines)  are  more  or  less  peculiai 
in  that  they  are  alkaloidal  in  nature — 1.^.,  built  up  in  the  like 
ness  of  ammonium  hydrate  (NH^HO) — they  unite  with  acids 


and  caa  be  crystallized.  The  development  of  toxins  in  the  body 
is  the  all -important  cause  of  the  symptoms  of  disease;  locally, 
tiiey  give  rise  to  various  inflammatory  phenomena,  and  by  their 
general  absorption  produce  either  pyrexia  alone,  or  peculiar  and 
'laractcristic  manifestations,  as  in  tetanus  and  diphtheria. 
Other  results  of  bacterial  activity  are  less  important,  though 
>me  are  very  obvious,  i.  Acid  substances  may  be  formed  ;  t.g., 
\e  Bat.  acidi  kciici  is  the  constant  cause  of  the  souring  of  milk. 

K  Alkaline  products  may  develop;  t.g.,  the  Diplococcus  urea  trans- 
rms  the  urea  of  urine  into  carbonate  of  ammonia.  3.  Gases, 
often  of  a  very  penetrating  odour,  may  be  produced  by  others ; 
l«^.,  fidf.  colt  communis,  or  Bac.  ledematis  maligni.  4.  Various 
colouring  bodies  are  generated,  but  this  property  is  mainly  Hmited 
'o  the  DOn-path(^enic  group,  5.  Phosphorescence  is  also  caused 
ly  certain  bacteria. 

From  their  environment  in  pathological  conditions,  bacteria 
ire  di^Hded  into  two  great  classes,  according  to  whether  or  not 
they  can  develop  in  the  living  tissues.  The  pathogenic  or  parasitic 
bacteria  can  do  so,  producing  what  are  known  as  infective 
diseases ;  but  when  an  organism  can  only  develop  in  dead  tissues, 
such  as  masses  of  slough,  or  in  exudations  of  blood,  serum,  or 
pus,  or  in  some  non-living  nutrient  material,  it  is  called  a  iwn- 
palkogenic,  saprophytic,  or  carrion  microbe,  and  any  inflammatory 
reaction,  local  or  general,  thereby  induced  is  due  to  the  irritating 
Tect  of  the  toxic  bodies  produced  in  this  way,  and  not  directly 
the  action  of  the  bacteria.  Some  of  the  pathogenic  organisms 
e  capable  of  continuing  their  development  in  dead  tissues  as 
foiultativ*  iaproj>hytes,  and  this  property  is  one  of  great  danger,  in 
Ibat  it  permits  of  extensive  diffusion  of  the  virus  ;  the  tetanus, 
snthrax,  and  malignant  (tdema  bacilli,  as  also  the  pyogenic  cocci, 
MIC  characterized  by  this  property- 
It  U  now  possible  to  define  llie  terms  'sepsis'  and  'infection' 
employed  in  surgical  practice. 

Sepsis. 

BepsU  is  a  term,  somewhat  loosely  applied,  to  indicate  that  a 
Waand  or  sore  has  become  infected  with  micro-organisms  in  such 
a  way  as  to  interfere  with  healthy  reparative  action.  When  it 
involves  an  operation  wound,  it  is  due  to  contamination  from  a 
dirty  stale  of  the  skin,  impure  instruments,  ligatures  or  sutures, 
msterilized  hands  of  the  surgeon  or  assistant,  a  faulty  dressing. 
Sepsis  may  also  develop  in  connection  with  any  unprotected 
or  abrasion,  and  the  offensive  odour  which  accompanies 
Deflected  syphilitic  or  cancerous  sores  is  simply  due  to  this,  and 

tM  essential  part  of  the  causative  atTection. 

The  organisms  present  in  septic  affections  vary  considerably, 
but  arc  of  two  main  types :  (a)  Various  non- pathogenic  microbes. 
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especially  the  Proteus  vulgaris^  P.  Hauseyi,  sundry  forms  of  Sarcifta, 
and,  under  certain  circumstances,  the  Bac,  colt  communis,  and 
(b)  the  ordinary  pyogenic  bacteria,  especially  the  staphylococci 
and  streptococci,  which  are,  of  course,  pathogenic. 

The  method  of  action  of  these  organisms  is  somewhat  diverse, 
(a)  The  former,  or  non-pathogenic  group,  can  only  develop  in 
dead  tissues  or  fluids,  or  in  passive  material  such  as  blood -clot, 
pus,  or  serum ;  they  may  occasionally  gain  an  entrance  to  the 
general  circulation,  but  are  rapidly  destroyed,  and  do  no  harm. 
It  is  obvious,  therefore,  that  a  dry  wound  is  less  likely  to  become 
septic  than  one  in  which  there  is  much  exudation  of  blood  or 
serum,  so  that  absolute  haemostasis  and  good  drainage  are  two 
most  important  preventive  measures. 

When  once  admitted  to  the  part,  the  organisms  rapidly 
multiply,  causing  putrefaction  or  other  changes  in  any  suitable 
pabulum  present,  and  thus  produce  irritating  or  poisonous 
chemical  substances,  upon  the  action  of  which  the  symptoms  of 
sepsis,  whether  local  or  general,  depend.  If  a  large  quantity  of 
putrescible  material  is  present,  the  wound  or  part  may  become 
very  offensive,  and  a  sloughing  process  may  ensue  as  a  result  of 
the  irritating  local  action  of  the  toxins,  whilst  at  the  same  time 
general  toxic  symptoms  are  manifested,  varying  in  severity  with 
the  dose  absorbed. 

(b)  The  latter  group  of  true  pyogenic  bacteria  are  capable  of 
growth  in  a  similar  manner,  but  in  addition  are  able  to  invade 
and  develop  in  the  tissues  of  the  body  (infection),  and  so  may  give 
rise  to  spreading  inflammation,  such  as  erysipelas  or  cellulitis, 
and  to  general  infective  diseases,  such  as  pyaemia  or  septicaemia. 

Into  the  question  of  local  appearances  and  treatment  it  is 
unnecessary  to  enter  here,  but  it  is  desirable  to  add  a  few  words  as 
to  the  general  conditions  which  are  associated  with  a  septic  wound. 
They  are  entirely  due  to  the  absorption  of  the  toxins  produced 
in  the  inflammatory  focus,  and  hence  vary  considerably  in  severity 
with  the  dose.     Thus  three  varieties  have  been  described : 

1.  When  the  dose  is  small,  but  if  it  is  absorbed  regularly  and 
for  a  long  time,  a  definite  diurnal  range  of  temperature  follows, 
known  as  hectic  fever  (p.  52).  It  is  always  associated  with  per- 
sistent and  prolonged  suppuration. 

2.  Septic  Traumatic  Fever  is  due  to  the  absorption  of  a  some- 
what larger  amount  of  the  poison  after  an  operation  or  injury, 
which  is  followed  by  septic  inflammation.  A  burn  or  compound 
fracture  which  is  not  rendered  aseptic  is  always  accompanied  by 
fever,  ranging  from  102°  to  104°  F.  for  some  days,  until  the  wound 
is  securely  sealed  off  by  the  development  of  granulation  tissue. 
When  once  this  has  occurred,  the  fever  usually  disappears,  unless 
septic  material  is  retained  under  pressure.  The  actual  phenomena 
connected  with  such  an  attack  are  in  no  way  peculiar. 

3.  Acute  Saprsemia,  or  Septic  Intoxication,  results  from   the 
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absorption  of  a  large  dose  of  toxic  material.  This  condition  was 
for  lor^  confounded  with  true  infective  septicaemia,  and  even 
now,  though  clearly  distinguished  pathologically,  a  clinical  dis- 
tinction between  the  two  is  not  always  possible,  except  by  await- 
ing the  result.  Sapraemia  is  essentially  a  toxaemia,  or  condition 
due  to  chemical  poisoning ;  the  blood  is  not  infective,  and  the 
symptoms  are  directly  proportionate  to  the  dose.  Any  condition 
in  which  there  is  a  large  mass  of  putrefying  tissue  or  fluid  from 
which  absorption  can  occur  may  lead  to  saprjemia— <.§.,  a  portion 
of  decomposing  placenta  in  the  puerperal  uterus,  the  existence  of 
septic  pus  under  pressure  in  the  peritoneal  cavity,  a  joint,  or  else- 
where; or  a  mass  of  putrefying  blood-clot,  say,  in  the  pleural 
cav-ity  after  a  penetrating  wound. 

The  Sympbnna  usually  commence,  two  or  three  days  after  the 
cause  has  come  into  operation,  with  a  severe  rigor,  followed  by  a 
maintained  high  temperature,  although  sometimes  it  is  subnormal 
in  the  more  serious  cases.  This  is  associated  with  loss  of 
appetite,  a  dry  tongue,  a  quick  pulse,  rapidly  becoming  weak, 
severe  headache,  and  nocturnal  delirium  of  some  intensity.  The 
patient  is  at  first  constipated,  but  vomiting  and  diarrhcea  may 
ensue  from  gastro-intcstinal  irritation,  followed  by  fata!  exhaus- 
tion and  collapse,  or  he  may  liecome  comatose  and  unconscious 
for  some  time  before  death,  according  to  whether  the  toxins  act 
chiefly  upon  the  alimentary  system  or  upon  the  cerebral  centres. 
Dyspnoea,  from  pulmonary  congestion,  and  albuminuria,  also 
occur.  Should,  however,  the  putrefying  mass  be  removed  in 
time,  the  fever  will  cease  as  by  magic,  the  tongue  cleans,  the 
appetite  returns,  the  headache  vanishes,  and  in  twenty-four  hours 
the  patient  feels  a  different  individual. 

PoBt-mortom  Appearances.  —  Decomposition  is  early,  rigor 
mortis  feeble,  and  cadaveric  Hvidity  well  marked,  especially  along 
the  lines  of  the  superficial  veins  and  posteriorly.  The  blood 
coagulates  imperfectly,  and  is  dark  and  tarry  in  colour ;  if  allowed 
to  stand,  the  serum  which  separates  from  the  corpuscles  is  much 
stained  from  the  breaking  up  of  the  red  blood-cells  which  occurs 
in  all  septic  and  infective  cases.  This  condition  explains  the 
amount  of  cadaveric  Hvidity,  and  also  the  post-mortem  staining 
of  the  endocardium  and  tunica  intima  of  the  larger  vessels,  which 
is  such  a  marked  feature  in  these  cases,  and  which  was  formerly 
supposed  to  result  from  a  diffuse  arteritis.  Most  of  the  serous 
cavities  contain  a  certain  amount  of  blood-stained  fluid,  and 
under  almost  all  the  serous  membranes  are  well-marked  petechia;, 
especially  under  the  pericardium  and  pleura.  The  lungs  are 
deeply  congested,  particularly  at  the  back,  and  very  cedematous ; 
the  liver,  spleen,  and  kidneys  are  enlarged,  pulpy,  soft,  and 
congested,  notably  the  spleen.  The  epithelium  of  most  of  the 
secreting  glands,  if  examined  microscopically,  gives  evidence  of 
cloudy  swelling. 
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The  Treatment  of  acute  sapraemia  must  be  chiefly  directed  to 
the  local  cause,  which  is  dealt  with  by  suitable  surgical  means. 
General  treatment  is  merely  symptomatic.  Possibly  a  good  purge 
may  be  advisable  in  the  early  stages,  but  in  the  later  a  supporting 
and  stimulating  plan  of  treatment  must  be  adopted.  Recently  it 
has  been  proposed  to  deal  with  the  acute  toxaemia  of  peritonitis 
and  similar  conditions  by  the  repeated  injection  into  the  veins  of 
large  quantities  of  saline  solution  (^i.  ad  Oi.),  and  excellent  results 
have  been  obtained  by  this  means,  the  injections  being  followed 
by  diuresis  and  diarrhoea,  which  presumably  assist  in  the  elimina- 
tion of  the  poison.     (See  also  on  Septicaemia,  p.  102.) 


Infection. 

An  infective  process  is  one  due  to  the  activity  of  micro- 
organisms, which  are  capable  of  developing  in  living  tissues — 
the  true  pathogenic  bacteria  or  parasites.  Such  find  an  entrance 
into  the  body  in  many  ways,  as  through  the  healthy  skin,  or  by 
the  mucous  membranes  of  the  alimentary  canal,  respiratory  tract, 
or  genito-urinary  apparatus,  or  through  wounds  and  abrasions  ; 
and  very  often  the  manifestations  of  disease  differ  widely  with 
the  channel  of  entrance.  Occasionally  they  are  absorbed  into 
the  blood  through  some  comparatively  insignificant  local  lesion, 
and  although  insufficient  in  numbers  to  produce  general  symp- 
toms, yet  they  may  find  elsewhere  some  suitable  spot  for  their 
development,  and  there  settle,  giving  rise  to  an  acute  outbreak  of 
mischief,  which  may  attain  grave  proportions.  Such  a  condition 
is  said  to  be  due  to  auto -infection,  (See  Acute  Osteomyelitis, 
Chapter  XVIII.) 

It  must  not  be  imagined  that  mere  exposure  to  infection 
inevitably  results  in  an  outbreak  of  disease.  Nature  has  pro- 
vided us  with  very  efficient  protective  agents,  and  many  factors 
enter  into  the  question  as  to  whether  or  not  bacteria  are  able  to 
develop  in  the  body. 

1.  The  (iosr  of  the  organisms  is  an  all-important  element, 
especially  in  connection  with  the  pyogenic  bacteria,  which  are 
those  most  commonly  met  with,  and  against  the  activity  of  which 
we  are  fairly  well  protected.  Much  experimental  work  has  been 
undertaken  to  establish  this  point,  and  it  is  now  well-known  that 
usually  an  enormous  number  of  cocci  have  to  be  injected  into  the 
blood-stream  in  order  to  establisli  general  infection  ;  a  smaller 
number  has  but  little,  or,  at  any  rate,  a  very  temporary  effect. 

2.  The  virulence  of  the  organisms  varies  very  considerably  under 
different  circumstances,  and  bacteria  which  under  one  set  of 
conditions  are  comparatively  harmless  may  under  others  become 
intensely  noxious.  It  is  only  necessary  to  mention  the  frightful 
severity  of  some   diffuse   inlhunmatory  attacks   after,    say,    the 
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I  prtdc  of  an  infected  pin  to  emphasize  the  polentialities  for  mischief 
I   Latent  in  some  germs. 

3.  The  Ttiiitanct  of  Ike  lUsiics  is  another  factor  in  the  case,  the 
nature  of  which  we  shall  allude  to  anon.     Here  we  would  only 
I    call  attention  to  the  fact  that  anything  that  diminishes  this  resist- 
ing power  favours  the  chances  of  infection.     Thus  exposure  to 
I    wet  and  cold,  especially  if  prolonged,  unquestionably  leads  to  a 
I    decided,   if  temporary,   lowering  of  the  vitality  of  the  tissues, 
I    Khich  may  then  more  easily  fall  a  prey  to  the  organisms  which 
uc  so  constantly  present  and  ever  ready  to  take  advantage  of 
)    any  weak  spot  in  our  defensive  armour.      The  effect  of  such 
exposure  varies  with  the  individual,  but  in  most  cases  his  own 
particular  '  weak  spot '  will  be  found  out.     In  one  a  mere  cold 
i   in  the  head — 1.*..  a  congestion  of  and  hypersecretion  from  the 
Srhneiderian    mucous    membrane  —  will  result ;  in    another   the 
\   mischief  will  extend   more  deeply,  leading  to  pleurisy  or  pneu- 
I    monia. ;    in  a  third  some  weak  organ,  such   as  the  stomach   or 
I    bladder,    may   lie   involved ;    whilst    in    another    an    attack    of 
1    rheumatif^m  may  be  induced.     A  localized  injury  to  the  tissues, 
I  whether  in  the  nature  of  a  burn,  bruise,  or  crush,  etc.,  will  render 
[   them    more    liable    to  microbic  invasion ;    whilst    general    con- 
ditions of  the  blood,  such  as  occur  in  chronic  alcoholism,  Bright's 
I  disease,  diabetes,  etc.,  are  always  associated  with  a  diminished 
I  power  of  resistance.     Want   of  fresh  air,  li\'ing  in  unsanitary 
ftunoundings,  overloading  of  the  system  with  rich  food,  especially 
I  if  the  excretory  apparatus  of  the  body  is  not  effective — ^all  such 
conditions  favour  the  activity  of  organisms,  and  render  the  subject 
\  more  prone  to  be  attacked. 

+.  7ht  amount  of  suitable  and  available  pabulum  has  a  distinct 
I  inliuence,  particularly  in  the  case  of  the  pyogenic  organisms, 
I  which  arc  facultative  saprophytes,  and  so  may  readily  develop 
I  in  noo-livtng  material,  such  as  blood-clot,  etc.,  allowed  to  collect 
I  in  or  on  a  wound.  This  is  followed  by  a  local  development  of 
I  toxins,  which,  acting  on  the  immediately  contiguous  living  tissues, 
I  cause  Ibem  lo  become  inflamed ;  local  diminution  of  resistance 
I  foUuM-s,  and  may  lead  to  actual  infection,  which  otherwise  the 
patient  oouid  easily  have  resisted.  Hence  the  importance  of 
1  draining  all  wounds  where  effective  hxmostasis  has  not  been 
I  attained,  and  of  giving  an  exit  to  all  collections  of  blood,  etc., 
which  might  Ijecome  septic.  In  the  healthy  individual  a  wound 
will  often  heal  perfectly,  in  spite  of  the  presence  of  organisms, 
I  granting  that  it  is  dry  and  free  from  bruising.  The  existence  of 
I  bJood<lot  or  exudation  in  which  the  cocci  can  develop  would  he 
I    Hlcely  to  favour  suppuration. 

I  A  cood  deal  of  confusion  has  existed  betweeo  the  terms  '  cuniagioa  '  ani] 

I  '  iatitian '.  And  it  b  well  lo  eiplain  ihal  by  '  contBEiniia '  U  meant  a  disease 

1  miiith  can  only  be  tranamilted  )o  a  healihy  person  by  direct  contact  with  the 

I  tafacMil  Indivutnal.  or  by  the  direct  traosraissioD  of  the  virus  throufjli  an 


I 

I 
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intermediate  individual  or  object,  provided  that  the  organism  has  not  multiplied 
outside  the  body.  Syphilis  is  eminently  contagious,  either  directly,  from  one 
person  to  another,  or  indirectly,  as  by  smoking  an  infected  pipe.  Thus,  con- 
tjigion  is  merely  a  limited  type  of  infection.  On  the  other  hand,  many  infective 
diseases  are  due  to  organisms  which  can  readily  develop  outside  the  body, 
i.e.,  to  the  facultative  saprophytes,  but  to  these  the  term  *  contagious  '  should 
not  be  applied. 

Local  Infective  Processes  are  those  caused  at  the  spot  of  inocula- 
tion by  the  growth  and  development  of  the  microbes.  After  a 
period  of  incubation — which  varies  with  different  organisms,  and 
during  which  we  may  imagine  that  they  are  struggling  with  the 
germicidal  action  of  the  tissues,  and  establishing  their  foothold  in 
the  body — the  bacteria  begin  to  grow  and  multiply,  and  by  the 
deleterious  products  of  their  activity  cause  irritation  of  the  tissues 
and  various  degrees  of  inflammation. 

These  inflammatory  foci  may  remain  limited,  or  diffusion  may 
occur  by  the  bacteria  spreading  with  more  or  less  rapidity  by 
continuity  of  tissue  or  along  lymph  channels ;  or  the  organisms 
may  be  widely  disseminated  through  the  body  by  the  blood- 
vessels in  the  shape  of  emboli.  A  certain  amount  of  constitutional 
disturbance  may  accompany  these  manifestations,  due  to  the 
absorption  of  the  toxins  produced  locally,  whilst  in  some  diseases 
the  general  toxic  symptoms  (or  toxaemia)  associated  with  some 
local  mischief  may  be  extremely  severe,  as  in  tetanus  and 
diphtheria.  Hence  local  infective  processes  may  be  classified 
in  two  divisions  :  (a)  those  in  which  there  is  but  little  or  no 
general  toxaemia,  such  as  a  soft  chancre,  a  tuberculous  abscess, 
or  a  mild  attack  of  gonorrhoea ;  and  (b)  those  in  which  the 
toxacmic  condition  is  well  marked,  as  in  erysipelas,  tetanus,  diph- 
theria, etc.,  the  character  of  the  symptoms  varying  necessarily 
with  the  different  toxins. 

Many  of  the  organisms  which  are  the  causes  of  local  infection 
may  also  develop  generally  in  the  system,  and  produce  grave 
constitutional  affections. 

General  Infective  Processes  are  those  in  which  the  organisms 
develop  and  multiply  in  the  blood-stream,  so  that  inoculation  of 
a  sound  person  with  the  blood  would  almost  certainly  transmit 
the  disease  if  a  sufficient  dose  were  introduced.  Many  of  the 
bacteria  producing  local  infection  give  rise  to  these  general 
diseases,  and,  indeed,  in  surgery  we  rarely  see  the  latter  without 
some  local  condition  being  present  to  explain  its  origin.  Septi- 
caemia, pyaemia,  acute  tuberculosis,  the  second  stage  of  syphilis, 
anthracaemia,  and  probably  the  exanthemata,  are  illustrations  of 
general  infection  (see  Chapter  VI.). 

Resisting  or  Antiseptic  Power  of  the  Tissues — Immunity. — If 
we  are  surrounded  with,  and  if  even  our  bodies  are  invaded  by,  so 
great  a  swarm  of  enemies,  many  of  which  could  under  suitable 
circumstances  produce  grave  diseases,  there  must  necessarily  be 
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present  within  us  some  potent  natural  means  of  resisting  their 
acti\'ity  and  development.  If  bacteriologists  can  only  determine 
how  organisms  are  naturally  kept  at  bay,  we  may  liope  to  elaborate 
along  the  same  lines  defensive  measures  which  will  be  available 
when  the  enemy  has  broken  through  the  first  line  of  defence,  and 
is  actively  attacking  the  body. 

That  a  K&tnrsl  Immunity  to  certain  diseases  is  present  in 
various  individuals  is  only  in  accord  with  the  observation  that 
various  animals  are  capable  of  resisting  the  action  of  microbes 
which  can  develop  in  others  ;  thus,  rats  are  unharmed  by  anthrax 
bacilh,  whilst  the  dog,  the  goat,  and  the  ass  are  practically 
immune  to  tubercle.  Again,  negroes  are  relatively  insusceptible 
to  yellow  fever,  whereas  white  people  are  extremely  susceptible. 
That  this  natural  immunity  is  not  absolute  is  also  a  fact,  since 
organisms  which  will  have  no  effect  on  a  healthy  animal  will 
sometimes  attack  one  which  has  been  brought  into  an  asthenic 
condition. 

It  is  also  a  well-known  fact  that  immunity  to  certain  diseases 
may  be  acQnired  in  various  ways  ;  {i)  Thus,  one  attack  of  many 
specific  diseases  frees  the  individual  from  the  risk  of  contracting 
it  again — e.g.,  the  exanthemata  and  syphilis — but  this  freedom  is 
not  absolute,  and  second  attacks,  even  of  such  an  affection  as 
syphilis,  are  not  unknown.  In  some  infective  diseases — e.g., 
erysipelas — it  seems  probable  that  any  immunity  which  develops 
subsequently  is  of  extremely  short  duration  and  quickly  passes 
away,  leaving  the  patient,  if  anything,  more  prone  to  infection 
than  formerly.  (2)  Inoculation  with  the  actual  virus  of  an 
infective  disease  has  been  utilized  in  the  case  of  small-pox, 
cboosing  such  a  time  as  suits  the  individual,  and  when  he  is  in 
good  health.  This  practice  has  ceased  since  the  introduction  of 
vaccination,  but  the  method  is  still  utilized  in  the  case  of  certain 
animals.  Thus,  an  animal  can  be  immunized  by  inoculating  it 
with  minute  doses  of  a  specific  organism,  which  are  gradually 
increased,  until  no  more  effect  is  produced,  whatever  the  dose 
givea  (3)  After  Pasteur  had  made  his  brilliant  and  most  valuable 
discovery  that  the  virulence  of  germs  could  be  easily  mitigated, 
and  that  exposure  to  heat  for  a  short  time  sufficed  to  attenuate 
the  virus  in  the  majority  of  cases,  much  experimental  work  on 
animals  became  possible,  and  considerable  success  has  attended 
the  use  of  an  attenuated  virus  in  order  to  protect  cattle  from 
anthrax.  {4)  Going  one  step  further,  it  has  been  found  that  one 
need  not  use  the  living  organism  at  all,  but  that  inoculation  with 
the  sterilized  products  of  bacterial  activity  ((.*.,  the  dead  bacteria, 
t<%ether  with  their  toxins)  is  in  many  diseases  quite  sufficient  to 
determine  immunization.  A  minute  dose  is  at  first  administered, 
but  as  the  degree  of  immunity  increases  the  dose  is  gradually 
augDiented,  until  finally  the  animal  can  receive  with  impunity  an 
injection  of  many  hundred  times  the   dose  which  would   have 
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killed  it  at  first.  The  typhoid  and  plague  vaccines  are  of  this 
nature.  (5)  Lastly,  it  is  now  known  that  the  blood  serum  of  an 
immunized  animal  has  considerable  protective  powers,  and  what 
has  been  termed  passive  immunity  may  be  developed  in  this  way. 
Most  of  the  serotherapy  of  the  present  day  depends  on  this 
property,  and  the  serums  known  as  antitetanic,  antidiphtheritic, 
and  antistreptococcic  are  all  of  this  nature.  The  immunity 
conferred  by  this  means  is  rapidly  acquired,  but  does  not  generally 
last  long. 

Much  discussion  has  arisen  as  to  the  way  in  which  the  invasion 
of  infective  organisms  is  repelled  in  the  body,  and  two  chief 
schools  of  thought  have  arisen:  (i)  The  French  school,  led  by 
Metchnikoff,  maintains  that  the  leucocytes,  and  also  the  larger 
round  cells  derived  from  the  connective-tissue  corpuscles,  described 
elsewhere  as  *  fibroblasts,*  have  the  power  of  taking  into  their 
substance  the  microbes,  and  destroying  them  by  a  process  of 
digestion.  This  idea  of  Phagocytosis  is  based  on  the  results  of 
microscopic  examination,  it  being  tolerably  easy  to  demonstrate 
the  presence  of  bacteria  within  the   living   leucocyte  (Fig.   i), 


Fig.  I. — Phagocytosis.     (Tillmanns.) 

In  the  first  figure  the  rod-shaped  organism  is  being  absorbed  or  swallowed  by 
the  phagocyte  ;  in  the  second  it  is  incorporated  in  its  body ;  and  in  the 
third  it  is  being  disintegrated. 

although  opponents  to  this  theory  suggest  that  it  is  only  dead  or 
dying  organisms  which  are  dealt  with  in  this  way ;  whilst  it  is 
also  a  well-known  fact  that  the  presence  of  organisms  within  cells 
is  no  absolute  evidence  of  phagocytosis,  since  the  latter  may  he 
invaded  and  finally  destroyed  by  the  bacteria,  as  in  leprosy  and 
gonorrhoea.  As  an  important  outcome  of  this  doctrine  has  arisen 
the  idea  of  Chemiotazis,  a  term  introduced  to  indicate  an  attractive 
or  repulsive  power  exercised  upon  the  leucocytes  by  foreign  bodies 
or  various  chemical  substances,  particularly  those  dependent  on 
bacterial  activity.  By  positive  chemiotaxis  is  meant  the  attrac- 
tion whereby  leucocytes  are  gathered  towards  any  tissues  in  which 
bacteria  have  commenced  to  develop  ;  the  organisms  or  their 
products  seem  to  have  a  power  of  causing  active  diapedesis  and 
exudation  of  plasma,  as  a  result  of  which  the  spread  of  the 
microbic  invasion  is  more  likely  to  be  limited,  and  the  inflamma- 
tion thus  caused  is  protective  rather  than  destructive.     Positive 
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L  chemiotaxis  is  to  be  looked  on,  Iben,  as  one  of  Nature's  defences 

I  against  an  active  and  vigorous  microbic  attack.    That  it  occurs 

[  cannot  be  questioned,  though  no  explanation  as  to  its  origin  or 

'  nature  is  at  present  forthcoming.     It  must  tie  noted,   hDwe\er, 

that  its  existence  is  no  absolute  evidence  in  favour  of  MetchnikofTs 

'  theory,  since  where  leucocytes  are  collected,  there  is  also  certain 

to  be  an  increased  effusion  of  plasma  or  serum.     Negative  chemiO' 

I  taxis,  on  the  other  hand,  is  the  term  applied  to  a  condition  in 
which  the  leucocytes  are  apparently  repelled  by  the  organisms, 
probably  on  account  of  their  virulent  nature,  though  it  is  impossible 
to  prove  that  any  active  repulsion  exists.  Both  phenomena  can 
be  seen  very  well  by  inoculating  the  cornea  of  an  animal  with  the 
Aspergillus  niger,  as  was  done  by  L.eber ;  the  spot  of  inoculation 
looks  opaque  and  dull,  owing  to  the  development  therein  of  the 
mycelium  of  the  fungus,  and  the  necrosis  caused  thereby  ;  around 
Ibis  is  an  area  of  clear  corneal  tissue  which  is  necrotic,  but  free 
from  leucoi^es  owing  to  negatixe  chemiotaxis.  Outside  this, 
again,  is  a  circle  of  infiltrated  tissue,  at  first  of  a  xvhitish -yellow 
colour,  and  finally  breaking  down  into  pus,  the  result  of  positive 
chemiotaxis.  {2)  More  recently  the  theory  of  phagocytosis  has 
been  very  vigorously  attacked  hy  the  German  school  of  patho- 
logists, and  it  has  been  maintained  that  the  chief  germicidal 
powers  of  the  body  reside  in  the  blood  serum  and  its  constituents. 
This  idea  is  certainly  supported  by  the  well-known  fact  that  fresh 
blood  serum  is  a  bad  medium  for  the  cultivation  of  bacteria.  Its 
inhilnlory  or  germicidal  properties  can,  however,  be  removed  by 
keeping  it,  or  by  exposing  it  to  a  process  of  dialysis,  or  by  healing 
it  for  about  half  an  hour  to  a  temperature  of  55°  C.  Moreover, 
•!i  mentioned  above,  the  blood  serum  of  immunized  animals 
evidently  contains  certain  substances  of  an  antibacterial  or  pro- 
tcrtive  nature,  and  may  be  used  as  a  curative  agent.  Certain 
special  albuminous  substances,  more  or  less  of  the  nature  of 
ferments,  have  been  isolated,   to  which  the  name  of  ProtectiTe 

»AUiitmeiu  or  Alexines  has  been  given.  Probably  there  is  truth 
in  both  these  theories,  the  two  different  powers  being  called  into 
play  under  varying  circumstances  and  in  different  stages  of  the 
ilisease,  the  phagocytes  only  coming  in  to  complete  the  work 
lA-bicb  has  been  already  mainly  effected  by  the  blood  plasma  ;  or 
possibly  the  protective  albumens  are  developed  by  the  leucocytes 
aru]  set  free  into  the  serum. 
The  inflammatory  phenomena  which  supervene  upon  a  localized 
infection  are  to  be  looked  on  as  Nature's  means  of  repelling  the 
bacterial  invasion.  The  irritation  induced  by  the  toxins  calls 
forth  an  increased  supply  of  blood  (hyperaemia),  and  that  involves 
xa  increased  flow  of  blood  serum,  whilst  leucocytes  are  gathered 
together  from  all  parts  by  a  process  of  chemiotaxis  ;  indeed,  so 
tmarked  is  this  latter  detail  that  sometimes  leucocytosis  is  induced, 
and  a  blood  count  will  olten  indicate  whether  or  not  an  infective 
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process  is  being  satisfactorily  resisted  (p.  47).  Even  should  an 
abscess  form,  that  is  merely  to  be  looked  on  as  one  of  the  means 
of  eliminating  bacteria  from  the  system.  Occasionally,  however, 
the  virulence  of  the  organisms  may  be  so  great,  or  the  protective 
powers  of  the  individual  so  slight,  that  all  opposition  is  borne 
down,  and  the  bacteria  invade  the  system  generally,  perhaps 
causing;  the  patient's  death. 

An  important  outcome  of  modern  ideas  as  to  infection  and 
immunity  is  the  development  of  means  of  treating  infective 
diseases  or  of  securing  protection  against  them  by  artificial  sera, 
containing  suitable  antitoxins  (serotherapy).  It  may  be  antici- 
pated that  in  the  near  future  a  considerable  advance  will  be  made 
in  this  direction,  but  at  present  the  chief  sera  in  use  are  those 
directed  £^ainst  diphtheria,  tetanus,  and  streptococcal  affections 
(as  preventive  and  curative  agents).  In  the  production  of  these 
sera  some  suitable  animal  (frequently  a  horse)  is  gradually 
immunized  by  increasing  doses  of  the  virus,  and  then  the  blood 
serum,  which  presumably  contains  the  antitoxin,  is  withdrawn 
and  utilized,  after  the  addition  of  a  small  quantity  of  thymol  as 
a  preservative.  Sometimes  the  blood  serum  is  dried,  and  needs 
to  be  dissolved  in  sterilized  water  before  use.  The  antitoxins  act, 
as  already  indicated,  in  one  of  two  ways — either  by  preventing 
the  further  development  of  organisms  in  the  body — i.e.,  by  im- 
munizing the  individual  {inhibitory  action) — or  by  counteracting 
the  effect  of  the  toxins  already  produced  {antitoxic  action).  Suit- 
able reference  as  to  the  use  of  these  agents  will  be  found  in  the 
sections  on  Tetanus,  Erysipelas,  etc. 

Having  now  indicated  in  outline  how  Nature  repels  from  within 
a  bacterial  invasion  of  the  body,  and  what  assistance  may  be 
given  to  her  by  means  of  serotherapy,  it  only  remains  in  this 
chapter  to  point  out  the  methods  adopted  by  surgeons  in  protect- 
ing their  operation  wounds  from  external  contamination  with 
micro-organisms.  In  this  connection  the  name  of  Lord  Lister 
will  ever  stand  pre-eminent  as  that  of  the  man  who  applied  to 
surgery  the  principles  which  were  being  taught  by  Pasteur  as  to 
the  microbic  origin  of  disease.  It  is  no  exaggeration  to  say  that 
Lister  by  the  introduction  of  antiseptic  surgery  completed  the 
revolution  of  surgery  which  had  already  commenced  twenty  or 
thirty  years  earlier  owing  to  the  discovery  of  anaesthesia. 

Antisepsis  and  Asepsis. 

The  Antiseptic  plan  of  treating  wounds,  originally  introduced 
by  Lord  Lister,  is  an  outcome  of  the  germ  theory  of  putrefaction. 
It  has  for  its  object  the  prevention  of  bacterial  development  in 
the  wound  by  the  use  of  chemical  agents,  some  of  which  are  true 
germicides,  capable  of  destroying  the  bacteria,  whilst  others  merely 
prevent  or  inhibit  their  growth.     Innumerable  methods  of  apply- 


ANTISEPSIS  AND  ASEPSIS  15 


ing  this  treatment  have  been  adopted,  and  multifarious  antiseptic 
agents  have  been  used,  promiment  among  them  being  carbolic 
acid,  corrosive  sublimate,  iodine,  iodoform,  salicylic  acid,  boric 
acid,  etc. 

Caxiwlic  Add.  the  first  antiseptic  introduced  by  Lister,  has  a  direct  germi- 
cidal action  in  strong  solutions,  and  an  inhibitory  effect  in  weaker  ones.  The 
crystals,  when  heated  with  10  per  cent,  of  water,  constitute  an  oily  fluid  known 
as  pore  or  liquefied  carbolic  acid,  which  is  a  powerful  though  superficial 
caustic,  and  may  be  employed  without  much  fear  to  infected  lesions,  in  order, 
if  possible,  to  sterilize  them.  Thus,  it  is  always  well  to  treat  tuberculous 
wounds  with  this  fluid  after  scraping  them,  in  order  to  destroy  any  portions 
of  tuberculous  material  which  may  have  escaped  the  spoon.  The  liquid 
carbolic  dissolves  in  water  on  the  application  of  a  little  warmth,  and  the 
I  In  20  and  i  in  40  solutions  are  those  mainly  employed ;  the  former  is  an 
efficient  and  potent  antiseptic,  but  must  be  used  carefully  on  delicate  skins. 
Carbolic  acid  is  frequently  somewhat  crude  and  impure,  and  many  of  the 
irritative  and  toxic  phenomena  are  due  to  cresylic  acid  and  other  substances 
which  should  not  be  present.  General  absorption  of  this  reagent  leads  to 
darkening  of  the  urine,  which  may  become  olive-green  or  even  black  in  colour, 
and  this  carboluria  is  often  associated  with  a  rise  in  temf)erature  and  some 
int&itinal  irritation,  whilst  diseased  kidneys  may  be  seriously  affected.  It  is 
more  likely  to  occur  when  weaker  solutions  are  employed  than  when  the 
liquefied  or  pure  acid  is  applied.     The  latter  is  seldom  absorbed. 

CoiTOdyo  Sublimate  is  a  valuable  though  very  poisonous  remedy,  which 
is  usually  employed  in  solutions  of  i  in  2,000,  i  in  1,000,  or  i  in  500.  Occa- 
sionally the  last  of  these  three  solutions  has  5  per  cent,  of  carbolic  acid 
added  to  it,  constituting  what  is  known  as  Lister's  strong  mixture.  Sublimate 
solutions  are  inhibitory  in  action  rather  than  germicidal,  but  are  potent  and 
reliable.  They  have  less  power  of  penetration  than  carbolic  acid,  but  have 
no  hardening  or  roughening  influence  on  the  skin.  If,  however,  a  dressing 
soaked  in  a  sublimate  solution  (i  in  2,000)  is  kept  for  long  in  contact  with  the 
skin,  it  acts  as  a  direct  irritant,  and  may  lead  to  an  abundant  formation  of 
pustules,  owing  to  the  activity  of  the  germs  in  the  deeper  parts  of  the  cutis 
which  have  not  been  destroyed  by  the  antiseptic.  Instruments  should  not  be 
placed  in  sublimate  solutions,  as,  even  if  plated,  they  soon  lose  their  bright 
appearance.  It  must  be  remembered  that  individuals  very  sensitive  to  the 
action  of  mercury  may  be  salivated  by  this  agent. 

Biniodide  of  Msrcvry  is  a  potent  antiseptic,  which  has  been  chiefly  employed 
in  the  form  of  a  i  in  500  solution  in  70  per  cent,  methylated  spirit  for  the  puri- 
fication of  the  hands  or  of  the  skin  of  the  patient.  It  is,  of  course,  extremely 
toxic. 

Boric  or  Boracic  Add  is  a  mild  and  weak  antiseptic,  which  may  be  utilized 
when  stronger  remedies  might  prove  harmful — e.g.,  in  plastic  operations  and 
for  infants.  It  is  also  useful  when  antiseptic  fomentations  are  required  in 
treating  inflammatory  phenomena. 

Iodoform  is  a  yellow  powder  of  characteristic  and  unpleasant  odour,  which 
probably  acts  by  being  decomposed  in  the  tissues  and  slowly  giving  off  iodine. 
Commercial  iodoform  is  usually  contaminated  with  a  variety  of  germs,  as  may 
be  shown  by  dusting  it  over  a  nlm  of  nutrient  gelatine  and  allowing  them  to 
develop.  It  is  therefore  wise  to  wash  the  iodoform  before  use  in  i  in  20 
carbolic  lotion  or  some  such  antiseptic.  Its  chief  value  is  in  septic  or  tuber- 
culous wounds,  and,  indeed,  it  seems  to  have  a  specific  inhibitory  action  upon 
the  development  of  the  Bac.  tuberculosis.  It  may  be  suspended  in  glycerine 
(10  per  cent.),  and  after  sterilization  by  heat  injected  into  tuberculous  tissues, 
joints,  or  abscesses;  or  if  open  wounds  exist,  gauze  soaked  in  this  emulsion. 
as  it  is  incorrectly  termed,  may  be  packed  into  them  with  advantage.  Toxic 
effects  of  very  variable  type  may  follow  from  undue  absorption  of  the  drug. 
Gastro-intestmal  disturbances,  vomiting,  diarrhoea,  colic,  etc.,  may  be  the 
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chief  symptoms,  bnt  delirium  and  collapse  often  supervene.  There  is  alwa; 
an  abundance  of  iodine  in  the  urine.  Various  substitutes  have  been  proposi 
in  order  to  avoid  the  unpleasant  smell— r.^.,  aristol.  orthoform,  etc. — but  th« 
are  of  doubtful  value.  Perhaps  the  best  means  of  obviating  the  odour  is 
mix  it  with  ^  part  of  Coumarin,  the  active  principle  of  the  Tonquin  bew 
which  has  a  powerful. aroma. 

Chinosol  is  a  yellow  substance,  harmless  and  free  from  toxic  qualities ;  it 
freely  soluble  in  water,  and  possesses  powerful  antiseptic  properties. 

Lysol  is  another  useful  antiseptic  derivative  of  coal-tar.  It  is  freely  solub 
in  water,  and  as  a  2  per  cent,  solution  may  be  used  in  syringing  out  cavitie 
such  as  the  vagina,  external  ear,  etc.  One  of  its  great  advantages  is  that  tl 
solution  is  somewhat  sticky,  and  tends  to  cling  to  the  tissues  and  prolong  i 
action. 

Permanganate  of  Potash,  Sanitas,  and  Peroxide  of  Hydrogen  all  act  in  i\ 
same  way  as  oxidizing  agents ;  they  are  necessarily  unstable  and  cannot  I 
utilized  for  dressings,  and  are  therefore  chiefly  employed  in  the  disinfectic 
of  cavities  or  wounds  already  contaminated.  The  most  potent  of  these 
peroxide  of  hydrogen,  which  is  sold  as  a  fluid  capable  of  setting  free  10  or  2 
times  its  volume  of  nascent  oxygen.  It  is  quite  unirritating,  and  may  be  poarc 
directly  into  a  septic  wound,  or  even  into  the  peritoneal  cavity;  forthwit 
it  commences  to  effervesce,  liberating  its  oxygen,  and  forming  a  frothy  foan 
which  is  likely  to  bring  to  the  surface  any  loose  foreign  bodies.  Its  use 
particularly  indicated  in  the  treatment  of  septic  ulcers,  carbuncles,  slough 
abscess  cavities,  and  the  like.  Sanitas  and  permanganate  of  potash  are  use 
in  solutions  of  varying  strength,  and  act  more  slowly  ;  the  latter  has  the  di) 
advantage  of  staining  the  tissues  with  which  it  is  brought  in  contact. 

Whilst  the  practice  differs  in  various  surgical  schools  as  to  th 
antiseptics  employed  and  the  details  of  their  application,  yet  th 
principle  in  some  form  or  other  is  now  generally  adopted.  W 
shall  here  merely  sketch  out  the  routine  usually  practised  i: 
undertaking  an  operation  or  in  the  treatment  of  a  wound. 

I.  The  hands  of  the  surgeon  are  rendered  pure  by  scrubbinj 
them  thoroughly  with  soap  and  hot  water  (preferably  sterilized) 
the  nails  are  cut,  if  need  be,  and  cleansed,  special  attentio] 
being  directed  to  the  semi-lunar  folds  of  skin  at  the  base,  wher 
septic  material  is  so  apt  to  collect.  For  this  purpose  a  purifie< 
nail-brush  is  employed  with  advantage.  The  hands  are  thei 
immersed  in  an  efficient  antiseptic  lotion,  such  as  i  in  40  carbolic 
or  I  in  2,000  sublimate  solution,  preceded,  perhaps,  for  a  fev 
moments  by  a  i  in  500  solution  of  biniodide  of  mercury  in  70  pe 
cent,  methylated  spirit.  The  hands,  once  purified,  should  not  b( 
dried  except  on  a  sterilized  towel ;  but,  indeed,  it  is  better  to  keej 
them  moist  and  redip  them  from  time  to  time  during  the  operatioi 
either  in  the  i  in  40  carbolic  or  i  in  2,000  sublimate  solution 
or  in  intraperitoneal  work  in  sterilized  salt  solution  (7)\.  to  i  pint) 
Another  plan  which  has  been  used  successfully  and  gives  gooc 
results  consists  in  immersing  the  hands  and  forearms  in  a  saturatcc 
solution  of  permanganate  of  potash,  after  thorough  washing  with 
soft  soap  and  water  until  they  become  a  deep  mahogany -red 
colour.  They  are  then  placed  in  a  warm  saturated  solution  ol 
oxalic  acid  until  completely  decolorized,  and  are  finally  washed 
over  with   sublimate  solution.     This   method  causes  a  certain 
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^^  lOunt  of  irritation  of  the  skin  of  the  forearms.  It  is  possible 
Jiat  in  many  instances  complete  sterilization  of  the  hands  is  not 
fleeted,  but  the  surgeon  must  always  keep  complete  asepsis  of 
lis  liands  before  him  as  an  ideal  to  be  attained.  On  several 
Kcasions  when  our  hands  and  those  of  our  assistants  were  tested 
icteriolc^cally  after  the  use  of  the  biniodide  of  mercury  and 
ibltmate  solutions  they  were  found  to  be  sterile,  even  scrapings 
_  Jin  t>eneath  the  nails  giving  no  reaction.  Some  authorities  have 
tie«a  &o  concerned  at  the  imperfection  of  their  results  that  they 
the  habit  of  operating  in  sterilized  gloves ;  it  has,  however, 
been  demonstrated  that  such  is  no  real  protection.  Careful 
itteiition  to  the  skin  after  operations— f.g.,  the  application  of 
;lycerine  at  night,  so  as  to  prevent  it  becoming  rough  and  harsh 
—is  a  most  important  element  in  success, 

2.  All  instruments  are  sterilized  in  a  bath  of  carbolic  lotion 
I  in  20),  which,  it  must  lie  remembered,  takes  an  appreciable 
fane  to  destroy  microbes,  and  therefore  if  during  an  operation  a 
frc*h  instrument  is  suddenly  called  for,  which  has  not  been 
lie viously  purified,  it  is  not  enough  just  to  momentarily  immerse  it 
I  the  solution,  but  it  is  first  placed  in  liquefied  carbolic  acid  for  a 
(w  seconds,  and  then  rinsed  through  the  i  in  20  solution.  Special 
ire  is  directed  towards  the  forceps,  to  see  that  the  teeth  and 
■emitions  are  free  from  dried  blood-clot  and  other  dirt.  Should 
an  instrument  fall  on  the  floor  during  an  operation  it  is,  of  course, 
Dot  used  again  until  thoroughly  repurified.  Boiling  the  in- 
struments either  in  carbolic  lotion  or,  t>etter,  in  a  weak  solution 
of  bicarbonate  of  soda  {1  per  cent.)  for  live  or  ten  minutes.  Is 
■en  a  more  certain  means  of  rendering  them  aseptic,  and 
although  the  surgeon  may  ordinarily  trust  to  immersion  in 
carbolic  lotion,  he  should  always  boil  his  instruments  after  using 
^bem  for  a  septic  case.  The  water  should  be  boiling  before  they 
■rt  immersed,  and  thus  discoloration  will  be  avoided. 

SpoBgM,  unless  very  carefully  treated,  are  a  fertile  source  of 
mischief.  They  should  be  thoroughly  purified  in  i  in  20  carbolic 
lotion  l»efore  use,  and  wrung  out  of  a  i  in  40  solution  or  a  1  in 
2/XM  solution  of  sublimate  during  the  operation.  Unless  the 
fturgoon  can  be  absolutely  certain  of  the  nurse  it  is  better  to  use 
only  a  limited  number  of  sponges — say  two — and  for  the  assistant 
to  cleanse  them  in  a  bowl  of  lotion  placed  in  a  suitable  position. 
I'oftions  of  wool,  Gamgee  tissue  or  gauze,  soaked  in  a  carbolic  or 
iiablinuite  lotion,  or  thoroughly  sterilized,  are  often  advantageously 
Mnployed  instead  of  sponges.  It  is  never  advisable  to  use  sponges 
for  tubercular  disease  or  rectal  operations,  or  for  any  conditions 
nh«iB  pus  is  present. 

In  cleansing  sponges  after  an  operation  the  following  procedure 
ii  adoptee!  :  They  are  first  thoroughly  wrung  out  of  cold  water, 
and  then  placed  to  soak  for  an  hour  or  so  in  a  fairly  strong 
wlulioa  of  washing  soda.     They  are  then  again  well  rinsed  in 
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cold  or  hot  water,  so  as  to  remove  all  the  soda,  and  finally 
immersed  in  a  solution  of  carbolic  acid  (i  in  20),  in  which  they 
are  kept  till  required. 

4.  The  ligatures  and  sutures  of  catgut  or  silk  are  soaked  for 
some  hours  in  i  in  20  carbolic  lotion  before  use.  Silk  requires 
very  thorough  purification  ;  in  order  to  prevent  stitch  suppuration, 
it  is  advisable  to  boil  it  thoroughly  for  at  least  half  an  hour  before 
placing  it  in  carbolic  lotion  ;  it  should  be  in  loose  coils,  and  not 
wound  on  a  reel,  as  then  only  the  outside  strands  are  sterilized. 
Catgut,  on  the  other  hand,  must  not  be  boiled  or  immersed  in 
carbolic  lotion  for  too  long,  as  it  is  apt  to  become  rotten  and 
break  when  used.  It  may,  however,  be  boiled  in  cumol  at  a 
temperature  of  165°  C.  for  an  hour  without  harming  it ;  it  is  then 
dried  at  a  temperature  of  100"  C.  in  a  hot-air  oven  for  two  hours, 
and  is  transferred  to  sterilized  test-tubes.  Mayo  Robson  has 
advised  the  sterilization  of  catgut  in  xylol,  which  is  kept  at  the 
temperature  of  boiling  water  for  half  an  hour.  A  special  metal 
cylinder  with  a  screw  top  is  required.  The  catgut  is  loosely 
wound  on  a  reel  or  slide,  and  sufficient  xylol  is  placed  in  the 
cylinder  to  cover  the  catgut ;  the  top  is  then  screwed  down, 
and  the  cylinder  is  placed  in  a  saucepan  of  cold  water,  which 
is  gradually  brought  to  the  boil,  and  allowed  to  remain  boiling  for 
half  an  hour.  The  catgut  is  then  removed,  and  kept  in  a  5  per  cent, 
carbolic  solution  in  alcohol.  Another  simple  and  eflective  method 
is  to  place  the  catgut  wound  loosely  on  a  glass  reel  in  a  5  per  cent, 
solution  of  formalin  for  twenty-four  hours  ;  it  is  then  immersed  in 
boiling  water  for  five  minutes,  and  subsequently  kept  in  a  solution 
of  corrosive  sublimate,  i  part,  glycerine,  250  parts,  and  methy- 
lated spirit,  1,000  parts. 

5.  The  skin  of  the  patient  is  shaved  prior  to  operation  if  the 
part  is  hairy,  and  then  thoroughly  washed  with  soap  and  water, 
and  covered  with  an  antiseptic  compress  for  some  hours.  When 
the  patient  is  on  the  table  and  anaesthetized,  a  final  cleansing  is 
undertaken.  The  part  is  first  well  rubbed  with  turpentine  or 
ether,  to  remove  all  fat  and  grease,  and  then  w^ith  soft  soap ; 
finally,  it  is  flushed  over  with  strong  carbolic  lotion,  or  even 
scrubbed,  but  not  too  energetically,  with  a  nail-brush.  Corrosive 
sublimate  (i  in  1,000)  or  biniodide  of  mercury  in  rectified  spirit 
(i  in  500)  is  sometimes  used  instead  of  carbolic  acid.  It  must 
not  be  forgotten  that  a  very  vigorous  use  of  carbolic  acid  will  be 
followed  by  local  irritation,  as  well  as  by  its  absorption  into  the 
blood-stream,  especially  in  protracted  operations.  Again,  not 
only  does  the  quality  of  the  skin  vary  in  different  individuals  (as 
may  be  illustrated  by  contrasting  that  of  a  coal-heaver,  who 
probably  bathes  once  a  year,  with  that  of  a  child  or  of  a  lady, 
which  is  soft,  clean,  and  delicate),  but  it  also  differs  in  various 
regions  of  the  body,  and  hence  the  process  of  purification  must  be 
modified  according  to  the  thickness  of  the  integument.     Any  part 
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where  dirt  may  accumulate  demands  scrupulous  attention — e.g., 
the  umbilicus,  external  ear,  toes,  or  corona  glandis  in  persons 
with  long  foreskins. 

When  the  operation  has  been  completed,  the  skin  around  is 
again  cleansed  with  warm  carbolic  (i  in  40)  or  subhmate  (1  in 
2,000)  lotion,  after  a  piece  of  dressing  has  been  placed  as  a 
protection  over  the  wound.  This  cleansing  should  always  he 
accomplished  by  wiping  peripherally  away  from  the  centre,  and 
any  sponge  or  swab  which  has  been  utilized  for  this  purpose 
should  not  be  allowed  to  touch  the  wound  until  repurified. 

6.  The  area  of  the  ojieration  or  wound  is  surrounded  with 
mackintoshes,  and  these  are  covered  by  towels  wrung  out  of  hot 
carbolic  lotion.  The  latter  are  first  soaked  in  a  solution  of 
I  in  20,  and  then  wrung  out  of  the  hot  i  in  40  solution,  and 
kept  warm  until  required  ;  the  skin  may  be  burnt  if  a  stronger 
solution  is  used.  During  the  operation  the  wound  may  be  occa- 
sionally irrigated  with  a  1  in  40  carbolic  solution,  or  with  corrosive 
sublimate  (1  in  2,000) ;  hut  such  is  not  always  advisable,  as 
it  increases  the  amount  of  subsequent  oozing,  and  is  really  un- 
necessary if  one  is  certain  as  to  the  aseptic  condition  of  every- 
thing employed.  When  dealing  with  the  peritoneal  cavity  or  the 
interior  of  a  joint,  the  less  one  employs  antiseptics  the  better, 
since  they  are  always  more  or  less  irritating,  and  lead  to  desqua- 
mation of  the  endothelial  lining,  which  it  is  so  important  to 
maintain  intact.  In  fact,  the  rule  of  practice  which  we  are 
endeavouring  now  to  establish  is  the  strictest  aniisepsii  for  the  external 
parts,  but  aupiis  for  tht  interior  of  the  wound  ;  one  cannot  always  l>e 
certain,  however,  that  this  ideal  has  been  attained,  and  then  anti- 
septic irrigation  may  be  resorted  to. 

7.  Before  closing  the  wound,  the  surgeon  must  use  every 
endeavour  to  secure  absolute  hte  mo  stasis.  It  must  be  well 
cleansed  with  a  sponge  wrung  out  of  hot  carbohc  lotion,  or, 
if  necessary,  irrigated  with  sterilized  salt  solution  ;  it  may  l)e 
advisable,  especially  in  large  wounds  of  vascular  parts,  to  insert 
a  suitable  drainage-tube  and  stitch  It  flush  with  the  surface,  but 
in  many  cases  this  is  unnecessary.  The  incision  is  then  closed. 
Wounds  communicating  with  septic  cavities,  such  as  the  mouth 
or  rectum,  should  be  purified  with  a  solution  of  chloride  of  zinc 
(40  grains  to  1  ounce),  and  then  powdered  with  iodoform,  and 
either  left  open  or  lightly  plugged ;  septic  contamination  is  by 
this  means  delayed,  and  even  when  it  does  occur,  it  may  be  kept 
under  control  by  frequent  dressing  and  irrigation. 

8.  Finally,  a  carefully  arranged  antiseptic  Dressins  is  applied, 
and  the  part  bandaged  and  put  on  a  sphnt  or  in  a  shng,  as  may 
best  suit  the  requirements  of  the  case,  absolute  rest  and  quiet 
being  essentia]  if  rapid  healing  is  to  be  obtained. 

.\s  to  the  different  forms  of  dressing,  we  must  content  oursehes 
with  a  few  words  as  to  those  ordinarily  employed.     Lord  Lister 
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pointed  out  some  years  back  that  the  main  essentials  of  a  good 
dressing  consisted  in  its  containing  some  trustworthy  antiseptic 
ingredient;  in  this  agent  being  so  stored  up  that  it  cannot  be 
dissipated  before  the  next  dressing  ;  in  its  being  entirely  tm- 
irritating ;  and  in  the  capacity  of  the  fabric  to  readily  absorb 
blood  or  serum  that  may  ooze  from  the  wound.  The  original 
antiseptic  dressings,  viz.,  the  carbolic  and  eucalyptus  gauzes,  and 
even  the  alembroth  gauze  and  wool,  failed  to  fulfil  these  require- 
ments ;  but  in  the  double  cyanide  of  mercury  and  zinc  gauze  we 
have  a  material  which  is  to  all  intents  and  purposes  perfect.  It 
should  be  moistened  with  carbolic  lotion  (i  in  40),  and  may  then 
be  applied  to  the  wound  without  fear.  Over  this  fresh  portions 
are  placed,  taken  from  the  stock  supply,  which  is  always  kept  in 
a  mackintosh  covering  after  being  damped  with  carbolic  lotion 
(i  in  20),  and  finally  over  all  a  liberal  covering  of  steriHzed  or 
antiseptic  wool,  so  as  to  diffuse  the  pressure,  which  is  applied  by 
means  of  careful  bandaging.  The  best  material  for  bandages  is 
butter-cloth,  since  it  is  light  and  adapts  itself  easily  to  the  outlines 
of  the  part. 

Other  dressings,  such  as  boric  lint,  iodoform  gauze,  etc.,  are 
occasionally  employed,  but  they  are  not  so  satisfactory  for  general 
use  as  the  cyanide  gauze. 

9.  After-treatment. — If  no  drainage-tube  has  been  employed, 
and  the  dressing  is  not  soaked  through,  it  may  be  left  untouched 
for  seven  or  eight  days,  at  the  conclusion  of  which  period  it  is 
removed,  the  stitches  are  taken  out,  and  in  all  probability  the 
wound  will  be  completely  healed.  When  a  drainage-tube  has 
been  inserted,  it  is  usual  to  take  it  out  at  the  end  of  twenty-four 
or  forty-eight  hours ;  there  is  no  advantage  in  keeping  it  in  longer, 
since  it  is  only  required  for  the  removal  of  the  sero-sanguineous 
fluid  which  exudes  immediately  after  the  operation.  Should  the 
discharge  be  very  abundant  and  soak  through  the  dressings,  there 
is  no  need  to  remove  them  and  redress  during  the  first  twenty- 
four  hours ;  all  that  should  be  done  is  to  damp  the  stained  external 
bandages  with  i  in  20  carbolic  lotion,  and  then  pack  on  some 
more  gauze  or  wool.  This  may  even,  if  necessary,  be  repeated  a 
second  time. 

Of  late  years  many  Continental  and  American  surgeons  have 
been  attempting  to  eliminate  the  irritating  properties  of  chemical 
antiseptics  by  the  adoption  of  what  is  called  Aseptic  Surgery.  In 
this,  asepsis  is  obtained  by  means  of  heat,  the  most  powerful 
germicide  in  our  possession  ;  the  instruments  are  boiled,  and 
dressings  are  steriHzed  by  placing  them  for  an  hour  or  more  in 
a  hot-air  chamber,  raised  to  such  a  temperature  as  to  destroy  all 
germs,  or  by  boiling  them.  Antiseptics  are,  however,  generally 
used  in  order  to  purify  the  skin  of  the  patient  and  the  hands  of 
the  surgeon  and  his  assistants,  as  also  the  ligatures  and  sutures. 
Elaborate   precautions  are  also  taken  as  to  the  dress  both  of 
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[  surgeon  and  his  assistants,  and  even  of  onlookers;   whilst 

peraiing    theatres,    tables,   etc.,    are   disinfected    in    a    careful 

This   plan    has   been    employed    with    much    success, 

fUt  re4]uires  more  attention  to  details  than  does  the  antiseptic 

lethod.     Where  our  assistants  are  constantly  changing,  as  in  a 

fge  teaching  hospital,  and  where  many  hands  are  engaged  in 

,C  work,  there  is  much  greater  risk  of  failure.     It  is  only  natural 

Ut  we,  who  have  had  the  privilege  of  working  with  Lord  Lister. 

"  1  have  seen  the  excellent  results  following  the  intelligent  use 

I  antiseptics,  should  still  to  a  large  extent  cling  to  that  line  of 

ictice.  which  certainly  can  be  carried  out  with  more  precision 

der  all  circumstances,  both  in  private  and  hospital,  than  the 

ther  plan,  the  objects  of  which  may  at  any  moment  be  defeated 

some  slight  inadvertence  or  o\'ersight.     At  the  same  lime,  we 

■  free  to  admit  that  aseptic  methods  have  much  to  commend 
_!m;  all  antiseptics  are  more  or  less  irritating,  and  there  can  lie 
bquestion  that  the  less  we  use  them  the  better.  Morei  '  "* 
K  instruments  is  more  certain  lo  disinfect  them  thai 
I  antiseptics:  they  are  suhsequenlly  laid  in  a  bath  of  sterilized 
■It  solution,  or  even  water.     Sponges  are  replaced  by  swabs  of 

dlized   tissue  or  gauze;  aseptic  wounds  are  washed  out  with 

t  solution,  if  any  irrigation  is  required ;  and  the  towels  around 

1  area  of  operation  are  merely  sterilized  by  placing  them  in  a 

.t-air  chamber   or  are  lioiled.      To    sterilize  towels  or  textile 

Aries  generally,  it   must   be   remembered   that   they  must  be 

heed  loosely  in  the  sterilizer,  as  othen,vise  the  heat  cannot  reach 

tween  their  various  folds  and  layers.    Dressings  may  be  merely 

rilized,  but  when  one's  work  lies  in  a  large  city  hospital,  with 

Ulpure  and  often  contaminated  air  around,  we  believe  that  the 

_  relfarc  of  our  patients  is  best  consulted  hy  employing  antiseptic 

dresstDgs.  and  the  results  we  have  obtained  with   the  double 

cyanide  gauze  are  such  that  we  can  wish  for  nothing  better. 

_  A  few  oilier  micro-organisms  exist  besides  the  bacteria,  but  as 
bbey  play  a  comparatively  insignificant  part  in  surgery,  no  lengthy 
Kmicc  of  them  is  required. 

■  I  Srjme  ol  Ilie  Fungi,  especially  ihc  HyphomycetBi,  ore  characterized  by 
the  gniwlh  o(  a  mycelium  or  mass  of  ioleTlaciniJ  fibres  or  threnda,  arising 
itom  whidl  are  the  spore-bearinK  conidia.  whence  multiplicalion  uf  the  grtiwili 
tattle*.     A  ereal  variety  of  fungi  is  found  in  Nalure.  but  the  more  impi-rlani 

■  "         ilojni.litions  due  to  their  development  in  the  body  are  as  follows 


U'h-' 


Kmtii7iiri«i^.  "f  f.araiiiic  ulcer  vi  ihe  cornea,  ia  due  lo  funpi  of  ths 
UfHplhis  or  mucor  lyne  (common  moulds),  wliieh  may  also  lie  found 
■IncJo^nc   in   Ihe  tnonclii   ( pneumomycosis),  or  in   the  external  auditory 
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Actinomycosis  (p.  148)  is  dependent  on  the  growth  in  the  tissues  of  the  ray 
fungus,  or  Actinomyces,  although  there  is  some  question  as  to  whether  these 
organisms  should  not  be  classed  as  bacteria. 

2.  The  Yeasts  or  Blastomycetes  multiply  by  a  process  of  gemmation  or 
budding.  They  are  responsible  for  many  forms  of  fermentation,*^.^.,  the 
alcoholic  or  acetous,  and  are  found  in  certain  peculiar  forms  of  dermatitis. 
The  hypothetical  parasite  of  cancer  is  now  regarded  as  belonging  to  this  class. 

3.  The  Protosoft  constitute  a  group  which  can  be  classed  either  as  animal 
or  vegetable,  and  consist  in  their  earlier  stages  of  masses  of  naked  nucleated 
protoplasm,  which  may  later  on  become  covered  wiih  membranous  envelopes, 
through  openings  in  which  pseudopodia  are  protruded.  They  form  a  large 
and  variea  class,  the  simplest  type  being  the  amoeba ;  but  their  influence 
in  pathology  is  not  yet  fully  worked  out.  It  is  suppos^  that  the  following 
varieties  are  of  pathological  importance  : 

Anurbte  are  known  to  occur  in  certain  forms  of  colitis,  and  also  in  some 
varieties  of  hepatic  abscess. 

Malaria  is  due  to  the  development  of  a  protozoon,  the  Plasmodium  malana. 

The  Psorpspermia,  which  occur  not  unfrequently  in  animals,  are  members 
of  this  group,  and  it  is  still  a  moot  question  whether  the  coccidia-like  bodies 
found  in  I*aget's  disease  of  the  nipple  are  really  living  parasites,  and  if  so, 
whether  they  have  any  causative  effect  on  the  origin  ot  the  disease  (p.  174). 
Molluscum  contagiosum  is  another  condition  which  has  been  attributed, 
probably  on  very  insufficient  grounds,  to  these  organisms. 


CHAPTER    11. 

INFLAUHATIOS. 

'  IsPXAMMATiON  IS  the  Succession  of  changes  which  occur  in  a 
I  Sving  tissue  when  it  is  injured,  providing  ihe  injury  is  not  of  such 
1  a  degree  as  to  at  once  destroy  its  structure  and  vitality."     Such 
[was  the   definition    given    in  1870   by    Burdon    Sanderson,  and 
V  il  is  sufficientljr  accurate  if  one  amplifies  the  term   'injury'  to 
[  include    bactenal    invasion,  and  excludes    the  final    processes  of 
I  repair.      Formerly  inllammation  was   looked  on  by  pathologists 
1  as  always  of  a  destructive  and  harmful  nature,  but  at  the  present 
I  time  bacteriological    research    has  demonstrated  that  it  is  often 
I  raihcr  of  a  protective  or  conservative  character,  being  Nature's 
[  means  of  limiting  the  advance  of  noxious  micro-organisms,  and 
f  (rf  finally  eUnunating  ihem  from  the  system.     Occasionally,  how- 
ever, Ihe  tissue  reaction  called  into  existence  by  bacterial  invasion 
is  so  severe  as  to  increase,  rather  than  diminish,  the  risks  of  the 
patient. 

The  actual /AfHowrtw  of  inflammation  are  perhaps  best  studied 
I  in  the  web  of  a  frog's  foot.  If  this  is  spread  out  and  examined 
idcr  the  microscope,  the  following  evidences  of  normal  physio- 
gical  activity  may  be  seen  :  (a)  the  flow  of  blood  through  the 
els,  as  indicated  by  the  movement  of  the  corpuscles,  the  red 
i,  each  separate  from  the  other,  flowing  in  the  central  or  axial 
cnt.  the  leucocytes  occasionally  seen  amongst  the  red,  or  here 
i  and  (here  one  may  be  noticed  rolling  lazily  along  in  the  inert 
L  corpuscle- free  peripheral  portion  of  the  tube  ;  (i)  the  constant 
I  riiythttiical  changes  in  calibre  of  the  arterioles  independent  of 
I  Uie  bean's  action,  and  influencing  in  a  marked  degree  the  flow 
I  Ihroiigh  Ihe  capillaries ;  and  (c)  the  changes  which  occur  in  the 
[  pigment -eel  Is,  which  represent  the  connective  tissues  of  the  part, 
I  Bnd  which  are  mainly  due  to  the  influence  of  light,  the  cells  con- 
I  trading  or  expanding  as  the  light  is  increased  or  diminished. 
I  If  now  a.  crystal  of  common  sail,  or  some  such  irritant,  is 
I  amiiinl  to  the  web,  the  early  vascular  phenomena  contributing  to 
I  Innammatjon  may  lie  readily  observed. 
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I. — The  Vascular  Changes  in  Acute  Inflammation. 

A  momentary  contraction  may  perhaps  be  noticed  in  the 
arterioles  of  the  part,  but  this  is  only  apparent  in  inflammations 
produced  artificially,  and  is  of  no  known  significance.  It  is 
followed  by  a  condition  of  Hypersemia  of  the  inflamed  area,  as 
manifested  by  a  rapid  and  lasting  dilatation  of  the  vessels,  accom- 
panied by  an  increase  in  the  rapidity  of  the  blood- flow  {accelera- 
tion). This  is  a  peculiarly  vital  phenomenon,  and  opposed  to  the 
hydrostatic  law  that  when  fluid  is  flowing  through  a  tube  .or 
channel  at  a  fixed  pressure,  if  the  lumen  is  suddenly  widened,  the 
rate  of  the  blood-flow  is  diminished.  It  is  probably  brought  about 
by  some  change  in  the  local  vasomotor  mechanism  present  in  the 
smaller  arterioles.  This  increased  rapidity  of  the  flow  lasts  for  a 
while,  and  then  the  current  gradually  becomes  slower  and  slower 
{retardation)^  as  if  an  ever-growing  obstruction  existed  to  the 
passage  of  the  blood  ;  then  a  period  of  oscillatiofi  will  be  noticed, 
the  blood-current  swaying  forwards  and  backwards,  and  finally  a 
condition  of  stasis  or  still-stand  is  arrived  at,  which  may  or  may 
not  end  in  actual  thrombosis  or  intravascular  coagulation.  During 
this  period  changes  have  occurred  in  the  behaviour  of  the  blood 
contained  in  the  vessel,  due  in  all  probability  to  certain  invisible 
changes  in  the  vessel  walls  and  not  to  any  alteration  in  the  blood. 
Thus,  almost  as  soon  as  dilatation  occurs,  the  leucocytes  collect 
along  the  walls  in  the  peri-axial  inert  layer,  seeming,  as  it  were, 
to  fall  out  of  rank;  this  process  first  commences  in  the  veins, 
but  can  be  observed  in  all  the  vessels.  The  red  corpuscles  also, 
which  formerly  had  flowed  along  separately,  now  tend  to  adhere 
to  the  vessel  walls  and  to  each  other,  running  into  rouleaux. 

The  second  factor  in  the  vascular  changes  must  now  be  con- 
sidered, viz..  Exudation,  a  proceeding  which  becomes  evident  at 
a  very  early  stage.  Every  element  in  the  constitution  of  the 
blood  participates  in  this  process.  It  has  been  already  mentioned 
that  the  leucocytes  collect  in  the  peri-axial  layer,  a  phenomenon  due 
partly  to  the  retardation  of  the  blood-stream,  whereby  the  relatively 
heavier  bodies  separate  from  the  lighter,  and  in  part  due  to 
positive  chemiotaxis  (p.  12).  The  next  change  consists  in  the 
passage  of  the  leucocytes  through  the  vessel  walls,  especially 
those  of  the  smaller  veins  and  less  often  of  the  capillaries.  The 
process  is  a  strictly  vital  one,  brought  about  by  amceboid  move- 
ment ;  a  small  arm  or  outgrowth  of  the  leucocyte  (pseudopodium) 
is  inserted  between  the  endothelial  cells  lining  the  vessel,  whose 
cohesion  has  been  probably  interfered  with  by  the  inflammatory 
process.  Into  this  arm  the  protoplasm  of  the  leucocyte  flows, 
still  further  separating  the  endothelial  elements,  and  thus  the  cell 
passes  through  the  wall  into  the  surrounding  connective  tissues 
(Fig.  2).  The  migration  of  the  leucocytes  only  lasts  as  long  as 
the  blood  in  the  vessel  is  actually  circulating  ;  as  soon  as  throm- 
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bosis  occurs,  migration  ceases.  When  the  white  corpuscle  has 
escaped  into  the  peri-vascular  tissues,  it  may  undergo  various 
changes.  In  the  first  place,  it  may  die  and  be  at  once  dis- 
integrated,   setting   free   fibrin    ferment,  and    thus  assist    in   the 

I  production  of  the  inflammatory  coagulum  to  be  shortly  described  ; 

I  or,  again,  it  may  serve  as  pabulum  for  the  larger  fibroblastic  cells 
which  soon  make  their  appearance,  arising  apparently  from  the 

I  multiplication  of  the  connective-tissue  corpuscles  in  the  neighbonr- 

I  hood  ;  or,  once  more,  it  may  find  its  way  back  into  the  circulation 


I 


r,,    a. — DlACRAMMITIC    RK PRESENT ilTIOS   O?  THE    VaSCCL/ 
or    IKCLAMMATION,      (AfIER   KEHN    *N0   WhITH 

Tvo  thiO'Valleil  venules  are  seen. and  several  capillaries.    Tbe  red  corpuscles 
uc  still  occnpriiiK  the  axial  portion  of  the  lubes,  whilst  the  peril  ' 
eroHidied  with  leucocytes,  which  iQ  sev 
Uon  into  the  larroundlng  cellular  li 


everal  plac 


Jeriphery  is 
»  ol  migra- 


^  1  the  lymphatics  or  l)e  transformed  into  a  pus  corpuscle ; 
ttw,  prior  either  tu  disintegration  or  I  ran s formal  ion  into  a 
rpuscle,  it  may  attack  and  assist  to  remove  any  dead  tissue 
I  exists  in  the  neighbourhood  of  the  inflammatory  focus, 
whilst  a  phagocytic  or  microbe-destroying  function  is  also  sub- 
l  (wrvcd.  In  fact,  the  leucocytes  may  be  looked  on  as  the  scavengers 
L  of  the  body,  or  as  advanced  guards,  which,  at  the  onset  of  mis- 
I  chief,  are  thrown  out  from  the  vessels  as  Nature's  lirst  line  of 
I  defence  against    the  invading   forces,  their  chief  duly  being  to 
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remove  all  damaged  and  noxious  material,  and  then,  having 
limited  the  spread  of  the  destructive  process,  they  in  turn  give 
place  to  the  larger  and  more  useful  fibroblastic  cells  which  are  the 
active  agents  in  the  process  of  repair. 

The  red  corpuscles  pass  through  the  walls  of  the  capillaries  by  a 
process  of  diapedesis,  the  result  of  simple  mechanical  pressure ; 
this  usually  occurs  only  in  very  acute  attacks.  When  once 
external  to  the  vessels  they  are  broken  up  and  their  colouring 
matter  diffused  through  the  tissues. 

The  liquor  sanguinis  is  also  extravasated.  This  is  merely  an 
exaggeration  of  a  normal  process,  although  in  health  the  lym- 
phatics are  capable  of  removing  all  the  fluid  exuded.  In  patho- 
logical conditions  the  amount  of  plasma  which  passes  through 
the  walls  is  excessive,  and  although  for  a  time  the  lymphatics  of 
an  inflamed  region  do  increased  work,  yet  the  transudation  is 
soon  greater  than  they  can  deal  with.  If  the  fluid  escapes  into 
the  tissues,  it  undergoes  coagulation  by  meeting  the  necessary 
coagulating  media  developed  from  the  breaking-down  leucocytes ; 
inflammatory  lymph  forms  locally,  whilst  the  serum  collects  in  the 
meshes  of  the  tissues,  constituting  an  inflammatory  form  of 
cedenia ;  if  there  is  a  sufficient  breach  of  surface,  the  serum 
drains  away.  If  the  exudation  takes  place  from  a  serous  surface 
— e.g,y  pleura,  peritoneum,  synovial  membrane,  etc. — the  fluid 
distends  the  cavity  ;  it  is  at  first  spontaneously  coagulable  (i.^., 
consists  of  plasma) ;  if  coagulation  occurs,  the  clot  or  lymph 
either  forms  an  adherent  plastic  mass  on  the  surface  or  floats 
free  in  the  fluid. 

Looked  at,  therefore,  simply  from  a  vascular  point  of  view, 

Inflammation  =  Hypercemia  +  Exudation, 

In  addition,  however,  to  these  vascular  phenomena,  which  can 
be  readily  seen  in  a  frog's  web,  there  are  others  which  cannot  be 
so  easily  observed,  and  which  may  be  described  as 

II. — The  Tissue  Changes  in  Inflammation. 

Great  differences  of  opinion  have  been  in  existence  as  to  the 
part  played  by  the  tissues  in  inflammation  ;  but  although  there 
may  still  be  points  to  be  elucidated,  yet  the  general  opinion  of 
pathologists  is  at  the  present  day  tolerably  well  defined.  Formerly, 
in  accord  with  Virchow's  cellular  pathology,  it  was  held  that  the 
tissues  were  the  all-important  element,  and  that  the  immense 
number  of  cells  which  collect  in  an  inflamed  area  was  entirely  due 
to  the  proliferation  of  the  connective-tissue  corpuscles.  Lister, 
as  far  back  as  1858,  maintained  the  passive  condition  of  the 
tissues  ;  and  when  Cohnheim,  in  1867,  described  the  migration  of 
the  leucocytes,  everything  in  the  process  of  imflammation  was 
attributed  to  them.     Since  that  date  Senftleben  and  many  others 
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iane  worked  at  the  same  problem,  and  a  considerable  amount  of 
fresh  tigbl  has  beeo  thrown  00  the  subject  by  exfwrimenta  con- 
BSting  in  the  insertion  of  foreign  bodies  into  the  pentoneal  cavity, 
and  by  others  directed  towards  demonstrating  the  phagocytic 
functions  of  leucocytes  and  the  influence  of  chemiotaxis.  Much 
of  the  difficulty  which  has  enshrouded  the  question  has  arisen 
Ixom  a  confusion  between  the  processes  of  inflammation  and 
repiair.  At  one  time  repair  was  always  looked  on  as  of  an  inflam- 
tnatory  nature;  but  it  is  now  admitted  that  although  no  lesion  in 
the  body  can  occur  without  a  certain  amount  of  local  inflammatory 
reaction,  yet  the  true  process  of  repair  is  not  of  that  nature. 
Again,  it  is  important  to  differentiate  between  the  changes  which 
occur  in  acute  and  chronic  forms  of  inflammation,  and  between 
those  met  with  in  superficial  and  deep  parts,  whilst  the  bacterial 
origin  or  not  of  the  process  must  also  be  taken  into  account. 

in  acute  parenchymatous  inflammation  there  is  now  no  question 
that  the  primary  effect  on  the  tissues,  at  any  rate  in  inflammations 
due  to  bacterial  activity,  is  to  paralyze  them  ;  as  they  become 
infittratcd  with  the  products  of  microbic  multiplication,  the  proto- 
plasm within  the  cells  coagulates  and  refuses  to  take  up  the 
ordinary  stains,  constituting  a  condition  known  as  Coagulation 
"BtfOMoa.  This  necrotic  tissue  is  in  time  entirely  absorbed  by  the 
leucocytes,  or  is  liquefied  by  the  activity  of  bacterial  toxins,  so 
that  it  is  replaced  liy  a  mass  of  small  round  cells,  sometimes 
known  as  Embryonic  Tisaue.  According  to  the  relative  vitality 
and  vigour  of  the  individual  and  the  bacteria,  this  mass  may  in 
turn  cither  be  replaced  by  larger  round  cells  derived  from  the 
canneclive  tissues  (/ibroblasli),  by  means  of  which  most  of  the 
leucocytes  are  absorbed,  and  repair  is  brought  about ;  or  the 
whole  mass  may  be  liquefied  and  break  down  into  pus.  In  non- 
bacterial inflammations  of  superficial  parts  the  amount  of  effusion 
between  the  individual  cells  may  be  so  excessive  as  to  separate 
and  disintegrate  them,  and  thus  ColliqnatiTe  NecroaiB  may  be 
induced,  as  occurs  in  the  formation  of  blisters  after  a  burn.  Once 
more,  acute  inflammation  of  mucous  membranes  may  be  associated 
with  active  proliferation  of  the  surface  epithelium,  as  in  catarrhal 
and  gonorrhteal  affections. 

In  chronic  inflammations,  on  the  other  hand,  active  cell  pro- 
hferstion  is  a  most  important  element  in  the  process,  resulting  in 
sclerosis  and  induration  of  the  parts.  This,  however,  mainly 
affects  the  interstitial  tissues,  and  thereby  the  true  structure  of  the 
orgin  may  be  impaired. 

TcrtDinatioiia  of  Acute  Inflanimation. 

These  vary  according  to  the  cause  of  the  mischief,  the  intensity 
of  the  process,  and  the  powers  of  resistance  possessed  by  the 
individual  attacked.     The  causes  described  at  p.  33  naturally  fall 
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into  two  main  classes,  according  to  whether  or  not  they  are  asso- 
ciated with  bacterial  activity.  Speaking  generally,  lesions  not 
caused  by  bacteria,  such  as  those  following  a  blow  or  a  burn,  are 
characterized  by  much  exudation  of  fluid,  which  is  of  low  specific 
gravity,  does  not  contain  much  albumen,  and  does  not  coagulate 
in  the  tissues;  the  amount  of  cellular  infiltration  is  slight,  no 
peptonizing  ferment  is  present,  and  the  results  are  usually 
locaii7ed.  Bacterial  irritants,  on  the  other  hand,  produce  more 
infiltration  of  the  tissues,  since  the  exudation,  which  is  rich  in 
albumen,  coagulates  in  the  tissues  ;  disintegration  is  likely  to 
follow,  as  peptonizing  ferments  are  often  present,  and  the 
inflammation  is  more  likely  to  be  of  a  spreading  nature.  The 
intensity  of  the  irritant  also  modifies  the  process,  since,  if  slight,  it 
has  a  somewhat  stimulating  effect  on  the  tissues,  whilst  severe 
lesions  may  result  in  tissue  destruction,  even  amounting  to  gan- 
grene. Then,  too,  the  type  of  tissue  afTected  is  important,  since 
the  same  cause  may  lead  to  very  different  results.  The  more 
highly  organized  and  nnporlant  parts  are  always  more  vulnerable 
than  the  simpler  forms  of  connective  tissue,  and  this  in  spite  of 
the  fact  that  the  former  are  usually  better  supplied  with  btood. 
Thus,  ihe  growing  end  of  the  diaphysis  in  a  child  is  a  most  deli- 
cately organized  region,  and  hence  is  peculiarly  liable  to  serious 
destructive  inflammation  from  bacterial  agents,  which  would  do 
little  harm  if  developing  under  similar  circumstances  in  the  sub- 
cutaneous connective  tissues. 

The  actual  terminations  of  acute  inflammation  may  lie  described 
under  five  distinct  headings  : 

1 .  BeBolatlon,  or  the  restoration  of  the  part  to  its  natural  condi- 
tion and  function.  This  can  only  occur  when  the  injury  has  not 
been  so  severe  as  to  destroy  the  vitality  of  the  afTected  tissues, 
and  when  the  vascular  changes  have  not  gone  further  than  stasis. 
When  once  thrombosis  has  taken  place  in  a  vessel,  the  parts  can 
never  he  restored  to  the  slatiis  que  ante.  The  phenomena  of  reso- 
lution are  merely  those  of  inflammation  in  a  retrograde  order — 
viz.,  an  oscillatory  movement  first  manifests  itself  amongst  the 
corpuscles,  and  then  the  blood-stream  is  gradually  restored,  slowly 
at  first,  and  more  and  more  rapidly  afterwards.  The  adhesiveness 
of  the  corpuscles  disappears  by  degrees,  but  it  will  be  some  time 
liefore  the  peripheral  inert  layer  can  be  seen.  The  exuded  leuco- 
cytes find  their  way  back  into  the  circulation  either  through  the 
vessel  walls,  or  to  a  greater  extent  vin  the  lymphatics,  or  else  they 
are  disintegrated  in  the  tissues  and  absorbed.  The  fluid  exuda- 
tion is  removed  by  the  lymphatics.  Por  some  time  after  an  acute 
attack  the  vessels  of  the  part  are  dilated  from  simple  loss  of  tone, 
but  this  also  gradually  disappears. 

2.  Organization,  or  ribioid  Thickening;,  occurs  when  the  in- 
flammatory process  is  not  arrested  until  after  the  super^'ention 
oi  tiiro[ntKjsi&,  but  has  stopped  short  of  suppuration.     The  parts 
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are  then  not  restored  to  their  original  condition,  but  changes 
'take  place  in  the  cellulo- plastic  exudation  and  in  the  connective 
tissue  around,  which  result  in  its  transformation  into  cicatricial 
tissue,  and  hence  the  details  of  the  process  will  be  similar  to 
those  described  under  the  heading  of  '  Repair  of  Wounds " 
(Chapter  VIII.).  Very  similar  conditions  follow  when  the  in- 
flammatory process  becomes  chronic,  as  is  not  uncommonly  the 

3.  Soppimtion  is  always  due  to  in\'asion  of  the  affected  region 
by  pyogenic  organisms,  which  disintegrate  and  liquefy  not  only 
the  tissues  involved,  but  also  in  part  the  exudation  (Chapter  111,). 

4.  Uleeratum  is  produced  on  the  surface  of  either  skin  or 
Riacous  membrane  by  the  action  of  an  irritant  of  such  nature 
and  intensity  as  to  destroy  its  vitality,  though  without  evident 
sloughing  (Chapter  iV.). 

5.  OangreiM  is  a  less  common  result  of  inflammation,  and  is 
due  either  to  the  intensity  of  the  virus  or  to  the  weakness  of  the 
tissues  attacked  (Chapter  V.J.  It  occurs  not  unfrequently  in 
bone,  constituting  the  condition  known  as  ntcrosis,  and  is  then 
due  mainly  to  the  strangulation  of  vessels  within  the  narrow 
himen  of  the  Haversian  canals  by  an  exudation  which  is  often 
re!ati\'cly  small  in  amount. 

Clinical  Signs  of  Inflammation. 

These  may  for  practical  purposes  be  described  under  the  four 
headings  given  by  Celsus,  viz.,  heat,  redness,  swelling,  and  pain, 
fcith  the  addition  of  a  fifth,  viz.,  impairment  of  function. 

He&t — .\n  inflamed  part  feels  hot  to  the  touch,  and  the  tem- 
penilute,  if  taken  by  a  surface  thermometer,  is  definitely  raised 
plwve  that  of  the  surrounding  skin.  The  cause  of  this  is  the 
increased  amount  of  blood  flowing  through  it,  for  the  temperature 
of  an  inflan^ed  area  is  never  higher  than  that  of  the  blood  at  the 
centre  of  the  circulation,  i.e.,  in  the  heart.  Necessarily,  where 
active  chemical  and  pathological  changes  are  occurring,  as  in  an 
inflamed  tissue,  a  certain  amount  of  heat  is  produced  ;  but  it  is 
relatively  so  infinitesimal  in  quantity  that  it  may  be  neglected. 
The  cause  of  the  increased  temperature  of  the  blood  is  noted 
el&ewlwre  (p.  32 ). 

Rtwinwii  is  due  to  the  hypera'mic  condition  of  the  inflamed  part, 
U)d  its  intensity  and  characters  vary  con^derably.  In  the  early 
active  hypera-mia  the  colour  is  a  bright  rosy-red,  fading  quickly 
om  pressure,  and  returning  with  equal  rapidity.  In  the  stage  of 
retardation  the  re-dness  is  more  dusky,  since  the  blood  is  longer  in 
.passing  through  the  capillaries,  and  so  loses  more  of  its  oxygen  ; 
.the  ccllour  does  not  disappear  or  return  so  rapidly,  and  a  slight 
vellowisli  tin^e  often  remains  from  extravasated  haemoglobin. 
When  stasis  is  reached,  and  a  fortiori  when  thrombosis,  pressure 
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does  not  remove  the  red  colour,  and,  should  such  a  state  persist 
for  long,  permanent  pigmentation  may  remain. 

The  redness  is  not  always  most  marked  at  the  focus  of  the 
disturbance,  since  the  portion  inflamed  may  be  non- vascular, 
eg,,  the  cornea  or  articular  cartilage;  in  the  former  of  these,  the 
redness  is  most  marked  in  the  ciliary  region  as  a  zone  of  deep 
pink  injection.  The  same  absence  of  redness  is  observed  in  an 
inflamed  iris,  owing  to  the  excess  of  pigment  hiding  the  dilated 
vessels  ;  but  in  both  cornea  and  iris,  the  inflammation  may  in  rare 
cases  be  so  prolonged  or  acute  as  to  cause  these  structures  to 
become  evidently  vascular — in  the  one  case  from  the  formation  of 
new  vessels,  and  in  the  latter  by  the  total  removal  and  absorption 
of  the  pigment. 

Swelling  arises  from  the  same  two  causes,  viz.,  hypera^mia 
of,  and  exudation  into,  the  part.  Necessarily  the  amount  of 
tumefaction  depends  upon  the  acuteness  of  the  disturbance  and 
the  distensibility  of  the  tissue,  and  in  measure  varies  inversely 
with  the  amount  of  pain.  In  some  cases  where  the  inflamed  area 
is  covered  by  a  thick  and  firm  fascia,  not  only  is  the  tensive 
pain  very  considerable,  but  swelling  may  occur  away  from  the 
inflamed  area,  e.g,,  over  the  back  of  the  hand  in  palmar  abscess  ; 
where  the  inflammatory  products  escape  into  lax  tissues,  the 
subjective  phenomena  are  minimized.  Similar  illustrations  of  the 
occurrence  of  (judenia  at  a  distance  are  to  be  seen  in  inflammations 
of  the  sole  of  the  foot,  in  the  sw^elling  of  the  eyelids  when  the 
scalp  is  inflamed,  and  of  the  cheek  in  inflammation  of  the  dental 
periosteum.  Swelling  due  to  inflammation,  though  diminishing 
post-mortem,  does  not  entirely  disappear. 

Pain. — This  results  from  the  mechanical  irritation  of  the  peri- 
pheral nerve  terminals,  both  by  the  increased  arterial  tension  and 
by  the  pressure  of  the  exudation,  so  that  it  is  much  greater  if, 
from  the  density  of  fascial  or  fibrous  investments,  swelling  cannot 
readily  occur,  e.g.^  in  the  palm  of  the  hand,  or  in  the  e^^e  or  testicle. 
Possibly  the  exudation  may  also  have  some  direct  chemical  action 
on  the  nerve  terminals. 

A  marked  feature  of  inflammatory  pain  is  that  it  is  always 
aggravated  by  pressure,  whether  intrinsic — t.e.y  by  increasing  the 
blood -pressure — or  extrinsic,  from  outside  agencies.  Thus,  if  an 
inflamed  finger  or  hand  is  allowed  to  hang  down,  the  pain  is  much 
increased,  whereas  elevation  causes  speedy  relief. 

The  pain  of  suppuration  is  throbbing  in  character  ;  of  an  inflamed 
mucous  mcmbranCy  scalding,  burning,  or  gritty  ;  of  an  inflamed 
scroiis  membrane,  stabbing  ;  of  inflamed  hone,  aching  or  boring,  and 
often  worse  at  night ;  of  an  inflamed  tesiicle,  sickening.  When 
the  organs  of  special  sense  are  inflamed,  there  may  be  little  real 
pain,  but  much  exaggeration  of  the  special  sense,  e.g.,  flashes  of 
light  in  retinitis  and  noises  in  the  ears  in  otitis  interna. 

The  pain  is  not  limited  only  to  the  inflamed  part,  but  is  some- 
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times  experienced  in  distant  regions,  either  through  a  similarity 
of  nerve-supply  or  from  the  fact  that  a  sensory  stimulus  is  always 
rtftrifd  by  a  patient  to  the  end  of  the  affected  nerve.  For  example, 
in  kip  disease  the  chief  pain  is  often  felt  in  the  knee,  because  the 
two  joints  have  a  similar  nervous  supply.  In  renai  calculus  or 
colic,  pain  is  referred  along  the  course  of  the  genito-crural  nerve 
into  the  groin  and  front  of  the  thigh,  and  is  often  accompanied  in 
the  male  by  retraction  of  the  testicle  on  the  side  affected.  In 
spinal  caries  pain  is  frequently  experienced  in  the  terminal  branches 
of  the  nerves  issuing  from  the  part  affected,  e.g.,  the  so-called 
'  belly-ache  '  of  dorsi-lumbar  disease. 

Impurment  or  Lobs  of  Fanctian  is  due  sometimes  to  the 
mechanical  difficulty  of  using  a  swollen  organ,  sometimes  to  the 
pain  elicited  by  such  attempts,  but  often  to  the  paralyzing  effect 
of  the  inflammatory  process,  and  this  in  infective  lesions  results 
from  the  direct  influence  of  the  toxins  on  the  protoplasm  of  the 
cells  affected.  Thus,  an  inflamed  eye  can  see  but  little ;  a  muscle, 
when  inflamed,  is  naturally  kept  at  rest ;  glandular  organs,  e.g., 
the  liver  and  kidneys,  have  their  functions,  if  not  lost,  at  least 
much  diminished  ;  and  many  similar  illustrations  might  be  added. 

Oenenil  or  Constitutional  Symptoms. 

These  vary  considerably  according  to  the  part  involved  and  the 
cause  of  the  inflammation,  (a)  If  an  important  organ,  such  as  the 
heart  or  kidney,  becomes  inflamed,  grave  mechanical  and  physio- 
logical trouble  may  result.  (S)  Inflammations  due  to  traumatism, 
in  which  bacteria  play  no  part,  are  not  uncommonly  associated 
with  a  temporary  pyrexia,  probably  due  to  some  such  substance 
as  fibrin  ferment,  (t)  When  of  septic  or  pyogenic  origin,  inflam- 
mation is  almost  always  associated  with  well  marked  fever,  and  it 
is  sometimes  astonishing  to  note  how  much  disturbance  a  small 
bead  of  pus  under  tension  will  produce,  (d)  In  certain  infective 
inllammations  a  characteristic  toxemia  is  produced,  due  to  a 
specific  action  of  the  toxin — e.g.,  in  tetanus,  convulsions  are 
caused  ;  whilst  in  diphtheria,  fever  and  perhaps  paralytic  pheno- 
mena are  alike  produced. 

It  is  only  necessary  at  this  place  to  deal  very  briefly  with  the 
subject  of  Fever  or  pyrexia.  The  general  characteristics  of  the 
febrile  state  consist  in  a  greater  or  less  elevation  of  temperature, 
accompanied  with  3  corresponding  acceleration  of  the  rate  of  the 
heart-beat  and  of  the  respirations.  If  it  continues  for  any  length 
of  time,  the  patient  becomes  thin  and  emaciated,  and  loses  muscular 
power.  The  mouth  is  dry  and  the  tongue  furred ;  and  in  the 
later  stages,  where  a  fatal  issue  is  apprehended,  the  lips  and 
teeth  are  usually  covered  with  sordes  (or  accumulations  consisting 
of  inspissated  mucus  and  food  debris).  The  appetite  is  impaired, 
digestion  is  imperfect,  and  the  bowels  constipated ;  any  1 
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passed  is  very  offensive.  The  urine  is  scanty  and  high-coloured, 
and  owing  to  the  excessive  tissue  change  contains  an  unusual 
amount  of  urea  and  urates.  The  excess  of  urea  is  demonstrated 
clinically  by  adding  an  equal  part  of  cold  nitric  acid  in  a  test-tube 
to  some  urine,  when  crystals  of  nitrate  of  urea  will  form  on  the 
top  of  the  fluid,  giving  rise  to  a  mass  somewhat  resembling  sugar- 
candy  in  appearance.     The  skin  of  a  febrile  patient  is  often  dry. 

Causes  of  Fever. — The  temperature  of  the  body,  it  is  well  known,  is  controlled 
by  a  principal  heat-governing  centre  in  the  medulla,  assisted  possibly  by 
accessory  centres  in  the  cord,  and  is  maintained  by  the  establishment  ol 
equilibrium  between  the  amount  of  heat  lost  from  the  skin,  by  the  breath,  and 
in  other  directions,  and  the  amount  of  heat  produced  by  the  tissue  metabolism 
occurring  in  the  viscera  generally,  and  especially  in  the  voluntary  muscles. 
Pyrexia  is  necessarily  due  to  one  of  two  causes,  viz.,  a  decreased  loss  of  heat, 
or  an  increased  production.  The  former  is  a  scarcely  tenable  proposition  when 
we  look  at  the  patient's  condition,  and  hence  we  are  driven  to  conclude  that 
fever  is  due  to  mcreased  activity  in  the  heat-forming  tissues,  especially  the 
muscles,  a  fact  which  explains  the  rapid  emaciation  and  loss  of  strength  under 
such  circumstances,  and  the  presence  of  a  large  amount  of  extractives  in  the 
urine.  In  all  probability  this  increased  activity  is  due  to  the  excitement  of 
the  heat-producing  centre  by  some  pyrogenous  body  developed  in  connection 
with  the  local  inflammatory  process.  Experiments  have  shown  that  the  6brin 
ferment,  as  well  as  many  of  the  toxins  produced  by  the  action  of  micro- 
organisms, if  injected  into  the  circulation  in  a  pure  state,  possesses  such  a 
power. 

In  regard  to  the  symptoms  of  fever,  it  may  be  stated  briefly  that  they  are 
in  large  part  due  to  the  effect  produced  by  the  increased  temperature  or  the 
toxic  products  circulating  in  the  blood  upon  the  constituent  cells  of  glandular 
and  other  organs.  The  phenomena  in  question  are  termed  by  different  path- 
ologists 'acute  or  cloudy  swelling,'  'granular  degeneration,'  'albuminous 
infiltration,'  etc.,  and  are  characterized  by  the  organs  becoming  soft,  friable, 
and  more  or  less  swollen.  The  secreting  cells  of  glands  are  increased  in  size, 
and  the  protoplasm  becomes  markedly  granular,  so  that  the  nucleus  can  only 
be  distinguished  with  difliculty.  The  granules  are  albuminous  in  character, 
clearing  up  completely  on  the  addition  of  acetic  acid.  A  similar  change  is 
also  evident  in  the  fibres  of  the  cardiac  muscle,  which  lose  their  striation  and 
become  granular,  a  condition  which  must  considerably  interfere  with  their 
contractility.  The  effect  produced  upon  the  glands  of  the  digestive  system 
explains  many  of  the  febrile  manifestations,  inasmuch  as  their  function  is 
largely  impaired.  The  salivary  and  buccal  glands  are  unable  to  excrete  the 
normal  amount  of  saliva,  and  hence  the  mouth  becomes  dry.  Gastric  diges- 
tion is  interfered  with  in  the  same  way.  The  bile  is  not  efficiently  produced, 
and  hence  its  fat-emulsifying  prop)erties  are  diminished,  as  also  its  cathartic 
powers,  whilst  the  patient  cannot  properly  digest  fats,  and  is  constipated. 

Various  terms  have  been  applied  to  diflferent  types  of  surgical 
fever,  e.g,,  sthenic  and  asthenic,  which  sometimes  depend  as  much 
upon  the  constitution  of  the  patient  as  upon  the  nature  or  cause 
of  the  affection.  By  Sthenic  inflammatory  fever  (Greek,  a-Otvos, 
strength)  is  meant  that  condition  in  which  pyrexia  and  all  its 
accompanying  symptoms  are  well  marked.  It  occurs  mainly  in 
young  healthy  adults  of  sound  constitution,  as,  for  example,  when 
a  young  man  is  suddenly  attacked  by  acute  pneumonia,  or  when 
an  acute  abscess  is  forming.  Asthenic  inflammatory  fever  (Greek, 
w'$€vos,  without  strength)  is  characterized   by  the  tendency  to 
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exhaustion  and  collapse  associated  therewith.  It  is  met  with  in 
debilitated  subjects  and  those  exhausted  by  vicious  habits,  but 
may  also  occur  at  the  close  of  a  long  period  of  pyrexia,  e.g.,  in 
the  third  week  of  typhoid  fever  ( =  the  typhoid  stalt).  The  absorp- 
tion of  products  of  putrefaction  and  the  occurrence  of  acute 
infective  blood-poisoning  also  induce  fever  of  this  type. 

Ouuei  of  Influniiutloii. 

Prsdi^Msiiig  Cftiues. — The  conditions  which  predispose  to  in- 
flammation may  be  conveniently  divided  into  the  local  and  the 
constitutional. 

The  loeai  causes  include  the  following  more  important  conditions : 

I.  Defective  circulation  whether  due  to  chronic  anemia,  as  in 
a  limb  with  rigid  calcareous  arteries,  or  to  passive  congestion,  as 
in  a  leg  with  varicose  veins. 

3.  Loss  or  impairment  of  the  nervous  supply  to  a  part,  render- 
ing it  less  resistant  to  external  irritation  either  from  loss  of 
sensation,  diminished  trophic  control  of  the  nervous  centres,  or 
circulatory  changes. 

3.  One  attack  of  inflammation  often  leaves  a  part  weaker  and 
more  liable  to  recurrence. 

The  ^tntral  or  cottstitutitmal  predisposing  causes  are  those  which 
tend  to  depress  the  general  vitality,  e.g.  .■ 

1.  Old  age,  when  the  body  as  a  whole  suffers  in  its  nutrition. 

2.  Weak  action  of  the  heart,  disturbing  the  vascular  supply  of 
the  organs  and  members  of  the  body. 

3.  An  unhealthy  condition  of  the  blood,  as  from  (a)  the  addition 
of  some  abnormal  constituent,  as  in  alcoholism,  plethora,  lead, 
mercury,  or  phosphorus  poisoning,  septic  diseases,  diabetes,  etc. ; 
(i)  the  insufficient  elimination  of  excreta,  as  in  Bright's  disease 
or  gout ;  (c)  the  absence  of  some  normal  constituents,  as  in  albu- 


4.  The  presence  of  some  constitutional  disease,  dyscrasia  or 
diathesis,  as  syphilis,  tubercle,  rheumatism,  etc. 

Ezcituig  Oanses. — The  active  agent  in  the  production  of  any 
inflammation  is  the  existence  of  some  irritant  which  acts  for  a 
shorter  or  longer  period  upon  the  tissues.  The  different  forms  of 
irritants  are  infinite  in  number,  but  may  be  grouped  under  the 
following  four  headings : 

1.  Mechanical  or  traumatic  causes,  such  as  direct  violence, 
friction,  tension,  pressure,  etc. 

2.  Causes  which  act  through  changes  of  temperature,  either 
heat  or  cold. 

3.  Electricity,  either  as  applied  by  the  surgeon  in  the  form  of 
the  faradic  or  galvanic  current,  or  through  the  agency  of  lightning 
or  the  strong  currents  used  for  lighting  purposes. 

4.  Toxic  irritants,  under  which  may  be  included  : 

(a)  Chemical  agents,  such  as  strong  acids  or  alkalies. 
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(b)  Vegetable  irritants,  e,g,,  croton-oil,  oil  of  mustard,  etc. 

(c)  Animal  irritants,  such  as  cantharides,  and  insect   or 

reptile  bites. 
{d)  The  development  of  micro-organisms  within  or  without 
the  body  (see  Chapter  I.). 

Varieties  of  Inflammation. 

Many  different  terms  are  used  to  indicate  the  manifestations  of 
the  inflammatory  process  in  the  body,  and  to  some  of  these  we 
must  now  direct  attention. 

A  Oatarrhal  inflammation  is  one  affecting  mucous  membranes, 
which  in  the  early  stages  become  dry,  vividly  red,  and  the  seat  of 
a  burning  or  scalding  pain,  whilst  in  the  later  stages  there  is  free 
secretion  of  mucus,  muco-pus,  or  pus.  Pathologically,  this  pro- 
cess is  accompanied,  as  are  all  active  inflammatory  changes, 
by  hyperaemia  and  exudation.  At  first  the  mucigenous  function 
of  the  membrane  is  abrogated,  and  any  extravascular  exuda- 
tion passes  into  its  substance,  causing  it  to  become  swollen. 
Proliferation  of  the  epithelium  soon  follows,  resulting  in  an 
increased  formation  of  mucus ;  as  the  membrane  becomes  more 
and  more  infiltrated  with  leucocytes,  these  are  added  to  the  dis- 
charge, which  is  thus  transformed  into  muco-pus,  or  even  pus. 
Small  ulcers  may  develop  from  the  loss  of  superficial  epithelium, 
but  this  is  an  exception  rather  than  the  rule.  Microscopic 
examination  of  the  discharge  reveals  pus  cells,  leucocytes,  and 
epithelial  elements  in  various  conditions,  some  containing  globules 
of  mucin,  and  some  of  the  normal  type.  This  form  of  inflamma- 
tion is  caused  by  bacteria,  or  by  the  action  of  local  irritants,  or  to 
what  is  known  as  *  taking  cold.* 

A  Croupous  (or  plastic)  inflammation  is  one  characterized  by 
the  formation  of  a  firm,  false  membrane,  due  to  the  coagulation  of 
the  plasma  exuded  from  the  vessels,  the  resulting  fibrin  being 
deposited  on  the  surface.  When  involving  a  serous  membrane, 
such  as  the  pleura,  peritoneum,  or  synovial  membrane,  it  gives 
rise  to  a  layer  of  plastic  lymph,  which  may  organize  into  adhe- 
sions ;  it  is  also  seen  in  the  alveoli  of  the  lungs  in  lobar  pneumonia. 
On  mucous  membranes,  such  as  the  conjunctiva  or  that  of  the 
phatynx,  it  occasionally  forms  white,  flaky  masses,  which  can 
readily  be  detached,  leaving  an  injected  surface  below,  with  merely 
one  or  more  oozing  points,  and  no  loss  of  substance. 

A  Diphtheritic  inflammation  is  due  to  a  special  organism — the 
Bacillus  diphtheria — and  is  characterized  by  the  formation  of  a 
membranous  exudation  with  which  are  incorporated  the  superficial 
layers  of  the  epithelium,  so  that  it  cannot  be  removed  without 
leaving  a  raw  surface.  The  bacilli  develop  in  this  false  membrane 
and  produce  toxins,  which  by  their  absorption  give  rise  to  the 
constitutional  symptoms  of  the  disease. 


The  (erm  PhlegmoiiDiifl  is  now  but  rarely  employed.  It  was 
formerly  applied  lo  any  superficial  ioflanimacion  where  the  local 
phenomena  were  well  marked. 

^rencbjncatoiiB  and  Inteistitial  are  terms  which  indicate  that 
in  an  inflamed  organ  or  gland  the  process  is  mainly  limited,  either 
to  the  actual  and  active  substance  of  the  organ,  or  to  the  support' 
ing  fibrous  tissue. 

The  term  Metastasis  was  formerly  employed  to  indicate  a 
sudilen  transference  of  an  inflammatory  attack  from  one  place  to 
another  without  apparent  cause.  Increased  knowledge  of  pathology 
bis  explained  away  almost  all  the  formerly- described  illustrations 
ill  ntetastasis,  and,  indeed,  the  use  of  this  term  is  now  almost 
limited  to  the  inflammation  of  testis,  ovary,  or  breast  which 
follows  mumps. 


L  Treatment  of  Acute  Inflammation. 

I  It  is  only  possible  to  deal  here  wilh  the  general  principles 
Iwhich  guide  us  in  the  treatment  of  inflammatory  affections.  The 
f  method  of  application  of  these  to  difTerent  parts  of  the  body  will 
I  be  described  hereafter. 

I  The  Local  Treatment  may  be  indicated  under  four  headings  : 
1  I,  Rtmovs  the  exciling  coast,  if  evident,  and  any  contributory 
I  causes  when  feasible.  This  is  not  a  difficult  matter  when  the 
Kleskm  is  a  gross  one,  and  the  exciting  cause  tangible — e-g-,  a 
F foreign  body  embedded  in  the  conjunctiva  or  cornea,  or  a  piece  of 
I  dead  bone  lying  at  the  bottom  of  a  sinus.  Inflammatory  tension 
l.faora  pent-up  effusion  is  readily  relieved  by  an  incision,  or  an 
1  abscess  opened.  In  some  cases,  due  to  bacterial  invasion,  it  may 
I  be  practicable  to  totally  excise  a  local  focus— e.g.,  a  malignant 
l-pvutule — whilst  in  others,  such  as  a  carbuncle,  one  has  to  trust 
l"1o  scraping  away  the  sloughy  and  infiltrated  tissue  with  a 
B  VoUctnann's  spoon,  and  then,  after  purification  with  liquefied 
Icarbolic  acid  or  peroxide  of  hydrogen,  the  wound  is  carefully 
■Kuffcd  with  gauze.  In  bacteria!  inflammation  of  a  more  diffuse 
Bhpe,  it  is  usually  impossible  to  remove  the  cause,  and  one  bas 
Rifces  to  trust  to  other  measures. 

W  a.  Kttp  tfu  inflamtd  part  al  Ttst.  Wherever  inflammation  exists, 
r'both  physical  and  physiological  rest  should  be  obtained  as  far  as 
i  possible.  Thus,  an  inflamed  joint  is  immobilized  by  a  splint ;  an 
I  mflanicd  mamma  needs  both  support  and  the  fixation  of  the  arm, 
I  whilst  \i  in  a  condition  of  physiological  activity  this  must  be 
r  checked  by  suitable  treatment ;  an  inflamed  cornea  requires  the 
I  application  of  a  pad  and  l>andage  to  prevent  the  friction  of  the 
K-cyclid;  an  inflamed  retina  must  be  given  physiological  rest  by 
■cxdnsioD  of  the  light. 

I  3.  Htdmt  tht  heat  lilood-preisure  and  hypersemia,  and  thu.s 
■jtiiiiminh  both  exudation  and  pain.      Elevation  of  an  inflamed 
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somewhat  diflferent.  Hyperaemia  and  exudation  occur,  but  the 
tissue  reaction  is  much  more  prominent.  The  main  differences 
between  the  two  are  as  follows : 

1.  The  hyperaemia  is  less  in  amount,  but  longer  in  duration, 
owing  to  the  fact  that  the  causative  irritant  is  less  intense  in  action, 
although  often  applied  for  a  longer  time.  The  local  manifesta- 
tions tjierefore  are  less  obvious  ;  pain  is  not  so  great  and  mainly 
of  an  aching  character,  whilst  there  is  less  heat,  the  redness  is 
more  dusky,  and  the  tissues  often  become  pigmented.  Consider- 
able loss  of  tone  in  the  vessels,  especially  the  veins,  results  from 
the  prolonged  distension,  and  thus  there  is  a  greater  difficulty  in 
restoring  them  to  a  normal  state. 

2.  The  corpuscles  do  not  adhere  together  or  run  into  rouleaux 
to  the  same  extent  as  in  acute  inflammation,  and  migration, 
though  it  exists,  is  on  a  limited  scale.  The  exudation  is  more 
fluid  in  character,  containing  comparatively  little  albumen  oi 
fibrin ;  in  fact,  in  some  chronic  inflammations  of  serous  mem 
branes  the  cavities  are  distended  with  fluid  of  a  much  lowei 
specific  gravity  than  that  of  blood  serum. 

3.  The  greatest  diffierence  in  the  acute  and  chronic  processe: 
lies  in  the  reaction  of  the  tissues.  In  the  former  they  are  in  j 
depressed  or  paralysed  condition,  but  in  the  latter  they  becomi 
infiltrated  with  round  cells,  derived  rather  from  the  connective 
tissue  elements  than  from  the  leucocytes,  and  hence  organizatioi 
is  much  more  marked  than  in  the  acute  form.  Tissue  destruc 
tion,  consequently,  is  less  prominent  in  the  early  stage  of  chroni 
inflammations,  although  as  a  secondary  change,  especially  i 
tuberculous  and  syphilitic  diseases,  it  is  often  seen. 

The  Causes  are  similar  in  character  to  those  producing  th 
acute  mischief,  but  slighter  and  more  prolonged  in  their  actioi 
The  most  striking  point  in  the  aetiology  is  the  large  part  playe 
by  diathetic  conditions  or  constitutional  predispositions.  Most  < 
the  manifestations  met  with  in  surgical  practice  are  due  to  syphili 
tubercle,  gout  or  rheumatism,  and  one  should  never  treat  cases  < 
this  nature  without  carefully  inquiring  as  to  the  possible  existenc 
of  some  such  taint. 

The  Results  vary  according  to  the  part  of  the  body  affected,  ar 
also  with  the  predisposing  diathetic  state,  and  we  can  here  on! 
indicate  a  few  points  worthy  of  notice. 

In  Simple  chronic  inflammation  the  part  becomes  infiltrated  ar 
enlarged,  mainly  from  proliferation  of  the  connective  tissues,  ai 
if  allowed  to  persist,  this  will  result  in  fibrosis  or  sclerosis.  Thu 
a  bone  is  thickened  and  condensed  in  chronic  osteitis  {osteo-sclerosi 
whilst  in  chronic  periostitis  a  new  subperiosteal  formation  of  boi 
may  occur.  Glands  become  enlarged  and  indurated,  mainly  1 
hyperplasia  of  the  connective  tissue,  whilst  if  the  skin  is  involv* 
it  may  either  become  hypertrophied  and  thickened,  or  entiie 
loses  its  characteristic  structure,  being  converted  into  granulati' 
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■«  fibro- cicatricial  tissue,  with  or  without  an  intervening  ulcera- 
tive stage.  True  suppuration  rarely  occurs,  although  certain 
organisms  of  low  virulence  occasionally  lead  to  its  development. 

In  chronic  Tuberculous  inflammation  the  affected  part  is  occu- 
p«l  by  pulpy  (Edematous  granulation  tissue,  scattered  through 
iWhicli  are  dehnile  tubercles,  which  may  run  together  and  lead  to 
the  formation  of  caseatiog  foci ;  these  in  turn  may  either  result  in 
suppuration  or  ulceration,  or  may  undergo  calcification,  and  their 
•(tension  be  limited  by  a  sclerosing  process  around  them.  A 
diffuse  overgrowth  forms  the  earliest  stage,  and  this  is  often 
followed  by  destruction  of  the  involved  tissues,  and  possibly  dis- 
otganizatioii  of  the  parts,  with  or  without  suppuration. 

In  chronic  Srplulitlc  inflammation  (tertiary)  the  most  marked 
feature  is  an  invasion  of  any  of  the  connective  tissues  by  a  fibro- 
ceilular  exudation  and  hyperplasia,  which  may  be  diffuse  or 
k>calized  ;  if  the  former,  general  sclerosis  of  the  part  results,  e.g., 
m  the  stouy-hard  tertiary  testicle;  in  the  latter,  a  gumma  is 
de%'elope(I,  which,  owing  to  its  want  of  blood  vessels,  usually 
undergoes  central  degeneration  and  bursts,  giving  exit  to  a 
eummy  fluid,  and  perhaps  leaving  a  leathery-looking  slough  lie- 

In  all  these  varieties  of  chronic  inflammation  a  marked  pro- 
liferation is  always  found  in  the  tunica  intima  of  the  arteries  of 
Ihe  inflamed  area,  the  result  of  an  associated  chronic  cndarteritii. 

Oonititutiottal  symptoms  are  but  little  evident,  beyond  those 
dependent  on  the  diathetic  condition  to  which  the  local  phenomena 
ore  due.  or  to  septic  changes  developed  secondarily. 

The  Traatmeat  of  chronic  inflammation  is  usually  more  pro- 
longed and  difficult  thaji  that  of  acute  cases,  because  of  the  con- 
eiitutinnal  dyscrasia  which  exists  so  frequently  behind  it. 

I.  The  cauic  must  be  rtmoved  whenever  possible.  Dead  or  diseased 
xme  must  be  removed,  and  tuberculous  material  got  rid  of,  by 
Ibe  knife  or  sharp  spoon,  whilst  it  is  often  desirable  to  supplement 
this  by  subsequently  swabbing  the  parts  over  with  liquefied  car- 
bolic acid.  A  chronic  abscess  increases  the  action  of  the  original 
{rritant  through  the  tension  engendered  by  its  presence,  and  hence 
it  should  be  dealt  with  as  early  as  possible  (p.  54). 

I.  Kup  tlu  pari  at  rtst-     This  is  just  as  much  an  essential  as  in 

'.  treatment  of  acute  inflammation,  joints  should  be  immo- 
Inlized  ;  Ibe  spine  must  have  the  weight  taken  from  it  by  suitable 
l^plinnces,  or,  Itetter  still,  by  maintaining  the  recumbent  position  ; 
secretory  glands  are  not  actively  exercised,  and  the  organs  of 
■ense  arc  protected  from  irritation. 

3.  Coutiitr  irritation  is  one  of  the  most  useful  forms  of  treatment 
for  chronic  inflammatory  conditions.  It  is  applied  in  many 
dilTeicnt  ways,  according  to  the  character  of  the  disease  and  the 

I  pan  involved.     Thus, /mV(ioh  with  the  hand,  or  with  stimulating 
embrocations,  produces  a  bypertemic  condition  of  the  skin,  and 
I  hxail  activitr  in  the  nuperfidal  parts  which  may  react 
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beneficially  on  deeper  structures.  Scoffs  dressing  may  be  similarly 
employed  ;  it  consists  in  wrapping  up  the  part  (e.g.,  a  joint)  in 
strips  of  lint  covered  with  ung.  hydrarg.  co.  (containing  over 
lo  per  cent,  of  camphor),  and  then  encircling  it  firmly  with  soap 
plaster,  spread  preferably  on  chamois  leather.  Iodine  paint  is 
another  useful  application,  whilst  blisters  are  most  valuable  in 
suitable  cases.  The  tnoxa,  a  wound  produced  by  burning  a 
spirituous  solution  of  saltpetre  on  the  skin  ;  the  issue,  the  mainte- 
nance of  a  raw  surface,  however  produced,  by  the  constant  presence 
of  some  irritant,  such  as  the  insertion  of  a  bead,  or  the  use  of 
savin  ointment  as  a  dressing ;  and  the  seton,  a  double  thread 
knotted  at  each  end,  passed  for  some  distance  under  the  skin,  and 
drawn  from  end  to  end  daily — all  these  are  but  little  used  now, 
although  they  might  be  occasionally  employed*with  advantage. 
The  actual  cautery  is  the  most  severe  form  of  counter-irritant,  and 
is  especially  useful  in  some  varieties  of  chronic  inflammation  of 
bones  and  joints. 

4.  Pressure  is  a  most  important  element  in  the  treatment  of 
chronic  inflammatory  disorders,  and  probably  acts  by  artificially 
bracing  up  vessels  which  have  become  relaxed  and  atonic  from 
the  prolonged  distension  to  which  they  have  been  subjected.  It 
also  favours  the  absorption  of  inflammatory  exudations.  Firm 
bandaging,  and  especially  the  use  of  an  elastic  support,  are  the 
most  satisfactory  methods  of  application . 

5.  A  most  valuable  means  of  treating  chronic  inflammations, 
and  indeed  many  other  affections,  consists  in  Massage.  It  is 
impossible  in  a  text-book  of  this  size  to  give  a  full  account  of  the 
methods  employed,  but  we  may  state  that  the  chief  of  them  are 
known  as  effleurage,  petrissage,  and  tapotement.  Effleurage  con- 
sists in  plain  up  and  down  rubbing  of  the  limb  with  the  flat  of 
the  hand,  the  up  stroke  being  always  firmer  than  the  down,  so  as 
to  assist  in  the  return  of  the  blood  and  lymph  from  the  part.  In 
this  way  the  circulation  is  quickened,  and  the  vital  activities  of 
the  tissues  are  increased.  The  skin  should  be  lubricated  with  oil, 
vaseline,  or  some  stimulating  embrocation,  and  the  rubbing,  at  first 
light,  so  as  only  to  affect  the  skin  and  subcutaneous  tissues,  should 
gradually  become  firmer  so  as  to  influence  the  deep  structures. 
Petrissage  consists  in  kneading  the  muscles  or  other  tissues  between 
the  finger-tips  and  the  palm  of  the  hand  ;  this  necessarily  should 
be  done  across  the  muscle  fibres,  working  from  below  upwards, 
and  is  especially  valuable  in  hastening  the  absorption  of  exuda- 
tions. In  Tapotefnent  a  series  of  blows  perpendicular  to  the  surface 
is  rapidly  delivered  by  the  ulnar  side  of  the  open  or  clenched  hand ; 
the  circulation  in  the  parts  thus  struck  is  much  quickened,  and 
when  skilfully  done  no  pain  should  be  caused. 

6.  General  or  constitutional  treatment  must  be  adopted  lo  meet 
the  specific  diatheses  which  are  commonly  associated  witVv  c\\tomc 
inflammation,  e.g.,  mercury  or  iodide  of  potash  in  syphi^^"^* 


CHAPTER    HI. 

BUFFITBATION  AND  ASSOESS. 

VVhek  th«  inflammatory  process  results  from  the  action  of  certain 
micro-organisms,  known  as  pyogenic,  liquefaction  of  the  inflamed 
tissue  and  of  the  exudation  follows,  the  liquefied  maCerlal  being 
known  as  pus,  and  the  process  wiiich  leads  to  its  formation  as 
tupfKtatitm.  Any  localized  collection  of  pus  is  known  as  an 
ahCuis,  and  of  such  two  chief  varieties  are  described — the  acute 
and  the  chronic.  Sometimes  the  pyogenic  infection  involves  the 
cellular  tissue  to  a  considerable  extent,  and  the  pus  is  widely 
ditTused  through  the  substance  of  the  limb  or  part;  such  a  con- 
dition is  usually  known  as  ctUulilis  (p.  90), 

Acute  Abscesa. 

Stioiogy. — -\  large  amount  of  experimenlal  work  has  been 
undertaken  to  ascertain  the  relations  of  bacteria  to  acute  sup- 
puration, and  from  the  mass  of  evidence— mainly  concordant, 
trtit  occasionally  conflicting — the  following  conclusions  may  be 

{a)  That  bacttria  are  praeat  in  all  ochU  ahscesMs,  either  in  the  pus, 
or  tn  the  abscess  wall,  or  in  both.  Ogston  of  Aberdeen  was  the 
first  lo  proclaim  this  fact,  and  it  is  now  generally  accepted.  In 
Kme  chronic  abscesses,  notably  in  the  liver,  the  pus  is  occasionally 
found  to  be  sterile  ;  this  is  probably  due  partly  to  the  organisms 
luving  died,  owing  to  their  low  vitality,  and  partly  to  the  activity 
of  the  surrounding  tissues,  which  has  led  to  the  encapsulation  of 
the  focus. 

(fc)  That  such  bacteria  can  reach  the  inflamed  area  either  from 
mtJumI  tk»  My  or  from  mtkin.  The  former  method  is  the  more 
comrooo,  and  is  illustrated  by  the  observations  of  Garr£  and 
Bockhardt,  who  rubbed  cultures  of  Staphylococcus  pyogenes  aureus 
into  the  sJtin  of  their  arms,  and  produced  acute  suppuration 
oHnmeDcing  in  superficial  pustules,  and  finishing  as  boils  or 
carbunrJes.  Suppuration  in  wounds  is  most  commonly  due  to 
inlcctioo  from  witliout.  but  there  can  be  no  question  that  auto- 
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infection  occurs,  by  means  of  which  an  abscess  can  be  produced  by 
infection  from  within  the  body.  This  can  only  happen  when  the 
vitality  of  the  patient  is  considerably  depressed,  and  some  local 
condition  exists  favourable  to  bacterial  development.  Thus,  given 
a  blood-clot  or  inflammatory  serous  exudation  in  an  unhealthy  indi- 
vidual, whose  germicidal  power  is  low,  suppuration  can  ensue  from 
auto-infection,  the  organisms  being  carried  by  the  blood  to  the 
affected  area  ;  an  abscess  thus  produced  is  termed  an  idiopathic 
infective  abscess.  Occasionally  the  microbes  are  carried  either 
en  masse  (zoogloea  condition),  or  in  the  substance  of  a  small  portion 
of  blood-clot,  as  an  embolus,  from  one  part  of  the  body  where  an 
infected  wound  or  injury  exists  to  some  other  part,  thus  originating 
an  embolic  infective  abscess,  Pyaemic  abscesses  are  of  this  type,  and 
similar  results  occur  after  gonorrhoea,  and  after  typhoid  and  other 
fevers. 

{c)  That  ordinary  irritating  chemical  products  or  sterilized  foreign 
bodies  {e,g,f  silver- wire  or  glass  splinters)  do  not  produce  suppuration, 
except  in  the  rarest  of  cases,  by  auto- infect  ion.  Thus,  a  ragged 
splinter  of  glass,  an  inch  and  a  quarter  long,  and  an  inch  and  a 
half  wide,  the  result  of  the  bursting  of  a  soda-water  bottle,  was  cut 
out  of  the  neck  of  a  hotel  porter  ten  months  after  it  had  entered  ; 
it  had  caused  no  suppuration.  Experiments,  moreover,  have  been 
made  with  sterilized  croton-oil  and  other  irritants,  in  which  the 
substance  securely  sealed  up  in  a  thin  glass  capsule  is  implanted 
amongst  the  spinal  muscles  of  an  animal,  and  after  a  delay  to 
allow  the  thorough  healing  of  the  wound  is  set  free  by  a  blow. 
A  collection  of  putty-like  fibrinous  material  is  found  at  the  site  of 
operation,  and  much  discussion  has  arisen  as  to  whether  or  not 
this  is  to  be  looked  on  as  true  pus.  On  the  other  hand,  injections 
of  metallic  mercury,  or  of  the  ptomaines  produced  by  bacteria 
{e,g.,  cadaverin,  putrescin,  etc.)  certainly  result  in  suppuration. 

In  conclusion,  therefore,  although  we  have  to  admit  that 
suppuration  may  be  experimentally  induced  in  animals  in  the 
absence  of  micro-organisms,  in  man  for  all  ordiftary  cofulitions  sup- 
puration does  not  occur  apart  from  the  presence  and  vital  activity  of  specific 
bacteria. 

The  causes  of  an  acute  abscess  may  for  practical  purposes  be 
grouped  under  the  three  following  headings:  (i)  The  individual 
affected  is  possibly  in  a  depressed  and  unhealthy  state,  and  the 
germicidal  properties  of  his  tissues  may  be  defective.  (2)  A  local 
nidus  must  exist,  which  is  in  a  condition  of  lowered  vitality, 
from  injury,  cold  or  otherwise;  and  (3)  this  spot  must  become 
infected  with  pyogenic  organisms  brought  to  it  either  from  within 
or  without  the  body. 

Bacteriology. — As  already  stated,  the  pus  of  all  acute  abscesses  contains 
living  organisms,  the  nature  of  which,  however,  varies  with  circumstances. 
When  suppuration  occurs  in  wounds  in  which  there  is  but  little  putrescible 
material,  or  arises  idiopathically,  it  almost  always  result?  from  direct  iq- 
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leclion  with  one  or  more  of  the  pus-prod ocing  pathogenic  bacteria.  In  maoj 
to-called  septic  wounds,  however,  non-pathogenic  bacteria  are  also  present. 
leading  to  putre^tion  of  the  discharge.  The  moat  important  PjoBrale 
Orjaaiama  are  as  follows ; 

1.  Stafhyleaxcia  fyogma  aurius  is  that  commonly  found  in  all  foci  of 
localized  suppuration  (Fig.  i).  It  can  readily  be  cultivated  on  nutrient 
eelatine,  agar-agar,  or  blood  semm.  On  plate  cultures  it  forms  in  two  days 
l^ldeD-yellow  colonies,  as  also  iu  tube  preparBtions.  It  is  very  resistant  to 
cbemical  and  thermal  reagents,  requiring  several  minutes'  boiling  to  ensure 
iK  deslruccioD.  It  produces  no  gas  and  no  stinking  odour  in  i'.s  growth,  and 
is  capable  both  of  peptonizing  albumen  and  of  liquefying  gelatine.  It  is  a 
^□Itatii-e  anaerobe  (p.   4  ). 

2.  Slafiyiocoatii  pyogiiui  albiis. 
].  SlApkylocctais  fyogfnncitrius. 

These  two  forms  are  m^nly  distinguished  from  the  former  by  the  colour  □( 
tbe  co1oaie$  formed  in  their  growth :  all  their  other  properties  are  the  same 
eicept  that  perhaps  the  cttritis  is  a  little  slower  in  reoderin);  gelntine  fluid- 


Stkkptococci  ih  Pes.   (Rb- 
Cdooksbank's  ■  Text- 
Bactbriolocy.') 

whilst  the  tlbas  is  apparently  not  so  virulent.  The  latter  organism  is  ver; 
similar  to.  if  not  identical  with,  tbe  Staph,  tfidermidis  albus,  which  is  widely 
scattered  over  (be  skin,  and  is  usually  found  in  the  small  abscesses  developing 
in  connection  with  tense  stitches. 

The  staphylococci  are  mainly  associated  with  tbe  formation  of  localized 
abscesses.  Thus,  if  a  culture  is  rubbed  into  the  skin  of  tbe  forearm,  a  plentifal 
crop  of  boils,  or  perhaps  a  carbuncle,  will  i«sult :  if  injected  beneath  the  skio. 
a  subcnIaneouB  abscess  may  be  formed,  or  even  a  typical  carbuncle,  if  a 
sufficient  number  has  been  introduced,  and  if  they  ext  unfillered  so  as  to 
retain  their  toiins  :  if  the  peritoneal  cavity  is  infected,  suppurative  peritonilia 
follows,  provided  that  a  sufficient  quantity  of  the  organisms  is  present :  if  a 
]oinl.  suppurative  arthritis.  When  injected  into  the  blood-stream,  there  i* 
but  little  effect  if  only  a  few  are  introduced ;  bnt  when  many,  multiple 
abscesses  in  any  and  every  part  of  the  body  may  occur,  as  in  pyemia,  or  more 
frequently  true  septicemia  :  if.  soon  after  the  injection  of  an  amount  not  large 
enough  to  produce  general  infection,  a  bone  or  joint  is  injured,  acute  infective 
oaieomi-elilia  or  arthritis  will  follow;  whilst  if  the  cardiac  valves  are  arti- 
6ciall7  4^maged.  a  typical  ulcerative  endocarditis  ensues.  All  these  con- 
dilions  can  te  produced  artificially  in  animals,  and.  from  the  similarity  of  the 
■j'mpicms  and  the  microacopical  appearance  of  the  parti,  we  conclude  that 
wniuur  aJSeciion*  in  man  are  dtte  to  exactly  (be  same  causes,  except  that  the 
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infection  is  not  artificial,  but  comes 
injury,  or  [rom  Ihe  blood-stream, 

4.  SIriptococcus  fyogenis  (Fig.  'I )  is  ao  organism  of  gFBat  importance  in  palh- 
□logy,  and  it  is  Ihe  main  exciting  cause  of  many  inflammatory  conditions.  Il 
IE  probable  that  there  are  several  distinct  species  included  under  this  title — 
inaeed,  it  is  claimed  that  six  different  forms  have  been  isolated ;  further 
researches  are,  however,  needed  to  make  certain  of  this  fact.  It  can  be  readily  j 
cultivated  on  most  nutrient  media,  but  grows  slowly  at  the  ordinary  tempers  I 
ture  of  the  air.  and  not  very  rapidly  even  at  blood  heat.  It  does  not  liquefy 
gelatine  nor  produce  any  colouriDg  reagent,  and  does  not  form  any  proteolytic 
terment.  It  occun  in  chains  of  varying  length,  which  may  occaaionally 
bifurcate. 

The  Strtplococcvi  fyogmts  is  mainly  associated  with  spreading  inflammatioii* 
of  the  cellulitic  type,  whilst  it  is  a  common  cause  of  pyicmia.  and  even  of  acute 
septicaemia.  It  has  also  been  found  in  many  acute  localized  abscesses,  in 
empyema,  and  in  same  forms  of  suppurative  arthritis.  It  is  probable  that  Ibe 
streptococcus  of  erysipelas  should  be  included  in  this  i^up. 

5.  The  Bacillus  call  lomnHmi  is  an  organism  to  which  much  atlenlion  hu 
been  directed  of  recent  years.  It  is  identical  with  the  microbes  formerly 
known  as  the  Bac  pyog-  ftrlidus  and  the  Bac.  lachs  acrognus.  It  exists  normally 
in  the  intestinal  canal,  extending  from  moutb  to  anus,  but  most  frequently  I 
in  Ihe  duodenum  and  colon,  and  probably  plays  a  coiuiderable  part  in  tm  I 
normal  process  of  disintegration  01  food-stuffs.  So  long  as  it  remains  within 
the  bow«l,  it  is  perfectly  innocent :  but  as  soon  as  it  is  able  to  pass  into  or 
through  the  intestinal  wall,  as  a  result  of  any  loss  or  diminution  in  its  vitality 
or  abrasion  of  its  surface,  it  is  liable  to  become  intensely  virulent,  producing 
•uppurative  inflammation  of  the  most  acute  type,  or  even  necrosis.     Hence  il 

is  the  most  common  cause  of  acute  suppurative  peritonitis  in  all  cases  where 
the  infection  arises  from  wilbin  tbe  bowel,  whilst  it  is  mainly  responsible  for 
the  formation  of  abscesses  in  the  neighbourhood  of  the  tube,  as  in  appendi- 
citis, acute  ischio-reclal  suppuration,  etc.  One  of  its  most  characteristic 
lieatures  is  that — even  when  cultivated  in  a  test-tube— it  produces  a  most 
offensive  and  penetraliog  odour,  somewhat  similar  to  that  of  decomposing 
Ixces:  such  is  also  noticed  in  the  pus  produced  by  the  organism.  It  is  aho 
Ihe  most  constant  organism  found  in  the  bladder  in  cases  of  cystitis,  but  has  I 
no  power  of  rendering  the  urine  alkaline.  I 

6.  The  BacillHS  pyocyaneui  is  occasionally  c\ 
what  is  described  as  blue  or  green  pus,  it 
except  that  in  a  few  cases  il  has  been  known  tc 

7.  The /'nfiijiiiifoi-fiu  and  BaciUns  lypliosia  mi 
after  pneumonia  and  typhoid  fever  respectively,  but  they  a 
virulent,  and  the  abscesses  are  usually  of  a  subacute  type. 

8.  The  Gonoiocciii  must  also  be  included  in  this  category. 

Pathological  Anatomy  of  an  Abscess.— The  phenomena  assod*'] 
ated  with  the  foniialion  of  an  acute  ahscess  are  merely  a  further  J 
stage  of  those  detailed  previously  as  characteristic  of  inflamina>T 
tioD.  The  vessels  of  the  affected  area  become  distended,  and  thsa 
various  elements  of  Ihe  blood  pass  through  the  walls.  As  tbBfl 
organisms  develop,  the  vascular  phenomena  of  retardation  andu 
stasis  followed  by  thrombosis  occur  successively,  whilst  the  exuda-i 
tion  of  cells  becomes  so  great  that  the  original  tissue  of  the  p  ' 
disappears,  after  passing  through  a  stage  of  coagulatlon-n 
(Plate  II.,  Fig.  1).  This  removal  of  the  infiltrated  tissues,  thoueh 
due  in  part  to  the  defective  blood-supply  resulting  from  the 
pressure  of  the  exudation  and  the  vascular  thrombosis,  is  li 


let  with  in  wounds,  producing  1 
s  of  tittle  clinical  importance, 
give  rise  to  general  infection. 
,y  also  give  rise  to  suppumlioo 
'    ■  ■'  ■  specially 


e  part  I 


i  largely  I 


used  by  their  liqucfacticn  owing  to  the  peptonizing  power  of 
tne  bacteria  present.  In  streptococcaJ  infections  where  a  proteo- 
lytic ferment  is  absent,  the  solution  of  the  tissues  is  probably 
brought  about  by  the  direct  action  of  the  many  phagocytes 
present  in  the  effusion,  a  process  favoured  by  the  damaged  and 
degenerative  condition  of  the  cells  of  the  part ;  this  absence  of  a 
ferment  may  explain  why  the  onset  of  suppuration  is  sometimes 
slow.  The  intlanied  focus,  therefore,  consists  merely  of  an  irregularly 
shaped  mass  of  round  cells,  the  central  portion  of  which  liquefies 
and  breaks  down  into  pus.  When  once  this  has  commenced  to 
form,  it  depends  entirely  upon  the  character  of  the  irritant,  and  the 
nature  and  behaviour  of  the  surrounding  tissues,  as  to  what  will 
subsequently  supervene ;  but  there  is  usually  a  tendency  for  the 
pus  to  increase  steadily  in  amount.  It  may  then  find  its  way  to 
the  &uriace  and  point ;  it  may  burrow  along  fascial  or  muscular 
planes  ;  or  it  may,  somewhat  less  frequently,  become  circum- 
scribed, and  more  or  less  chronic.  As  soon  as  the  acule  or 
extending  process  comes  to  an  end,  repair  begins  to  manifest 
il^lf  in  the  vascularization  of  the  embryonic  tissue,  and  its  trans- 
formation into  granulation  tissue.  Should  the  abscess  point,  the 
normal  (issues  m  the  line  It  travels  along  are  in  their  turn  trans- 
formed into  embryonic  tissue,  which  becomes  liquefied  as  soon 
as  it  is  formed,  whilst  granulations  spring  up  from  the  floor  and 
ades  of  the  cavity,  endeavouring,  as  it  were,  to  obliterate  the  track 
the  abscess  has  followed.  Thus,  a  definite  distinction  must  be 
drawn  between  the  structure  of  its  wall  in  the  early  and  late 
stages,  which,  however,  we  often  see  coexisting  in  the  same 
abscess.  In  the  former  or  Marly  stage  of  tissue  destruction  (Plate  II., 
Fig.  I ),  the  following  zones  are  met  with  in  passing  from  the  centre 
to  the  periphery  :  (i)  The  central  collection  of  pus  ;  (aj  a  layer  of 
Itfealdiig-down  embryonic  tissue  infiltrated  with  baciena ;  (3)  em- 
bryonic tissue  showing  a  trace  of  the  original  structure  of  the  part 
in  a  slate  of  coagulation -necrosis,  with  the  vessels  thrombosed  and 
many  bacteria  present ;  {4)  tissue  of  the  part  infiltrated  wth  leuco- 
cjles  and  organisms,  and  with  the  blood-stream  either  stopped 
completely  or  retarded  ;  (5)  hypera;mic  and  slightly  infiltrated 
tissue  of  the  part,  gradually  shelving  off  into  normal  tissue.  It 
must  be  clearly  remembered,  however,  that  the  inflammatory 
focus  is  at  first  diffuse,  and  that  the  zones  indicated  here  are 
quite  artificial.  The  early  abscess  cavity  is  extremely  irregular  in 
outline,  and  the  lining  wall  very  variable  in  character,  one  part 
being  possibly  thitjk.  and  another  quite  thin  and  yielding  readily 
I  to  the  extension  of  the  proces.  In  the  later  stages  (Plate  II., 
'  Fig.  3),  where  the  inflammation  is  not  spreading,  the  structure 
of  the  abscess  may  be  thus  described:  (1)  The  central  focus  of 
pus ;  (2)  a  layer  of  granulation  tissue  to  a  large  extent  free  from 
bacteria:  (3)  a  layw  of  fibro-cicatricial  tissue  gradually  merging 
into  (4)  the  normal  tissue,  somewhat  infiltrated  and  hyperiemic. 
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The  Olinical  Signs  and  Symptoms  of  an  acute  subcutaneous 
abscess  may  be  arranged  under  three  headings  : 

1.  The  local  signs  consist  of  a  patch  of  inflamed  tissue,  indicated 
by  heat,  pain,  redness  and  swelling,  which  latter  is  at  first  hard 
and  brawny,  but  when  pus  forms  the  centre  becomes  soft,  elastic, 
and  fluctuating,  whilst  superficial  oedema  is  more  marked,  and 
the  pain  throbbing  in  character.  Naturally,  the  amount  of  this 
pain  depends  entirely  upon  the  density  of  the  tissue  aff"ected  and 
the  supply  of  sensory  nerves  to  the  part,  suppuration  beneath  a 
resisting  membrane,  such  as  the  palmar  fascia,  being  always 
intensely  painful.  If  left  to  itself,  an  abscess  sooner  or  later 
points  and  bursts.  As  it  increases  in  size,  it  exerts  pressure  in 
all  directions,  and  naturally  seeks  to  find  an  exit  in  the  line  of 
least  resistance,  and  so  may  either  find  its  way  to  the  surface,  or 
may  burrow  along  muscular  and  fascial  planes,  or  into  adjacent 
cavities.  This  is  not  merely  a  mechanical,  but  also  a  vital  process, 
as  already  described.  The  actual  bursting  of  an  abscess  is  often 
due  to  some  injury — it  may  be  a  slight  one — but  is  usually  pre- 
ceded by  ulceration  of  the  integument,  or  perhaps,  if  the  abscess 
is  a  large  one,  by  necrosis. 

2.  Pressure  effects  are  mainly  due  to  the  mechanical  influence  of 
the  swelling  upon  surrounding  structures.  The  most  evident  are 
those  due  to  the  irritation  of  nerves,  as  a  result  of  which  neuralgic 
pain  may  be  present,  or  the  patient  may  refer  the  pain  to  s6me 
distant  unaffected  region.  In  some  cases,  where  bloodvessels  are 
involved,  the  tissue  around  them  disappears,  and  they  are  left  in 
the  abscess  cavity  as  bands,  surrounded  by  granulation  tissue. 
Thrombosis  and  the  subsequent  obliteration  of  the  vessel  may 
result,  or  occasionally  ulceration  and  haemorrhage  (ulcerative 
periarteritis),  preceded  perhaps  by  an  aneurismal  dilatation  of 
the  vessel,  owing  to  its  loss  of  external  support.  Such  effects  are 
more  common  in  chronic  than  in  acute  abscesses. 

3.  The  general  effects  of  the  formation  of  an  acute  abscess  are 
those  of  increased  fever,  sometimes  amounting  to  a  rigor,  and 
leucocytosis.  A  rigor  consists  of  a  definite  series  of  phenomena, 
the  result  of  some  stimulating  influence  reaching  the  thermogenic 
centres  of  the  medulla,  and  determining  a  sudden  increase  of 
activity.  It  is  very  similar  in  nature  to  an  attack  of  ague,  being 
ushered  in  by  a  feeling  of  intense  cold  and  discomfort ;  the  features 
are  pinched,  and  the  teeth  chatter.  The  skin,  however,  feels  dry 
and  hot,  and  the  temperature  of  the  body  rapidly  rises.  The 
sensation  of  cold  is  partly  due  to  the  contact  of  air  at  a  main- 
tained normal  temperature  with  the  hot,  dry,  unperspiring  skin, 
and  also  possibly  to  the  condition  of  superficial  anaemia  which 
is  present.  After  this  stage  has  lasted  a  variable  period,  the 
patient  gradually  begins  to  feel  warmer,  the  face  becoming 
flushed,  the  thermometer  ceasing  to  rise,  and  the  skin  com- 
mencing to  act.     Finally  there   is  a  rapid   fall  of  temperature 


acconipaDied  by  profuse  perspiration,  which  leaves  the  paCieni 
more  or  less  exhausted. 

Lfucotyioiis  is  the  term  employed  to  indicate  an  increase  in  the 
number  of  white  corpuscles  in  the  blood.  Normally  about  8,000 
leucocytes  are  found  in  each  c.mm.,  although  the  number  is  some- 
what increased  immediately  after  meals.  When  suppuration  is 
occurring,  the  proportion  may  be  enormously  increased,  even  up 
to  100,000  per  c.mm.  It  is  best  seen  in  cases  of  severe  infection, 
well  resisted,  and  is  not  a  very  obvious  feature  when  the  infec- 
tion is  so  acute  as  to  brealc  down  all  resistance,  or  so  slight  as  to 
cause  little  conslitutional  disturbance.  A  blood-count  may  be 
advisably  undertaken  in  some  cases  of  doubtful  diagnosis, 

Ptte  and  its  Coiutitneiita. — Normal,  or  as  it  was  formerly  called 
healthy,  or  laudable  pus  is  a  thick,  creamy  fluid,  having  a  specific 
gravity  of  about  1030,  an  alkaline  reaction,  no  smell  (unless  putre- 
f>-ing  or  under  special  circumstances),  and  containing  85  to  90  per 
cent,  of  water.  If  allowed  to  settle,  it  separates  into  two  layers, 
the  upper  or  fluid  part,  liquor  piiris,  consisting  of  liquefied  tissue 
and  serum,  and  containing  about  6*7  per  cent,  of  proteid  material 
{,i.t.,  rather  less  than  In  normal  blood  serum) ;  whilst  the  lower 
layer  includes  the  solid  elements  present,  viz.,  dead  and  living 
pus  corpuscles,  fatty  and  granular  debris,  perhaps  micro-organisms, 
and  possibly  a  few  red  blood  cells.  All  the  pus  cells  look  alike 
when  examined  under  the  microscope  on  a  cold  slide  ;  but  if 
placed  on  a  warm  slide,  a  difference  is  soon  noticed.  Dead  pus 
cells  are  rounded  in  outline,  about  ^j'oo  inch  in  diameter,  coarsely 
|.  giaoular  in  texture,  and  show  two  or  three  nuclei,  which  become 
more  evident  on  the  addition  of  dilute  acetic  acid.  The  living 
pus  corpuscles  are  fewer  in  number,  and,  though  spherical  at 
Crst.  soon  manifest  amteboid  movements;  their  protoplasm  is 
finely  granular,  and  the  single  nucleus  is  not  readily  observed ; 
the  proliferation  of  the  nucleus  is  always  an  evidence  of  degenera- 
tion and  approaching  death.  It  must  be  clearly  understood  that 
both  the  living  and  dead  cells  are  derived  from  the  same  sources, 
viz.,  principally  from  the  extravasated  leucocytes,  but  also  possibly 
from  proliferation  of  the  fixed  connective- tissue  corpuscles  of  the 
part. 

Ai  ilmiljr  Etaled.  the  pus  m  an  acuie  abscess  cooiains  bacieno,  winch  are 
baM  ilmion9U«ted  in  the  followiog  way  :  A  drop  ol  pus  is  placed  between 
too  eovcr-clipi.  which  are  each  evenly  coated  by  a  thin  layer  of  the  fluid  by 
kUding  one  over  the  other.  These  are  dried  by  passing  them  through  the 
biM  of  a  ipint-Ump,  only  sufficient  heat  t>eing  employed  to  set  the  albumen 
•ritbovi  deMtoyltig  the  corpuscles.  A  drop  al  methyl-violet  solution  is  now 
plaoed  over  the  piu  6lro,  and  allowed  to  remain  for  about  a  minute,  being 
dm  «m1m<I  Away  by  a  stream  o(  distilled  water     The  slip  should  be  again 

Ldriad  tlowly.  and  mounted  in  Canada  balsam.   The  cocci  will  be  found  stained 
deeply,  wlubl  albuminous  and  bxiy  granules  are  not  coloured  at  all.  or  bui 
oli^liy  (Rg»  4  and  j). 
When  pus  is  mixed  with  blood,  it  is  termed  sanions  (short  fo[ 
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sangnmeonB) ;  when  thin  and  acrid,  it  is  ichorous ;  curdy,  when 
mixed  with  curdy  shreds,  as  is  more  usually  seen  in  chronic 
suppuration  of  a  tuberculous  nature ;  muco-ptiB,  when  mixed  with 
mucous,  arising  from  inflammatory  conditions  of  mucous  mem- 
branes. The  occurrence  of  stinkiiig  pus  apart  from  putrefaction 
has  been  already  explained  as  generally  due  to  the  activity  of  the 
Bacillus  colt  communis. 

Occasionally  an  abscess  is  found  to  contain  not  only  pus,  but 
also  gas.  This  may  be  due  to  the  existence  of  a  direct  com- 
munication with  some  hollow  viscus — e.g.,  the  stomach  or  intestine 
— and  hence  is  met  with  in  subphrenic  abscess  and  in  some  of 
the  many  types  of  abscess  associated  with  appendicitis ;  but  it  is 
sometimes  the  result  of  infection  with  a  gas-producing  organism — 
e,g.f  the  Bacillus  arogenes  capsulatus  or  Bacillus  adematis  maligni. 
This  latter  type  is  rare  apart  from  spreading  gangrene ;  but  we 
recently  opened  a  perineal  abscess  in  a  diabetic  patient  from  out  of 
which  the  gas  literally  whistled,  whilst  in  a  few  days  emphysema 
had  spread  over  the  whole  trunk,  in  spite  of  incisions  to  limit  its 
progress.  Very  extensive  sloughing  followed,  and  the  patient 
died.     The  Bacillus  ctdematis  maligni -vios  isolated  in  this  case. 

The  Diagnosis  of  an  acute  superficial  abscess  usually  presents 
no  difficulties,  the  sense  of  fluctuation  supervening  in  the  midst 
of  an  area  previously  inflamed  and  brawny  being  quite  charac- 
teristic ;  sometimes,  however,  all  that  can  be  detected  is  a  feeling 
of  elastic  resistance  in  the  centre  of  the  hyperaemic  indurated 
focus,  but  this,  to  the  practised  finger,  is  quite  as  conclusive  of 
the  presence  of  fluid  as  fluctuation.  When  the  pus  is  placed 
deeply  under  muscular  and  fascial  planes,  very  careful  examina- 
tion may  be  needed  in  order  to  determine  its  presence;  the 
surgeon  must  not  be  misled  by  the  sense  of  fluctuation  obtained 
across  the  fibres  of  a  muscle ;  none  is  noticed,  however,  by  pal- 
pating along  the  course  of  its  fibres. 

Treatment  of  Acute  Abscess. — When  an  inflamed  area  is 
threatening  to  suppurate,  the  formation  of  pus  can  be  but  rarely 
prevented.  In  the  early  stages,  elevation  and  rest  of  the  part, 
together  with  the  application  of  cold  and  evaporating  lotions, 
may  sometimes  succeed  in  accomplishing  this,  together  with  the 
administration  of  quinine  and  iron.  The  hypodermic  injection 
of  powerful  antiseptics — e.g.y  pure  carbolic  acid — has  also  been 
employed  to  destroy  the  pyogenic  organisms  in  sitUy  whilst  in 
some  cases  (e.g.,  in  acute  periostitis)  a  free  incision  through 
the  inflamed  tissues  is  permissible. 

In  a  few  regions  of^  the  body,  pus  may  be  absorbed  after  it; 
formation,  but  only  when  situated  in  a  cavity  of  highly-absorbin/ 
powers,  such  as  the  anterior  chamber  of  the  eye  (hypopyon),  o 
perhaps  some  of  the  serous  cavities,  e.g.,  the  peritoneal.  In  th 
former  the  process  of  absorption  may  certainly  be  observed  unde 
the  influence  of  local  and  general  treatment. 
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As  a  rule,  however,  one  encourages  suppuration  by  applying 
lumentations  or  poultices  to  the  part,  and  then  as  soon  as  pus  is 
evident,  an  incision  is  made  to  evtuuaU  the  abscess  cavity.  The 
opening  must  be  large  enough  to  prevent  re-accumu!ation  ;  it 
snould  be  placed  at  a  spot  suitable  for  drainage,  but  as  far 
as  possible  from  sources  of  septic  contamination,  and  in  such 
a  direction  that  movements  of  the  part  do  not  close  it.  In 
dealing  with  deep  abscesses  in  dangerous  regions,  HUlvn's  method 
may  be  advantageously  employed.  Il  consists  in  merely  dividing 
the  sidn  and  superficial  structures,  and  then  thrusting  a  director 
into  the  abscess  cavity ;  a  pair  of  sinus  or  dressing  forceps  is  now 
passed  along  the  groove,  and  on  forcibly  separating  the  blades  a 
sufficient  opening  is  made  to  insert  the  finger,  and  subsequently 
a  drainage-tube. 

Methodi  of  Opening  Vkrfoui  AbccesiM. — AriUary  Absttu.—Cnl  in  the 
median  line  of  tlw  aiilla  lowatds  ihe  chest  from  above  downwards,  and  use 
Hilloo't  method.  tbu«  escaping  the  three  main  sources  of  danger,  vii  ,  the 
uilUiy  vessels  atxjve,  the  long  thoracic  in  front,  and  ihe  subscapular  vessels 

fuCitiMj  Biho  — Make  a  vertical  incision  from  below  upwards,  the  patient 
■taadinf!  erect  against  a  wall  or  Iving  down.  When  he  sits  the  incision  gapes, 
and  so  accumulation  is  prevented. 

UtTumtmrnarj  Abictst.  —  Cut  in  a  direction  radiating  from  Ihe  nipple  lo 
prevenl  injury  lo  Ihe  galactopboroua  duels,  and  pass  a  finger  in  so  as  to  open 


nil  til  the  dilated  lobul 
notary  Absetss- 
;,  towarda  the  outer  side,  caie fully  avoiding  tlie  glandular 


Absetss.—Opea  along  the  lower  margin  of  ihe  breasl.  and,  if 
' "-    -    "■     -      -       lie,---   ■-      ■ 


n  inch  ;  draw  that  muscle  and  the  carotid  sheath  forwaids ; 
,  .  I  by  HQlon's  method,  pushing  a  director  inwards  to  the  middle  line 
iann«dtately  in  front  of  Ibe  transverse  processe< 

tuJno-ritUl  Atuai.  —  Place  Ihe  patient  lea^iing  over  the  back  of  a  chair, 
ur  in  ibe  lithioiomr  position  if  an  anxsthetic  is  employed,  and  incise  vertically 
and  very  (tecty.  as  far  from  the  anus  as  possible ;  healing  may  ensue  without 
apening  the  rectum.  In  some  cases  where  Ibe  skin  is  undermined,  a  crucial 
mcisoD  should  be  made,  the  resuhing  corners  of  skin  being  removed. 

In  opening  a  Fattnr  Abscas.  care  must  tie  taken  not  lo  wound  the  super- 
ficial palmar  arch  or  its  digital  branches.  Il  is  best  accomplished  by  entering 
Ibe  knife  linmedialely  in  a  line  with  the  centre  oif  the  metacarpal  bones,  cutting 
ft>twardi  ti>  Ihe  base  of  the  6nger :  the  upper  limit  of  this  incision  should  not 
tfafifKTesa  the  centre  of  the  palm. 

A  tfkiliiv  Bhould  be  opened  in  the  middle  line  of  ihe  finger  by  a  knife  held 
with  tiB  back  towarils  the  wrist,  and  it  often  happens  that  the  patient,  if 
cnucioni.  cnwiltingly  assists  at  his  own  operation  by  withdrawing  his  hand, 
ihin  eSeeliully  completing  the  inasion ;  care  must,  of  course,  be  taken  not 
M  let  the  knife  travel  too  far  or  too  deeply 

It  is  advisable  to  gently  squeeze  an  abscess  after  opening  it, 
especially  if  sloughs  are  present,  or  when  it  has  burrowed;  il 
Ibe  cavity  is  large,  il  should  be  explored  with  the  finger.  All  that 
is  subsequently  needed,  if  there  is  no  complication,  such  as  the 
preseoce  of  d<^  or  diseased  bone,  is  to  arrange  for  drainage,  as 
by  insantog  a  drainage-tube  or  a  slip  of  protective,  and  to  exclude 
sepcos  by  a  carefully  applied  antiseptic  dressing ;  in  other  cases 
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it  may  be  desirable  to  pack  the  cavity  with  gauze  soaked  in  an 
iodoform  emulsion  (lo  per  cent.).  There  is  often  a  considerable 
loss  of  blood  during  the  first  twenty-four  hours  from  the  yielding 
of  the  capillaries  in  the  abscess  wall,  owing  to  the  sudden  relief  of 
tension  ;  but  this  usually  ceases  of  itself,  or  yields  to  moderate 
pressure.  When  once  the  abscess  has  been  evacuated^  no  more  pus  is 
formed  if  the  cavity  is  kept  aseptic^  the  discharge  being  merely  serous, 
and  the  wound  rapidly  closing  and  healing.  Our  colleague, 
Mr.  G.  L.  Cheatle,  has  pointed  out  that,  although  no  more  pus  is 
formed,  the  cavity  and  its  lining  wall  still  contain  bacteria,  and 
perhaps  in  a  state  of  virulence,  but  they  are  evidently  unable  to 
develop  or  do  any  harm,  possibly  from  the  tissues  being  immunized 
or  protected  against  them.  Pus  which  stinks  on  its  escape  loses  all 
smell  in  a  day  or  two,  the  wound  pursuing  a  normal  course,  unless 
the  abscess  communicates  directly  with  the  bowel.  In  some  cases 
the  original  opening  at  the  spot  where  the  abscess  pointed  may  not 
give  efficient  drainage ;  a  counter -opening  should  then  be  made  by 
pushing  the  finger,  or  a  probe,  through  the  abscess  wall  amongst 
the  tissues,  making  it  protrude  beneath  the  skin  at  some  dependent 
spot,  and  cutting  down  upon  the  finger  or  probe  in  this  direction. 

Chronic  Abscess  {syn, :  Gold  or  Congestive  Abscess). 

A  chronic  abscess  may  be  defined  as  a  collection  of  pus  which 
forms  slowly  without  any  signs  of  active  inflammation.  Although 
a  few  cases  are  due  to  infection  with  pyogenic  microbes  or  to 
chronic  pyaemia,  yet  the  vast  majority  are  tuberculous  in  origin  ; 
and,  indeed,  when  a  chronic  abscess  is  spoken  of,  it  may  be  taken 
for  granted  that  it  is  tuberculous,  unless  otherwise  stated.  It 
must  be  clearly  understood  that,  although  we  speak  clinically 
of  a  chronic  tuberculous  abscess,  it  is  a  question  whether  the 
term  is  correct,  and  whether  the  fluid  contained  therein  is  pus ; 
certainly  its  method  of  origin  and  characters  are  very  diflferent 
to  those  of  an  acute  abscess.  For  the  present,  however,  it  is 
convenient  to  retain  the  terms  *  pus '  and  *  abscess  *  in  this  con- 
nection. 

Wherever  tubercle  can  be  deposited,  a  chronic  abscess  may 
form  ;  but  it  occurs  most  commonly  in  connection  with  bones, 
joints,  and  lymphatic  glands.  Into  the  details  of  these  causative 
aflfections  it  is  unnecessary  to  enter  here  ;  suffice  it  to  state  that 
the  abscess  arises  from  the  degeneration  and  liquefaction  of  a 
tuberculous  focus;  that  it  forms  a  soft  fluctuating  swelling, 
gradually  increasing  in  size,  and  possibly  by  its  pressure  effects 
becoming  painful ;  that  it  may  come  directly  to  the  surface  il 
there  is  no  dense  fascia  to  prevent  it,  but  that,  being  often  placed 
deeply,  there  is  a  great  tendency  to  burrow  along  fascial  planes, 
and  hence  to  become  superficial  at  a  spot  far  removed  from  its 
original  source.  Thus,  an  abscess  arising  in  connection  with 
tuberculous  disease  of  the  dorsi-lumbar  region  of  the  spine  may 
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travel  in  many  directions:  it  may  pass  backwards,  and  be  opened 
at  the  side  of  the  spine  as  a  lumbar  abscess  ;  it  may  infilirate  the 
supefficial  fibres  of  the  psoas  muscle,  and  travel  down  the  sheath 
lo  the  groin,  pointing  either  above  or  below  Poupart's  ligament 
(I^'fi-  5) :  o'  ''  '"3iy  l^id  its  way  into  the  pelvis  and  escape  by  the 
side  of  the  rectum.  The  far-reaching  extent  of  these  abscesses, 
the  impossibility  of  dealing  adequately  with  the  lining  membrane, 
together  with  the  infective  nature  of  the  disease  and  the  often 
inaccessible  position  of  the  original  focus  of  the  mischief,  render 
them  most  diflicult  to  treat,  and  fully  account  for  the  dread  of 
opening  them  esperienced  by  surgeons  in  pre -antiseptic  days; 
for  should  the  cavity  of  the  abscess  once  become  septic,  there  is 
but  little  hope  of  again  purifying  it,  and  the  result  is  an  increased 
discbarge  of  pus,  absorption  of  the  chemical  products  of  putrefac- 
tion, aggravation  of  the  original  disease,  and  only  loo  freijuenlly 
death  from  exhaustion  or  blood-poisoning. 

The  pus  contained  in  a  chronic  abscess  may  be  of  the  ordinary 
type,  consisting  of  cells  and  bacteria  ;  but  if  of  tuberculous 
ori^n,  there  are  only  a  few  cells,  and  those  in  a  condition  of  fatty 
degeneration,  whilst  masses  of 
curdy  debris  of  variable  size  and 
consistency  are  often  present.  Jf 
the  abscess  is  of  long  standing, 
an  abundance  of  cholesterine 
crystals  is  often  seen,  a  fact  re- 
cognised by  the  naked  eye  by  the 
ghstening  sheen  or  greasy  appear- 
ance imparted  to  the  pus  ;  micro- 
scopically, they  appear  in  the 
shape  of  rhomlxtidal  plates,  with 
one  corner  notched  out.  It  is 
unusual  lo  find  either  cocci  or 
bacilli  in  the  pus  of  a  chronic 
tuberculous  abscess,  and  this  in 
spite  of  the  fact  that  inoculation 
of  animals  with  the  pus  results  in 
tuberculosis.  Probably  the  bacilli 
have  been  broken  up  by  the  sup- 
purative process,  but  the  more 
re^stant  spores  are  still  present. 
The  mkfoscopic  afifrtararue  of  a 
'  tuberculous  abscess  wail  is  quite 
characteristic  (Plate  III.,  Fig.  2). 

The  method  cf  «t™«on'Ibne  .'he   "^^^  "^^^y  '?   ''"^   ''^  ''  '«yf^  «* 

moos  tendon  and  into  ihe  ihigh   gray,  yellowL^h-gray,  or  pmkish, 

n  well  ■em.  pulpy  granulation  tissue,  contain. 

ing    miliary    tubercles    perhaps 

UoderKoirig  caseation.     Its  colour  and  vitality  are  dependent  upon 

llw  dbroakity  oc  BOt  ei  the  process;  the  longer  the  abscess  is  in 
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forming,  the  less  vascular  the  membrane,  owing  to  the  associated 
sclerosis  of  the  surrounding  structures  leading  to  compression  of 
the  bloodvessels,  whilst  it  has  been  already  mentioned  that  endar- 
teritis always  accompanies  a  chronic  inflammation,  and  helps  to 
render  the  parts  non-vascular.  This  lining  membrane,  when 
necrotic,  is  but  loosely  connected  with  a  layer  of  fibro-cicatricial 
material,  which  forms  the  outer  part  of  the  wall,  and  from  which 
it  can  often  be  readily  detached  by  the  finger  or  a  sharp  s{>oon. 
This,  in  turn,  gp-adually  shelves  off  into  the  normal  tissue  which 
surrounds  the  abscess.  In  non -tuberculous  cases  the  lining  wall 
consists  of  granulation  tissue  passing  over  into  the  normal 
structure  of  the  part,  which  is  more  or  less  sclerosed,  according 
to  the  duration  of  the  mischief. 

Natural  Cure. — A  tuberculous  abscess,  if  left  to  itself,  does  not 
necessarily  come  to  the  surface  and  burst.  Occasionally  in  the 
'dead-house  one  meets  with  a  mass  of  putty-like  consistency  lying 
in  front  of  the  spine  in  the  body  of  a  patient  who  has  been  cured 
of  spinal  disease.  This  is  evidently  the  desiccated  remains  of  a 
chronic  abscess,  the  fluid  portion  having  been  absorbed,  and  the 
solid  elements  left  behind,  encapsuled  and  perhaps  inflltrated  with 
lime  salts.  Such  debris  can  become  the  seat  of  recurrent  inflam- 
matory mischief  when  the  original  disease  has  been  quiescent  for 
years ;  suppuration  may  suddenly  occur,  giving  rise  to  what  is 
known  as  a  residual  abscess.  Probably  a  large  amount  of  choles- 
terine  will  be  found  amongst  its  contents.  The  prognosis  of  such 
an  abscess  is  good ;  in  more  than  one  instance  we  have  cured 
them  entirely  by  one  tapping  and  free  lavage. 

Besults  of  Long-continued  Suppuration. — When  a  chronic  abscess 
is  emptied  antiseptically,  and  maintained  in  an  aseptic  condition, 
the  formation  of  pus  ceases ;  the  wound  may  remain  open  for 
months,  but  the  discharge  is  merely  serous,  and  no  constitutional 
results  will  be  manifested.  The  temperature  is  normal,  and  the 
general  health  unimpaired,  if  no  other  disease  is  present.  Should 
such  an  abscess  become  septic,  the  condition  of  affairs  is  at  once 
changed ;  the  discharge  becomes  profuse  and  purulent,  fever 
supervenes,  and  grave  visceral  changes  occur,  which  sooner  or 
later  may  lead  to  the  patient's  death  from  exhaustion.  Long-con- 
tinued suppuration^  then,  is  always  an  evidence  of  sepsis,  and  from  it  two 
conditions  may  arise,  viz.,  hectic  fever  and  lardaceous  disease. 

Hectic  Fever  may  be  defined  as  a  chronic  toxaemia  or  condition  of 
blood-poisoning,  due  to  the  continual  absorption  of  small  doses  of 
toxins,  and  is  met  with  not  only  after  opening  chronic  abscesses, 
but  also  in  any  condition  of  chronic  sepsis,  e.g.,  after  acute  or 
chronic  suppurative  affections  of  bones  or  joints,  in  tuberculous 
disease  of  the  lungs,  and  in  septic  syphilitic  or  cancerous  disease. 
It  is  characterized  by  a  regular  diurnal  elevation  of  temperature, 
which  runs  a  tolerably  typical  course.  It  commences  to  rise 
during  the  afternoon,  the  face  becoming  flushed  {hectic  flmh  of 
the  cheeks),  the  eyes  bright  and  sparkling,  the  pupils  dilated, 
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and  the  patient  feeling  better  and  stronger.  The  pulse,  how 
ever,  is  small,  compressible,  and  ten  or  twenty  beats  quicker 
ihan  it  should  be;  the  tongue  Incomes  red  at  the  ed^es  and  tip. 
This  condition  continues  till  late  in  the  night,  by  which  time  the 
temperature  may  have  risen  four  or  five  degrees.  It  then  com- 
mences to  iall  as  rapidly  as  it  had  formerly  risen,  and  usually 
drops  to  the  normal,  or  even  below  it,  and  in  the  early  morning  a 
profuse  perspiration  breaks  out  which  soaks  the  patient's  clothes 
and  leaves  him  in  a  much-exhausted  condition.     Uay  by  day  this 
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continaes,  the    fever  and    sweating    together  causing  a  marked 
^_    diminution  in  the  patient's  strength. 

^L  Amjrloid,  Alhomenoid,  or  Lard&ceons  Disease  of  various  or^^ans 
^^Vis  also  present  in  cases  of  long-standing  suppuration.  As  to  the 
^H  cause  of  this  curious  condition,  but  little  is  known;  either  &om 
^H  Ihc  deleterious  effects  of  toxic  compounds  circulating  in  the  blood, 
^H  or  from  the  loss  ol  some  special  substance  in  the  discharge, 
^|r.«;.,  alkaline  phosphates,  the  walls  of  the  smaller 
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the  protoplasm  of  certain  of  the  viscera  are  converted  into  or 
infiltrated  with  a  waxy  substance,  from  which  lardacein,  an 
extremely  insoluble  proteid  body,  may  be  obtained.  The  name 
*  amyloid  *  is  an  entire  misnomer,  as  this  material  is  in  no  way 
akin  to  starch.  It  occurs  as  a  waxy  homogenous  material, 
becoming  a  dirty  brown  on  the  application  of  tmcture  of  iodine, 
and  an  inky  blue  when  sulphuric  acid  is  subsequently  added. 
With  methyl- violet  the  amyloid  substance  is  coloured  ruby-red, 
whilst  normal  tissues  are  stained  blue  or  indigo.  The  organs 
mainly  affected  are  the  liver,  spleen,  kidneys,  and  villi  of  the 
intestines,  and  the  capillaries  and  muscular  coats  of  the  arterioles 
(Fig.  6,  b  and  i)  are  the  parts  first  attacked,  the  change  gradually 
spreading  to  the  parenchyma  of  the  organ.  The  liver  becomes 
evenly  enlarged  to  a  considerable  degree,  often  reaching  from  the 
fifth  rib  to  the  umbilicus,  or  lower ;  it  is  firm  in  consistency,  like 
indiarubber,  painless,  and  waxy-looking  on  section.  The  arterioles 
and  capillaries  in  the  intermediate  zone  of  the  lobules  are  those 
first  affected,  but  the  cells  soon  participate  in  the  change.  The 
glycogenic  and  bile- producing  functions  are  naturally  interfered 
with,  so  that  the  digestive  process,  and  especially  the  power  of 
absorbing  fats,  is  impeded.  The  kidneys  become  similarly  enlarged, 
the  change  commencing  in  the  arterioles  leading  to  the  glomeruli 
(Fig.  6),  but  the  capillaries  and  the  tubal  epithelium  are  also 
early  affected.  In  this  stage  the  urine  is  very  abundant  (from  the 
increased  filtration  through  the  degenerated  walls),  pale,  limpid, 
and  containing  a  few  hyaline  casts  and  fatty  cells;  later  on, 
when  the  tubules  are  more  largely  involved,  there  is  less  urine, 
with  a  higher  specific  gravity,  and  a  considerable  amount  of 
albumen.  The  spleen  increases  in  size,  but  not  always  to  so  great 
an  extent  as  the  other  viscera  ;  the  Malpighian  bodies  are  the  chief 
seat  of  the  mischief.  The  capillaries  in  the  villi  of  the  intestines 
become  lardaceous,  and  allow  of  an  increased  transudation  of  the 
fluid  parts  of  the  blood,  resulting  in  diarrhoea ;  the  absorption  of 
nutriment  is  thereby  much  lessened,  and  thus  both  by  increased 
excretion  and  diminished  absorption  of  food  the  strength  of  the 
patient  is  steadily  undermined. 

Amyloid  changes  in  the  viscera,  far  from  being  a  contra-indica- 
tion  to  operation,  are  rather  to  be  considered  as  a  sign  that  radical 
treatment  is  urgently  necessary,  unless  the  general  condition  of 
a  patient  is  such  that  he  cannot  stand  the  strain  of  it.  If  by  an 
operation,  e.g.,  excision  or  amputation,  the  local  disease  can  be 
eradicated,  the  amyloid  changes  in  the  viscera  may  totally  dis- 
appear. 

Treatment  of  Ohronic  Abscess. — In  former  days  the  rule  always 
given  was  to  leave  a  chronic  abscess  alone  as  long  as  possible, 
and  never  to  interfere  unless  forced  to  do  so ;  sepsis,  followed  by 
hectic  and  increased  rapidity  of  the  disease,  almost  always  resulted 
from  such  interference.     But  when  asepsis  can  be  maintained, 
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there  is  no  reason  to  depart  from  the  ordinary  rule  of  surgery, 
that  tbe  abscess  should  be  evacuated  as  soon  as  possible  after  its 
(ormatioD.  It  is,  however,  most  important  to  recognise  the  fact 
that  one  slip  in  the  technique  may  lead  to  a  fatal  issue,  and 
therefore  none  should  interfere  with  these  cases  unless  they  are 
prepared  to  take  the  time  and  trouble  needed  to  keep  them  aseptic. 
Again,  from  the  risk  of  sepsis  being  admitted  during  the  dressing 
of  the  case,  those  methods  should  be  preferred  which  admit  of  the 
immediate  total  closure  of  the  wound.  Many  plans  of  treatment 
of  chronic  abscess  have  been  suggested  and  practised;  we  can 
here  only  allude  to  the  more  important. 

1,  StmfU  infiralian  has  been  known  to  effect  a  cure,  but  only  in  eicep- 
lioiuJ  circa msU^ces,  vii .  wbere  the  causative  lesion  is  absolutely  passive, 
and  when  the  palienl's  health  and  coostitulion  are  vigorous.    It  often  &ils 


of  future  re-infection.  The  rapid  emptying  of  the  sac,  moreover,  often  leads 
K'  lixmorrbage,  and  the  blood  thus  collecting  will  form  a  favourable  soil  for 
llie  development  of  the  spores  remaJDing  in  tlie  curdy  masses,  or  of  tbe  Itadtli 
withiQ  the  pyogenic  membrane 

I.  TaffiBg  list  abxtii  unlk  Ihoteugk  itrigalion  is  another  plan  of  treatment 
whicb  under  favourable  circumstances  is  occasionally  successful  We  have 
ieen  a  large  psoas  abscess  cored  by  one  thorougb  washing  out.  Tbe  modus 
afiTimdi  IS  as  follows ;  The  skin  is  incised,  and  through  the  opening  a  large 
tiucar  and  cannula  is  inserted  into  the  abscess  cavity,  which  is  emptied  as 
completely  as  posMble.  It  is  now  distended  with  a  warm  solution  of  carboUc 
acid  (I  in  So),  or  with  a  sublimate  lotion  (t  in  5,000),  or  simply  with  sterilized 
vater  01  salt  solution  (^  ad  Oi.),  at  a  temperature  of  103  to  110'  F.  The 
abicess  is  then  well  kneaded  with  the  fingers,  and  the  Buid  with  the  curdy 
masses  and  broken-down  pyogenic  membrane  is  allowed  to  escape.  Tbe 
process  is  repeated  again  and  again  until  the  escaping  fluid  is  nearly  clear, 
or  only  slightly  opalescent.  The  cannula  is  now  withdrawn,  the  wound 
Eiinilv  stitched  up,  and  an  antiseptic  dressing  applied,  using  sufficient  pressure 
la  ubiilerale.  if  possible,  Ibe  abscess  cavity.  The  patient  must  be  kept  quiet, 
and  carefully  watched  for  a  time,  to  ascertain  if  there  is  any  reaccumulation, 
when  the  same  prticess  may  be  repeated. 

3  Ofifitg  lii  dbutis  and  icrafiiig  out  tkt  UUrior  with  Barker's  flushing  gouge 
combines  the  irrigation  of  the  previous  method  with  the  more  or  less  complete 
removal  of  tbe  tubercle-containing  pyogenic  membrane.  The  instrument 
employed  consists  of  a  gouge  or  sharp  spoon  with  a  long  hollow  handle, 
Hhich  communicates  by  a  lube  with  a  teservoir  of  fluid  placed  at  some  height 
above  the  patient.  During  its  application  the  constant  rush  of  water  or  lotion 
through  the  handle  clears  tbe  gouge,  and  removes  the  debris.  It  is  admirably 
ad^ted  for  certain  cases,  but  its  use  needs  considerable  care,  as  tbe  sharp 
«d«e  can  readily  scrape  through  an  abscess  wall,  and  do  much  mischief  It 
is  a  Gonvcflient  means  of  dealing  with  abscesses  of  bones  ajid  joints  in  Ibe 
moTE  auperficial  parts  of  the  body.  The  wounds  should  tie  subsequently 
eloaed.  and  an  attempt  made  to  gain  immediate  healing  of  the  denuded  cavity. 
4.  lajmtion  of  a»  anliuplic  nio  tkt  sac  a/lcr  lapsing  is  a  method  introduced 
by  r'liifi  Miir  Velpcau  in  France,  and  has  been  received  with  much  favour. 
vahaus  nagcnts  have  been  employed,  but  the  majority  contain  iodine  either 
in  Ibe  form  of  the  tincture,  or  aa  iodoform,  which  latter  may  be  suspended  in 
glyttdlte  or  olive-oil  (10  per  cent),  or  dissolved  in  ether  (5  per  cent).  The 
melbod  oi  iDiroducing  these  compounds  is  quite  simple,  "■■ 
but  ■ ' ' ■■ -'—-'- ■    -J-'- 


I 

J 


56  A  MANUAL  OF  SURGERY 

the  ethereal  solution  is  injected,  the  ether  immediately  volatilizes  and  fully 
distends  the  abscess  cavity,  which  becomes  tense  and  tjrmpanitic;  it  must 
therefore  never  be  used  for  abscesses  communicating  with  the  interior  of  the 
thorax,  death  having  in  one  or  two  recorded  cases  resulted  from  heart  fJEulure, 
due  to  such  distension.  There  is  some  danger,  too.  that  serious  toxic 
symptoms  may  arise  from  absorption  of  the  iodoform.  This  treatment  is 
most  likely  to  be  efficacious  when  all  active  bone  or  joint  disease  has  dis- 
appeared, and  is  frequently  employed  as  an  adjunct  to  one  of  the  above- 
described  plans. 

5.  If  the  above  methods  fail,  or  are  for  any  reason  inapplicable,  the  original 
antiseptic  method  of  simple  incision  with  drainage  can  always  be  adopted.  This 
is  perfectly  safe,  so  long  as  asepsis  is  maintained ;  but  the  great  opjections  to 
it  are  the  length  of  time  (months,  or  even  years)  often  required  to  bring  about 
healing,  especially  in  cases  where,  although  a  free  incision  is  made,  the  actual 
seat  of  the  disease  is  not  reached,  and  the  risk  of  contamination  during  one  of 
the  repeated  dressings  that  are  required. 

6.  In  certain  cases  of  external  chronic  abscess,  especially  when  connected 
with  lymphatic  glands,  it  may  be  possible  to  dissect  out  the  whole  cavity  en  masse, 
and  if  such  is  feasible,  it  is  the  most  satisfactory  plan  to  adopt.  Should  the 
posterior  wall  of  the  cavity  be  adherent  to  important  deep  structures,  it  should 
oe  thoroughly  scrap>ed  so  as  to  remove  all  pyogenic  material,  and  disinfected. 
e.g.,  with  liquefied  carbolic  acid  or  solution  of  zinc  chloride  (40  grains  to 
I  ounce).  An  attempt  may  then  be  made  to  gain  healing  by  first  intention, 
or  the  cavity  may  be  stuffed  and  allowed  to  granulate. 

7.  Laying  the  cavity  freely  open,  scraping  away  the  pyogenic  tissue,  perhaps 
purifying  with  carbolic  acid,  plugging  the  wound  firmly  with  gauze  infiltrated 
with  purified  iodoform,  and  allowing  it  to  granulate  from  the  bottom,  or 
the  open  method,  may  be  used  advantageously  in  cases  where  abscesses  have 
burrowed  between  muscles,  and  along  fascial  planes.  Sulphur  has  also  been 
used  instead  of  iodoform,  but  has  no  special  advantage,  whilst  it  causes  a  good 
deal  of  sloughing  of  the  surrounding  tissues  owing  to  its  transformation  into 
sulphurous,  and  finally  into  sulphuric  acid.  Friar's  balsam  (i  part  in  8  of 
castor  oil  or  glycerine)  may  be  employed  in  the  same  way.  and  is  innocuous 
and  useful. 

Sinus  and  Fistula. 

When  an  abscess  has  been  opened,  and  does  not  completely 
heal,  a  communication  often  persists  between  the  original  seat  of 
the  disease  and  the  exterior,  which  is  known  as  a  sinus  or  fistula. 
A  Sinus  is  a  narrow  track  lined  with  granulations,  penetrating 
into  the  tissues,  open  at  one  end  and  closed  at  the  other ;  the  dis- 
charge is  purulent  or  merely  serous  according  to  whether  or  not 
sepsis  is  present.  A  Fistula  is  an  abnormal  communication  be- 
tween two  cavities,  or  between  a  cavity  and  the  external  surface. 
When  such  conditions  result  from  the  non-closure  of  a  chronic 
abscess,  the  walls  consist  of  exactly  the  same  structures  as 
those  of  the  original  abscess,  viz.,  an  external  fibro-cicatricial 
vascular  layer,  merging  into  healthy  tissues,  and  an  internal 
lining  of  pyogenic  membrane  containing  tubercles,  if  the  origi- 
nating disease  was  tuberculous.  If  the  fistulous  track  is  short, 
there  is  a  tendency  for  the  granulating  wall  to  become  covered 
with  epithelium,  and  under  such  circumstances  it  cannot  be  ex- 
pected to  close  until  the  epithelium  has  been  removed,  and  a  raw 
surface  again  exposed. 
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en  a  matter  of  the  greatest  difficulty  to  secure  the  lieal- 
ing  oC  a  sinus  or  fistula,  and  the  following  are  the  main  causes  of 
thfir  non-flosHn:  (i)  The  presence  of  some  chronic  irritant  in  the 
depths  of  the  wound,  such  as  a  piece  of  the  clothing,  a  catgut 
ligature,  a  piece  of  silver-wire  used  in  an  operation,  or  of  some 
diseased  tissue,  such  as  a  fragment  of  dead  or  carious  bone : 
(2)  ibe  irritation  of  discharges  finding  an  exit  through  the 
aboormal  opening,  such  as  urine,  fusees,  or  fulid  pus;  (3)  in- 
L  sufficient  drainage  of  a  deep  cavity,  so  that  there  is  always  a 

■  certain  amount  of  tension  in  the  wound ;    (4)  want   of  rest    to 
F:the  part,  due  either  to  voluntary  movements,  as  in  the  hmbs,  01 

■  to  involuntary  muscular  action  in  the  immediate  neighbourhood, 
as  in  fistula -in -ano  ;  (5)  tuberculous  infection  of  the  wall,  or  a 
tuberculous  deposit  at  the  bottom  of  the  sinus;  (6)  the  growth  oi 
epithelium  down  the  sinus  or  round  the  margin  of  the  hsiula ;  or 
(7)  constitutional  debility. 

The  oritice  of  a  sinus  is  often  depressed  from  the  amount  of 
infiltration  around,  but  in  cases  where  foreign  bodies  are  lodged 
within,  or  where  diseased  bone  exists,  it  is  usually  surrounded  by 
prominent  fungating  granulations. 

Trefttraent. — The  removal  of  the  cause  is  the  first  thing  to 
mplish  in  dealing  with  a  sinus  or  fistula.  The  passage  must 
be  dilated  or  slit  up  to  allow  of  access  to  the  deeper  parts  of  the 
wound,  to  remove  any  foreign  body  which  may  be  present, 
[  or  to  allow  of  the  satisfactory  drainage  of  a  deep  cavity.  The 
f  making  of  a  dependent  counter -opening  often  suffices  to  cure  a 
I  sinus.  A  thorough  puri6cation  of  the  part  by  pure  carbolic  acid 
or  chloride  of  zbc  must  also  be  undertaken,  and  the  wound 
dressed  by  plugging  with  suitable  material  and  kept  at  rest, 
'  whilst  the  general  health  of  the  patient  is  improved  by  tonics. 
Occauonally,  the  pressure  of  a  roller  bandage  to  immobilize  the 
patt  is  all  that  is  required,  or  the  application  of  a  suitable  splint. 
The  most  complete  and  certain  method  is  to  lay  the  sinus  open 
and  thoroughly  destroy  the  lining  granulation  tissue  by  scraping 
or  cauteri^g,  and  then  to  plug  the  wound,  allowing  it  to  heal 
from  the  bottom  by  granulations. 

Should  a  fistula  have  become  hned  with  epithelium,  the  edges 
will  reouire  paring,  and  some  form  of  plastic  cperation  must  be 
undertalcen  to  close  the  opening. 
The  term  '  fistula '  is  also  applied  to  conditions  other  than  those 

k tracks  remaining  from  the  non-closure  of  an   abscess.     Three 
classes  may  be  described  : 
1.  Cengimiai  fistttis,  e.g.,  branchial,  umbilical  urinary  or  ftecal, 
etc 
2.  Traitmatic  JUlula,  i.g.,  aerial,   pharyngeal,  salivary,   recto- 
iresical,  recto-vaginal,  etc. 
3.  Pathologkai  fiitula,  or  ihose  secondary  to  abscess  or  disease, 
t.g.,  biliary,  focal,  perineal  urinary,  fist ula-in -ano,  etc. 
I  Bich  0*  ifatMB  wiU  be  rderred  to  later  on  under  its  appropriate 
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Ulceration  has  been  defined  as  the  'molecular  or  | 
death  of  a  part,'  by  which  is  meant  the  disintegration  of  the  super- 
ficial tissues,  which  hquefy  and  disappear,  and  usually  without 
any  obvious  slough.  It  differs  from  gangrene  in  that  the  latter 
term  is  used  to  denote  the  simultaneous  loss  of  vitality  of  a 
considerable  portion  of  tissue.  The  two  processes  are,  however, 
often  closely  associated— in  fact,  both  signify  tissue  necrosis ;  in 
the  former  the  dead  particles  are  not  always  visible  to  the  naked 
eye,  whereas  in  the  latter  the  necrotic  portions,  if  superficial,  can 
always  be  seen. 

Three  main  d&Bses  of  ulcers  are  met  with  in  surgical  practice: 

I.  Ulcers  due  to  traumatism  or  to  the  ordinary  pyogenic  bacteria,  e.g., 
the  spreading,  healing,  chronic,  etc. 

II.  Ulcers  due  to  specific*  bacteria,  e.g.,  soft  chancre,  lupoid, 
tuberculous,  syphilitic,  etc. 

III.  Malignant  ulcers,  e.g.,  rodent,  cpitheliomatous,  scirrhous, 
and  fungating. 

C&naation. — Ulceration  is  due  to  the  application  of  an  irritant 
to  the  surface  of  such  an  intensity,  and  for  such  a  period,  as  to 
lead  to  local  inflammation  resulting  in  the  destruction  of  the 
tissue  affected.  Any  form  of  irritant,  whether  chemical,  thermal, 
mechanical,  or  infective,  may  accomplish  this  end,  and  all  the 
factors  predisposing  to  inflammation  will  hasten  its  occurrence. 
Thus,  faulty  nutrition,  whether  from  anaemia  or  from  long-standing 
congestion,  is  particularly  liable  to  further  the  ulcerative  process. 
Moreover,  when  any  part  becomes  anasstbetic,  or  is  cut  ofT  from 
its  trophic  centres,  the  continued  presence  of  an  irritant  may  not 
be  appreciated,  and  hence  destructive  inflammation  occurs,  e.g. 

'  II  may  be  well  lo  note  ihat  whilst  the  term  infictivi  is  applied  to  any 
coadilion  due  lo  &d  invasioo  with  bacteria,  the  word  ipiiifii  deootes  thai  tb« 
lesion  is  due  to  one  special  or  specific  ornanistn.  Nearly  all  iDflammatory 
ulcers  are  infeclive  in  nature,  but  only  those  in  Group  II  are  specific ;  marjr 
differmi  types  of  organism!  may  give  rise  to  the  ulcers  in  Group  1 
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corneal  ulcer  following  section  of  the  fifth  nerve,  or  perforating 
ulcer  of  the  foot  in  tabes.  In  malignant  disease  the  projection  of 
the  mass  of  the  growth  may  expose  it  unduly  to  irritation  ;  but 
the  chief  cause  of  ulceration  is  the  replacement  of  the  deeper 
layers  of  the  skin  or  mucous  membrane  by  the  cells  of  the 
neoplasm,  so  that  when  the  superficial  epithelium  wears  olT  or  is 
lost,  it  cannot  be  reproduced. 


'  Clinical  Histor;. — Every  ulcer  of  this  class  tends  sooner  or  later 
to  recovery,  and  so  may  be  said  to  pass  through  three  stages,  viz., 
(i)  that  of  ulceration  proper,  or  extension  ;  (a)  a  stage  of  transi- 
tion, or  preparation  for  healing,  which  may  be  short  or  long, 
according  to  whether  the  ulcer  is  running  a  rapid  or  a  slow  course, 
and  persists  until  the  surface  is  covered  with  granulations;  and 
{3)  the  stage  of  healing  or  repair.  It  must  be  clearly  understood 
that  the  first  stage  alone  represents  the  true  ulcerative  process ; 
when  this  ceases,  the  ulcer  proper  disappears,  and  merely  a 
superficial  loss  of  substance,  the  result  of  the  preceding  ulceration, 
remains.  If  every  simple  ulcer  passes  through  these  three  stages, 
then  every  varUty  of  simple  ulcer  must  necessarily  be  in  one  of  the  three 
itagts,  and  hence  may  be  described  as  a  modification  of  a  typical 
condition  representing  the  stage  to  which  it  belongs.  Naturally, 
in  a  large  ulcer  the  three  stages  may  co-exist,  or  a  healing  ulcer 
may  from  intrinsic  or  extrinsic  causes  relapse  again  to  the  stage 
of  tissue  destruction. 

Stace  L  :  UlceratioR  proper  orExtenBicm. — The  special  charac- 
teristic of  this  stage  is  that  destructive  changes  are  progressmg 
with  greater  or  less  rapidity,  and  hence  the  ulcers  may  be 
described  as  inllamed,  spreading,  or  sloughing. 

Kaked-eye  Appearances. — Surface,  covered  with  ashy  gray  or 
dirty  yellow  material,  partly  slough,  partly  lymph,  partly  breaking- 
down  tissue  ;  no  granulations  are  present ;  the  tendency  to  slough 
is  most  marked  when  the  organisms  are  particularly  virulent,  or 
if  the  resistance  of  the  tissues  is  much  diminished ;  discharge, 
ctiDsidcrable  in  amount,  thin,  sanious,  and  often  irritating  and 
oQensive,  rarely  purulent ;  margins,  thickened  and  inflamed,  and 
llx  scuTounding  tissues  often  tedematous  and  infiltrated  ;  edge, 
sharply  col  and  well  defined  ;  the  bctse  of  the  ulcer  is  thickened 
and  fixed  to  the  underlying  structures. 

HicitiacopicaUr,  all  the  phenomena  of  infiammation  may  be 
ol«Mved  progressing  to  thrombosis  and  tissue  necrosis,  so  that 
10  approaching  the  surface  from  the  healthy  tissues  one  would 
[ass  through  zones  of  active  hypera?mia,  of  retarded  blood'fiow 
<nih  infiltration  of  leucocytes  and  plasma,  of  stasis  and  throm- 
Itin^  whilst  ilie  tissues  are  in  a  state  of  coagulation -necrosis. 
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Treatment  of  First  Stage. — This  resolves  itself  into  removing 
the  cause,  protecting  the  surface  from  all  sources  of  mechanical 
irritation,  and  purifying  it  from  all  septic  contamination.  The 
inflamed  part  must  be  kept  at  rest,  and  if  necessary  raised  from 
a  dependent  position  (*.^.,  the  leg  must  not  be  allowed  to  hang 
down),  whilst  the  sore  is  dressed  with  moist  and  warm  antiseptic 
applications,  such  as  a  boracic  poultice.  When  the  parts  are 
very  offensive,  a  charcoal  and  linseed- meal  poultice  may  be  first 
employed.  The  state  of  the  bowels  and  constitution  must  be 
attended  to,  and  probably  a  mild  purgative  will  be  needed. 

Stage  n. :  The  Transition  Period  comprises  all  the  changes  which 
occur  from  the  termination  of  the  ulcerative  process  proper  to  the 
time  when  healing  is  fully  established  by  the  wound  becoming 
covered  with  granulations.  In  short,  it  may  be  described  as  the 
stage  of  preparation  for  healing. 

Naked-eye  Appearances. — When  the  destructive  process  has 
ceased,  and  the  septic  element  has  been  eliminated,  the  surface 
of  the  ulcer  begins  to  clean,  and  becomes,  as  it  were,  glazed 
over ;  sloughs  and  portions  of  dead  tissue  are  either  removed 
in  the  dressing  or  absorbed  by  the  activity  of  the  leucocytes  and 
fibroblasts.  The  discharge  becomes  less  abundant  and  more 
serous  in  character,  and  the  angry  red  blush  is  replaced  by  a 
rosy  hyperaemia.  The  infiltration  of  the  base  also  diminishes,  so 
that  the  tissues  around  are  less  fixed  and  more  supple.  The  film 
on  the  surface  becomes  more  and  more  defined,  and  in  the  course 
of  time,  shorter  or  longer,  according  to  circumstances,  little  red 
spots  make  their  appearance  here  and  there ;  these  gradually 
increase  in  number  and  size,  and  coalesce,  until  the  whole  surface 
is  covered  by  what  has  now  become  granulation  tissue.  The 
processes  occurring  in  this  stage  are :  (a)  the  removal  of  the 
sloughs;  {b)  the  covering  of  the  surface  with  a  cellulo-plastic 
exudation ;  and  (c)  the  vascularization  of  this  newly-formed 
material,  and  its  conversion  into  granulation  tissue. 

Microscopic  Appearances. — When  the  action  of  the  irritant  has 
ceased,  the  migration  of  the  leucocytes  lessens,  and  the  destruction 
of  tissue  comes  to  an  end.  The  surface  of  the  ulcer  is  now 
covered  with  a  layer  of  round  cells,  mainly  derived  from  the  pro- 
liferation of  the  neighbouring  connective-tissue  elements,  and 
intermixed  with  fibrin  in  such  a  way  that  the  cells  lie  in  the 
interstices  of  the  fibrillae ;  this  constitutes  the  film  mentioned 
above.  The  vessels  in  the  area,  where  merely  stasis  has  occurred, 
become  patent,  and  the  circulation  in  the  neighbourhood  of  the 
ulcer  is  thus  restored.  The  vascularization  of  this  superficial 
film  is  next  undertaken,  according  to  the  process  described  in 
Chapter  VIII.  The  wound  thus  becomes  covered  with  granula- 
tion tissue,  and  with  its  formation  the  processes  included  in  the 
second  stage  come  to  an  end. 

All  the  forms  of  chrofiic  ulcer  which  are  neither  spreading  nor  actively 
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aling  may  ht  included  in  this  transitional  stage,  viz.,  the  indolent  or 
pilous  ulcer,  the  irritable,  the  varicose,  etc. 

The  Indolent  or  Gallons  Ulcer  occurs  most  frequently  on  the 
tegs  of  women  about  the  middle  period  of  life.  The  size  varies 
gieatty,  but  they  are  sometimes  so  extensive  as  to  involve  the 
-whole  circumference  of  the  limb.  It  may  also  follow  large  burns 
on  any  part  of  the  body ;  healing  proceeds  to  a  certain  extent, 
and  then  stops  from  the  fact  that  the  contraction  of  the  cicatricial 
tissue  already  formed  interferes  with  the  vitality  of  the  part  still 
unhealed  by  compressing  the  vessels,  and  so  cutting  off  the 
granulations  from  their  source  of  nutriment.  The  surface  is 
usually  smooth  and  glistening,  and  of  a  dirty  yellow  colour,  with 
perhaps  a  few  badly-formed  granulations ;  the  edges  are  hard 
and  sharply  cut,  and  elevated  considerably  above  the  surface. 
»hilst  the  skin  around  may  be  heaped  up  over  the  edge,  and 
either  covered  with  sodden  cuticle  or  congested.  The  skin  of  the 
Gmb  is  often  deeply  pigmented  from  chronic  congestion,  the  pig- 
mentation starring  in  the  separate  papillas  as  maculs,  which 
ffradually  coalesce.  The  discharge  is  purulent  or  serous,  and  may 
be  so  abundant  and  irritating  as  to  cause  eczema  of  the  parts 
around,  and  thus  give  rise  to  one  form  of  edematous  uUtr.  The 
fwM  is  adherent  to  the  underlying  tissues,  fasciae,  etc. ;  and  this 
constitutes  one  of  the  main  difficulties  in  healing,  as  contraction 
of  the  sore  is  thus  prevented.  If  the  ulcer  extends  to  the 
periosteum,  as  happens  not  unfrequently  when  placed  over  the 
shin,  chronic  periostitis,  or  even  osteitis,  results,  and  a  sub- 
periosteal node  is  formed,  corresponding  exactly  to  the  size  and 
eituatioQ  of  the  ulcer,  forming  a  mush  room -shaped  projection,  and 
possibly  going  on  to  necrosis,  or  to  enlargement  of  the  whole 
Dooe.  In  some  very  chronic  cases  the  superficial  lymphatics  and 
veins  are  so  much  compressed  as  to  cause  chronic  cedema  of  the 
loot,  often  of  a  very  solid,  brawny  type,  and  the  limb  may  even 
pass  into  a  condition  of  pseud -elephantiasis. 
The  so-called  Inritablo  Ulcer  is  usually  met  with  in  this  stage. 

Its  chief  peculiarities  are  the  position,  generally  in  the  neigh- 
bourhood of  the  ankle,  and  the  pain  which  accompanies  it.  The 
tniface  of  a  healing  or  chronic  ulcer  can  usually  be  touched  with- 
out the  patient  complaining;  but  in  this  variety  the  pain  is  ex - 
oes.'uve,  especially  at  night.  It  was  pointed  out  by  the  late 
Mr.  Hilton  that,  if  a  probe  is  run  lightly  over  the  surface  of  such 
a  sore,  one  or  more  spots  will  be  indicated  as  the  chief  seats  of 
the  pain,  the  rest  being  insensitive.  In  all  probability,  nerve  fila- 
ments are  there  exposed,  as  the  pain  has  a  very  marked  burning 

X  shooting  character. 

The  Taricoae  Ulcor  occurs  in  the  lef[  of  a  patient  who  is  the 
suti)ccl  o(  aggravated  varicose  veins.  The  skin  becomes  passively 
congCKted,  aod  its  nutrition  is  consequently  impaired  ;  any  injury 
nr  abrasion,  which  would  readily  heal  in  a  sound  limb,  is  likely 
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under  such  circumstances  to  give  rise  to  a  chronic  sore.  Again, 
it  may  be  preceded  by  eczema  resulting  from  the  irritation  of  dirt 
or  the  friction  of  hard  trousers,  whilst  occasionally  it  may  be  due 
to  the  yielding  of  the  thinned  skin  which  forms  the  only  covering 
of  a  much  dilated  vein,  an  accident  often  leading  to  severe  haemor- 
rhage. The  characters  of  a  varicose  ulcer  vary  considerably,  but 
in  the  main  they  correspond  to  those  of  the  second  or  transitional 
period,  and  are  usually  found  on  the  inner  and  lower  portions  of 
the  leg,  whilst  syphilitic  sores  are  more  often  placed  nearer  the 
knee  and  on  the  outer  side. 

The  Treatment  of  ulcers  in  this  stage  differs  according  to  the 
conditions  present.  If  it  is  merely  a  passing  phase  in  the  progress 
of  an  ulcer  tending  rapidly  to  repair,  all  that  is  needed  is  to  con- 
tinue the  same  course  of  treatment  as  was  adopted  at  an  earlier 
period  of  the  case,  viz.,  rest  and  protection  from  irritation.  It 
may  be  advisable  to  shield  the  surface  from  contact  with  dressings 
by  the  intervention  of  a  small  portion  of  purified  *  protective  * — 
».^.,  oiled  silk  coated  with  dextrin — so  that  the  reparative  material 
may  not  be  damaged  during  their  removal. 

The  Chronic  Ulcer  needs  much  care  in  its  treatment,  and  some 
cases  require  operative  interference.  Rest  in  a  more  or  less 
elevated  position  is  absolutely  essential  in  order  to  relieve  the 
congested  condition  of  the  limb ;  whilst  if  the  surface  is  foul,  a 
charcoal  poultice  may  be  beneficial,  or  the  sore  may  be  dusted 
over  with  iodoform,  and  boracic  poultices  applied.  This  may  be 
preceded  in  some  cases  by  touching  the  surface  with  nitrate  of 
silver,  or  with  a  solution  of  chloride  of  zinc  (40  grains  to  i  ounce). 

Pressure  has  been  found  of  considerable  service  in  the  treatment 
of  these  ulcers ;  an  ordinary  bandage,  reaching  from  the  toes  to 
the  knee,  will  suffice  in  some  cases,  a  suitable  dressing  of  boric 
acid  ointment,  with  perhaps  some  resin  ointment  added  to  make 
it  more  stimulating,  being  applied  beneath  it.  Martin's  india- 
rubber  bandage  is  more  useful  when  the  veins  are  much  enlarged. 

The  method  of  dealing  with  chronic  ulcers  suggested  by  Pro- 
fessor Unna,  of  Hamburg,  has  given  excellent  results.  It  con- 
sists in  the  use  of  an  adhesive  plaster,  made  up  as  follows : 
Gelatine,  5  parts ;  oxide  of  zinc,  5  parts ;  boric  acid,  i  part ; 
glycerine,  8  parts ;  water,  6  parts ;  to  this  ichthyol  (5  per  cent.) 
may  be  added  with  advantage.  The  limb  is  first  thoroughly 
washed  with  soap  and  water,  and  purified  with  carbolic  lotion 
(i  in  20).  It  is  then  wrapped  round  with  a  single  layer  of  anti- 
septic gauze,  and  the  paste,  liquefied  by  placing  it  in  a  gallipot 
in  a  saucepan  of  boiling-water,  is  applied  over  it  with  a  paint 
or  paste  brush.  Another  layer  of  gauze  is  placed  over  the  paste 
and  a  thin  bandage  over  all,  and  the  whole  allowed  to  dry. 
Where  there  is  much  varicosity  of  the  veins,  the  paste  should 
extend  from  the  ankle  to  the  knee,  the  foot  being  also  included 
in  some  cases.     If  there  is  much  discharge,  the  ulcer  should  not 


ULCERATION  «3 

be  covered,  or  the  dressing  should  be  reapplied  in  a  day  or  two  ; 
but  after  it  has  diminish^  in  amount,  the  paste  may  be  carried 
right  over  the  sore,  and  the  whole  application  left  in  position  for 
a  week,  or  even  longer. 

When  the  edges  are  very  indurated  and  thickened,  and  all 
action  is  at  a  standstill,  Syme's  suggestion  may  be  followed,  viz., 
the  whole  surface,  as  well  as  the  surrounding  skin,  is  blistered, 
and  then  a  suitable  dressing  applied.  A  more  satisfactory  method, 
but  requiring  an  anaesthetic,  is  to  thoroughly  scrape  the  surface 
with  a  sharp  spoon,  and  then  to  rub  in  a  strong  solution  of 
chloride  of  zinc.  As  soon  as  healthy  action  is  established,  skin- 
grafting  may  be  undertaken,  if  necessary,  but  it  is  useless  to 
undertake  this  unless  the  patient  can  promise  to  rest  up  for  a 
prolonged  period,  and  even  then  elastic  support  will  be  sub- 
sequently required.  In  very  bad  cases  where  a  considerable 
portion  of  the  circumference  of  the  limb  is  involved,  when  the 
ulcer  is  very  callous  and  its  base  attached  to  the  tibia,  causing 
severe  pain  at  night  from  chronic  periostitis,  and  especially  when 
the  patient  is  unable  to  indulge  in  much  rest,  amputation  may  be 
the  best  treatment.  It  will  often  be  found  that  Faraboeufs  amputa- 
tion at  the  site  of  election  can  be  undertaken  with  advantage. 

Where  varicose  veins  exist,  treatment  is  of  little  avail  unless 
these  are  efficiently  dealt  with  either  by  operation  or  by  some 
suitable  support.  Unna's  paste  often  answers  this  purpose  most 
admirably. 

The  Initeblo  Ulcer  may  be  treated  by  discovering  the  painful 
spots,  and  incising  the  tissues  just  above  them  with  a  knife,  so  as 
to  divide  the  exposed  nerves;  but  thorough  scraping  under  an 
anaesthetic  is  preferable. 

The  Ecmutoiu  Ulcar  must  be  dealt  with  differently  from  the 
others,  or  the  eczema  will  be  aggravated.  Soothing  applications 
are  needed,  such  as  lead  lotion,  and  when  once  the  acute  stage 
has  passed,  tarry  preparations  (liq.  carbonis  detergens,  i  ounce  to 
I  pot  of  lofio  plumbi),  or  an  ichthyol  ointment  (5-10  per  cent.), 
may  be  beneficially  employed.  A  mixture  of  binzoate  of  zinc 
and  boric  add  ointments  is  a  very  useful  application,  or  Unna's 
paste  with  ichthyol  may  be  utilized. 

Btaga  m. :  Repair  having  now  been  fully  established,  we  have 
merely  to  deal  with,  not  a  healthy  ulcer,  for  such  a  condition 
cannot  exist,  but  a  healthy  granulating  wound,  the  result  of 
ulceration,  or,  as  we  call  it,  to  avoid  confusion,  a  'healing  ulcer.' 

A  HealiBS  Ulcer  is  characterized  by  the  following  conditions : 
SurftKi,  smooth  and  even,  shelving  gradually  from  the  skin,  and 
co^-ered  with  healthy  granulations ;  these  present  a  florid  red 
appearance,  are  painless,  and  bleed,  but  not  readily,  on  being 
touched.  The  dischargi  varies  according  to  the  plan  of  treatment 
adopted  :  if  the  sur&ice  is  kept  at  rest  and  free  from  all  irritants, 
dther  septic  or  antiseptic,  the  discharge  is  merely  serous ;  but 
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should  the  wound  become  septic,  or  be  dressed  with  irritating 
antiseptics,  ordinary  pus  is  formed.  The  surrounding  skin  is 
soft,  flexible,  and  free  from  inflammatory  congestion  ;  the  base  is 
similarly  free  from  fixity :  whilst  the  margins  present  a  healing 
edge,  which  has  been  described  as  manifesting  three  coloured 
zones:  within  is  a  red  area  consisting  of  granulation  tissue, 
covered  by  a  single  layer  of  epithelial  cells  which  cannot  be  seen 
except  in  a  good  light ;  next  comes  a  thin  dusky  purple  or  blue 
line,  where  the  granulations  are  covered  by  a  few  layers  of 
epithelium,  and  the  circulation  is  becoming  retarded  owing  to 
cicatricial  development ;  whilst  outside  is  a  white  zone  due  to  the 
heaping  up  of  sodden  cuticle  upon  the  healthy  or  healed  part. 

The  method  of  repair  in  such  a  wound  consists  in  a  change  of 
the  deeper  layer  of  granulations  into  fibro-cicatricial  tissue,  which 
gradually  contracts  and  is  finally  covered  with  epithelium.  For 
full  description  see  Chapter  VIII. 

Occasionally  if  emollient  applications  are  used  too  freely  and 
too  long,  the  granulations  become  pale,  protuberant  and  cedema- 
tous,  and  the  healing  process  is  temporarily  checked.  A  depressed 
general  condition  of  the  patient,  or  a  varicose  condition  of  the 
veins,  may  also  account  for  this,  and  the  term  a  weak  ulcer  is 
applied  to  it,  whilst  the  prominent  flabby  granulations  are  popu- 
larly known  diS  proud  flesh. 

The  Treatment  of  a  healing  ulcer  is  simple  in  the  extreme.  All 
that  is  needed  is  to  guard  the  surface  from  irritation,  and  Nature 
will  rapidly  bring  about  a  cure.  The  part  must  be  kept  at  rest, 
and  if  the  leg  is  the  seat  of  the  trouble,  it  should  not  be  allowed 
to  hang  down.  The  wound  is  dressed  with  any  simple  unirritating 
antiseptic,  and  perhaps  boric  acid  lint  is  as  good  as  any ;  a  piece 
of  protective,  the  exact  size  of  the  sore,  may  with  advantage  be 
interposed  between  the  lint  and  the  wound,  or  boric  acid  ointment 
may  be  spread  on  the  lint.  If  the  granulations  become  too  promi- 
nent, they  may  be  lightly  touched  with  nitrate  of  silver,  and  a 
more  stimulating  lotion  applied,  such  as  that  known  as  lotio  rubra 
(B.  Zinci  sulphatis,  gr.  ii. ;  tinct.  lavandulae  co.,  spir.  rosmarini, 
aa  ^^  XX. ;  acidi  borici,  gr.  x.  ;  aquam.  destill.  ad  5  i.). 

Large  ulcers  require  some  assistance  in  order  to  obtain  expe- 
ditious healing,  otherwise  a  time  comes  when  the  contraction  of 
the  cicatricial  tissue  interferes  with  the  nutrition  of  the  granulations, 
and  retards  the  healing  process.  Various  plastic  operations  have 
been  adopted  to  obviate  this  difficulty,  and  also  the  diffierent 
methods  of  skin-grafting. 

Skin-grafting,  or  the  transplantation  of  more  or  less  of  the 
thickness  of  the  skin  from  a  healthy  to  a  healing  part,  was  intro- 
duced by  Reverdin  in  1869,  and  has  since  been  much  elaborated. 
The  following  are  the  chief  methods  employed  : 

I.  Transplantation  of  small  pieces  of  the  cuticle  and  cutis, 
Reverdin's   original    plan.      A    small   portion   of    the   cutaneous 
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;  pinchetl  up  with  or  without  forceps,  and  removed  by  a 
pair  of  sharp  curved  scissors.  In  thickness  tt  should  include  the 
cuticle  and  a  portion  of  the  cutis  vera,  so  thai  a  drop  or  two  of 
blood  will  slowly  ooze  from  the  denuded  surface.  The  graft  is 
placed  cutis  downwards  on  the  surface  of  the  granulations  and 
covered  with  protective,  purified  in  boric  acid.  Many  of  these 
may  be  applied  at  the  same  time,  and  the  whole  wound  carefully 
dressed  and  protected.  If  there  is  much  discharge,  the  grafts  will 
not '  take ';  but  if  the  wound  is  merely  discharging  serum,  there 
should  be  no  difiiculty  in  getting  them  to  grow.  Usually  they 
disappear  for  a  day  or  two,  from  the  cuticle  becoming  softened  or 
di^tegrated  ;  but  soon  the  epithehum  of  the  cutis  spreads,  and 
makes  itself  visible  as  a  distinct  centre  of  repair.  The  greatest 
gentleness  is  needed  in  handling  the  graft,  as  it  readily  perishes. 

2.  Transplantation  of  targe  portions  of  cuticle  as  suggested  by 
Thiersch.  This  method  consists  in  removing  wide  strips  of 
cuticle  with  a  razor,  and  implanting  them  on  a  fresh  wound  or 
on  a  raw  surface  previously  denuded  of  all  granulations.  The 
ulcerated  surface  is  first  scraped,  and  the  resulting  hemorrhage 
stayed  by  pressure  with  a  sponge,  a  layer  of  protective  being, 
however,  interposed,  so  that  when  the  sponge  is  subsequently 
removed  the  bleeding  shall  not  recur.  The  strips  of  cuticle  are 
'  a  cut,  care  being  taken  to  make  them  as  thin  as  possible;  the 
illae  are  always  encroached  on,  however,  and  hence  some 
tottnt  of  blood  escapes,  in  which  the  grafts  are  allowed  to 
tain  soaking  until  required  for  use.  When  it  is  thought  that 
ident  material  has  been  obtained,  the  sponge  and  protective 
E  removed,  and  the  grafts  gently  transferred,  being  applied  in 
eh  a  way  that  they  overlap  each  other  and  also  the  margins  of 
e  defect  There  is  always  some  tendency  for  the  edges  of  the 
trraft  to  turn  in.  and  this  must  be  prevented.  They  are  then 
■  overed  with  protective,  or  thin  silver-foil,  and  the  whole  dressed 
^Illiseptically.  There  is  usually  no  need  to  look  at  the  wound  for 
ome  days.  The  outer  sides  of  the  thigh  or  arm  are  the  best 
,  laces  from  which  lo  take  the  grafts.  By  this  method  subsequent 
'  ijiiuactton  is  to  a  large  extent  prevented. 

3.  The  whole  thickness  of  the  skin  is  used  in  some  instances. 
Thus,  the  preputial  tissue  removed  in  circumcision  is  most 
llnable  for  this  purpose,  being  soft  and  flexible.  All  redundant 
1  fctty  tissue  must  be  removed,  and  only  the  skin  applied. 
«  granulations  should  always  be  previously  scraped  away,  and 
e  ^ait  stitched  down  to  the  underlying  cicatricial  tissue  with 
K  catgut.  It  may  also  be  applied  to  the  raw  surface  of  an 
fetation  wound. 

II.  Ulcers  doe  to  Specific  Bacteria. 
\  The  different  forms  of  infective  ulcers    met  with  in    surgical 
ncticc  will    be  described    under    the   appropriate   headings   in 
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different   parts   of  the   book.     It   will   suffice  here   to   mention 
them : 

Soft  Chancre  (Chapter  XXXVIII.). — This  may  be  taken  as  a 
type  of  all  infective  ulcers,  clearly  showing  the  stages  of  infection, 
incubation,  ulceration,  and  repair. 
Ulcers  due  to  Syphilis  (Chapter  VI.) : 
(a)  The  primary  sore. 

{b)   Secondary  ulcers,  mainly  of  mucous  membranes,  but 
sometimes  involving  the  skin,  and  due  to  the  breaking 
down  of  so-called  tubercular  syphilides. 
{c)   Intermediate,  rupial,  or  ecthymatous  sores. 
{d)  Tertiary  ulcers  from   the  disintegration  of  gummata, 
either  superficial  and  multiple,  or  deep  and  single. 
In  inherited  syphilis,  any  or  all  of  the  above  varieties  may  be 
seen,  except  the  primary  sore. 

Phagedenic  ulceration  (p.    125)  is  usually  associated  with  syphilis, 
but  whether  the  phagedena  is  itself  due  to  a  specific  organism 
is  a  little  doubtful. 
Ulcers  due  to  Tubercle : 

(a)  The   lupoid   ulcer,   due   to  a  cutaneous    tuberculosis 

(Chapter  XIV.),  or 
(h)  The  tuberculous   ulcer,   arising  as  a  rule  from   the 
bursting  of  a  subcutaneous  or  submucous  tuberculous 
abscess  (Chapter  XIV.). 
(f)   Various  other  tuberculous  ulcerative  lesions  of  the  skin 
are    described    by  dermatologists   under    the    title 
*  scrofulodermia,*  whilst  Bazin's  disease  (or  erythema 
induratum)  is  possibly  tuberculous  in  origin. 
Malignant  Pustule,  due  to  the  Bacillus  anthracis  (p.  1 13). 

III.  Malignant  Ulcers. 

These  are  due,  as  has  already  been  pointed  out,  not  to  any 
inflammatory  process,  but  to  the  actual  replacement  of  the  skin 
by  the  growth,  so  that  loss  of  substance  necessarily  ensues.  It 
is  only  requisite  to  mention  the  varieties  here;  a  fuller  description 
will  be  appended  later  (Chapter  VII.) : 

{a)  Rodent  ulcer,  a  chronic  cancer  starting  in  the  sebaceous 
glands  or  hair  follicles,  and  accompanied  with  very  little  over- 
growth. 

{h)  Epitheliomatous  ulcer,  arising  from  cancer  of  the  skin  or 
mucous  membranes. 

{c)  Scirrhous  ulcer,  resulting  from  destruction  of  the  skin  over 
a  scirrhous  tumour. 

{d)  Fungating  ulcer,  where  a  neoplastic  growth  protrudes  from 
the  skin.  It  may  be  caused  by  a  soft  encephaloid  cancer,  or  a 
sarcoma,  whilst  a  cysto-adenoma  mammae  gives  rise  to  a  similar 
appearance.  It  constitutes  the  condition  formerly  known  as  a 
*  fungus  haematodes.' 
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Bv  gangrene  is  meant  the  simultaneous  loss  of  vitality  of  a  con- 
siderable area  of  tissue.  If  the  process  is  limited  to  the  soft  parts 
of  the  body,  it  is  often  termed  sloughing  or  spkactlalum,  and  the 
dead  mass  a  slough  or  sphacilm  ;  if  a  tangible  portion  of  bone  dies, 
tucrosis  is  said  to  have  occurred,  and  the  necrosed  mass  is  called 
a  uquestntm ;  while  the  term  gangrene  is  more  especially  applied 
to  a  necrotic  process  affecting  simultaneously  the  hard  and  soft 
tissues  of  a  limb. 

General  History  of  a  due  of  Quigrene. 

SisnB  of  Death. — Death  of  a  limited  portion  of  the  body  can  be 
recognised  prior  to  the  supervention  of  evident  post-mortem 
changes  within  it  by  five  characteristic  signs  : 

1.  Loss  of  pulsation  in  the  vessels. 

2.  Loss  of  heat,  since  no  warm  blood  is  brought  to  it. 

3.  Loss  of  sensation,  although  much  pain  may  be  experienced 
whilst  death  is  occurring,  and  such  may  be  referred  to  the  dead 
part  through  irritation  of  the  nerves  above. 

4.  Loss  of  function  of  the  gangrenous  mass,  which,  if  it  is  a 
limb,  lies  flaccid  and  motionless. 

5.  Change  of  colour,  the  character  of  which  depends  on  the 
amount  of  blood  in  the  part  at  the  time  of  death  ;  if  the  limb  is 
full  of  blood,  it  becomes  purple  and  mottled  ;  if  anaemic,  a  waxy 
or  cream  colour  results. 

These  five  signs  may  be  in  measure  present  when  the  vitality 
of  a  limb  is  seriously  depressed,  as  by  ligature  of  the  main  vessel 
or  by  its  embolic  obstruction  ;  but  if  they  continue  for  any  length 
of  time,  death  is  practically  certain  to  ensue,  and  they  will  then  be 
rendered  more  obvious  by  the  phenomena  about  to  be  described. 

ChangM  occnning  in  tiie  Dead  TiBsnes. — The  character  of  these 
changes  depends  mainly  on  the  condition  of  affairs  at  the  time  of 
death,  and  whether  or  not  putrefaction  supervenes.  The  following 
conditions  are  described : 
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1.  Dry  Oangrene  {  —  4ealh  +  mummijkatioit). — Such  can  only 
occur  when  the  tissue  involved  is,  previous  to  its  death,  more  or 
less  drained  of  its  fluids,  so  that  it  readily  shrivels  up  and  loses  its 
moisture.  The  usual  cause  is  chronic  arterial  obstruction,  as 
brought  about  by  atheroma  or  calcification  of  the  terminal  arteries, 
to  which  a  sudden  or  gradual  complete  occlusion  of  the  main 
trunk  is  often  superadded.  The  dead  part  becomes  hard,  dry  and 
wrinkled,  and  is  of  a  dark-brown  or  black  colour  from  the  diffu- 
sion of  the  disintegrated  hjenioglobin  (Fig.  7).  ,  The  more  fleshy 
parts  (for  instance,  the  tissues  above  the  ankle)  rarely  undergo 
complete  mummification,  and  the  surrounding  hving  tissues  are 
often  considerably  inflamed.  If  sepsis  be  admitted,  the  parts  may 
b3Come  horribly  offensive. 

2.  HoiBt  OaoETene  arises  when  a  part  of  the  body  full  of  fluid 
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dies,  and  is  especially  associated  with  any  obstruction  on  the  side 
of  the  veins,  or  with  acute  arterial  thrombosis  in  a  previously 
sound  limb,  e.g.,  in  traumatic  gangrene  due  to  pressure  upon,  or 
rupture  of,  the  main  trunk.  The  loss  of  the  vis-a-tergo  derived 
from  the  heart's  impulse  causes  a  negative  pressure  in  the  capil- 
laries, which  become  filled  by  regurgitation  from  the  veins. 
Obviously,  such  a  condition  is  well  suited  for  the  development 
of  the  organisms,  which  always  exist  in  numbers  on  the  skin,  and 
unless  the  most  vigorous  efforts  are  made  to  render  it  aseptic 
before  or  immediately  after  death,  moist  gangrene  is  certain  to  be 
associated  with  putrefaction.  Unhappily,  this  precaution  is  but 
seldom  adopted,  or  even  available,  and  hence  in  the  majority  of 
cases  putrefaction  occurs  ;  it  must  be  clearly  understood,  however, 
that  it  is  no  essential  part  of  the  gangrenous  process. 

Aseptic  Moist  Gangrene  is  characterized  by  the  dead  tissues 
becoming  more  or  less  discoloured,  either  purple  or  any  shade 
from  black  to  yellow,  green  or  white.  It  remains  of  much  the 
same  size  and  consistency  as  at  the  time  of  death  so  long  as  it  is 


kept  from  contamination,  and  is  then  simply  and  quietly  cast  oflf 
hom  the  surrounding  tissues  without  any  obvious  inflammatory 
distoibance,  although  a  certain  amount  of  toxaemia  may  result 
from  the  absorption  of  various  products  from  the  dead  tissues. 

Septic  or  Putrid  Hoist  OaugTeiie  (Fig,  8)  is  necessarily  asso- 
ciated with  a  rapid  lireaking-up  and  disintegration  of  the  mass, 
which  becomes  black,  green,  or  yellow.  The  cuticle  is  raised 
from  the  cutis  vera  by  blebs  containing  stinking  serum,  or  even 
babbles  of  gas,  and  these  can  be  readily  pressed  along  under  the 
epidermis  for  some  distance.  The  tissues  of  the  limb  are  soft 
and  lacerable,  and  on  grasping  it  emphysematous  cracklbg  is 
usu&lly  noted. 

The  Later  History  of  a  gangrenous  mass  depends  entirely  on 
its  asepticity  or  not,  and  on  its  bulk. 

(«)  If  the  necrotic  area  is  small  in  size  and  aseptic,  it  may, 
under  favoiir.-ible  circumstances,  be  entirely  ahsorhed  in  the  same 
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way  as  is  a  catgut  ligature.  Such  is  often  observed  after  slough- 
ing of  small  portions  of  amputation  flaps ;  if  the  part  is  kept  dry 
aod  aseptic,  it  is  gradually  removed,  and  when  the  process  is 
completed,  a  small  dark  scab  will  fall  or  be  picked  off,  and  a 
cicatrix  found  beneath  it.  In  a  similar  way  dead  bone  may  be 
absorbed,  if  the  sequestrum  is  not  too  large  or  too  dense,  and  if 
il  is  in  close  proximity  to  healthy  x-ascular  tissue.  Thus,  a  child 
came  to  the  hospital  with  a  portion  of  the  outer  table  of  the  skull, 
a»  large  as  the  palm  of  a  man's  hand,  quite  bare  and  dead,  as  the 
result  of  sloughing  ceiluhtis ;  it  was  treated  antiseptically,  and 
gtanulalioDs  gradually  sprang  up  through  the  bone  in  all  direc- 
tioos,  until  tinally  the  whole  was  absorbed,  with  the  exception  of 
merely  a  ^mall  flake,  the  size  of  one's  httle  finger  nail,  which 
separated.  The  dead  portion  is  first  invaded  by  leucocytes  from 
the  lymphatic  spaces  or  vessels  of  the  innmediately  contiguous 
living  tissues,  and  infiltrated  by  them  and  the  accompanying 
blood  plasma.  By  a  process  of  auto -digestion  this  infiltrated 
portion  disappears,  and  is  replaced  by  granulation  tissue  (for  the 
(AV^m  of  which,  see  Chapter  VIII.),  which  in  turn  is  converted 
iato  a  cicatrix,  and  covered  vnXh  cuticle  in  the  usual  way. 
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(b)  If  the  mass,  though  aseptic,  is  of  such  a  size,  or  consists  of 
such  tissues,  as  to  prevent  its  total  absorption,  or  if  the  vital 
activity  of  the  patient  is  lowered,  a  modification  of  the  same  pro- 
cess results  in  partial  absorption  of  the  dead  material,  whilst  the  re- 
mainder is  cast  off  and  separated  by  a  simple  process  of  anamic  ulceration. 
The  dead  part  immediately  contiguous  to  the  livmg  is  removed  and 
replaced  by  granulation  tissue,  and  this  change  continues  advancing 
into  the  mass  until  the  layer  of  granulations  which  has  penetrated 
furthest  is  at  such  a  distance  &om  its  nutritive  basis  as  to  be 
unable  to  derive  from  it  sufficient  pabulum,  owing  to  the  contrac- 
tion of  the  cicatricial  tissue  which  is  forming  behind  ;  and  then  a 
simple  ulcerative  process  from  defective  nutrition  causes  a  line  of 
cleavage  to  form  between  the  living  and  dead,  by  means  of  which 
the  latter  is  separated  from  the  body.     The  size  of  the  portion 
thus  cast  off  is  distinctly  less  than  that  of  the  original  necrotic 
mass.     Whilst  this  is  occurring,  there  is  no  local  inflammatory 
reaction,  and  but  little  resulting  constitutional  disturbance.     It  is 
slow  in  progress,  but  there  are  none  of  the  risks  attaching  to  the 
more  rapid  septic  proceeding.     Of  course,  the  denser  and  harder 
the  tissues,  the  longer  they  take  in  separating,  and  hence  it  is 
possible  for  the  soft  tissues  of  a  limb  to  have  separated,  and  the 
wound  caused  thereby  to  have  cicatrized  before  much  impression 
has  been  made  on  the  bones.     Considerable  retraction  ensues, 
giving  rise  to  a  conical  stump  from  the  apex  of  which  the  bones 
protrude, 

(c)  If  the  gangrenous  portion  is  septic,  its  separation  is  accom- 
plished by  a  distinctly  inflammatory  act  taking  place  in,  and  at  the  expense 
ofy  the  surrounding  living  tissues.  The  extent  of  the  gangrene  is 
primarily  indicated  by  a  line  of  demarcation,  due  to  the  change  in 
colour  occurring  in  the  dead  part,  the  living  tissues  retaining  their 
normal  hue.  The  irritation  of  the  chemical  products  formed 
in  the  necrosed  mass  causes  in  a  few  days  inflammation  in  the 
surrounding  structures,  resulting  in  hyperaemia  and  subsequent 
exudation  of  plasma  and  leucocytes ;  the  tissue  of  the  part  dis- 
appears, and  is  replaced  by  a  cell  infiltration,  which  in  turn  breaks 
down  into  pus,  whilst  a  layer  of  granulation  tissue  forms  at  the 
limit  of  the  living  portion,  and  thus  the  final  line  of  separation  is 
produced.  Clinically,  one  notices  in  this  latter  stage  a  bright 
red  line  of  hyperaemia  at  the  extremity  of  the  living  tissues, 
which  gradually  spreads  and  deepens  until  about  the  eighth  or 
tenth  day,  when,  if  the  cuticle  is  intact,  the  living  and  dead  parts 
are  separated  by  a  narrow  white  or  yellow  line,  which  is  proved, 
on  pricking  the  epidermis,  to  be  due  to  the  presence  of  a  layer  of 
pus ;  as  the  pus  escapes,  a  shallow  groove  is  seen,  running  between 
a  granulating  surface  on  the  side  of  the  living  tissues  and  the 
gangrenous  mass.  This  process,  gradually  extending  through 
the  whole  thickness  of  the  limb,  is  attended  by  the  local  signs  of 
inflammation  and  by  fever,  the  degree  of  the  latter  depending  on  the 
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[  Bmount  of  putrid  material  absorbed.  The  inflammatory  process, 
moreover,  is  not  always  limited  to  the  line  of  separation,  but  may 
spread  upwards  along  the  lymphatics  or  veins,  or  in  the  fascial 
and  muscular  planes,  until,  perhaps,  the  whole  limb  is  involved  in 
an  extensive  suppurative  process. 

The  Oonstitutioiial  Symptoms  of  gangrene  may  be  described 
under  two  distinct  headings  : 

(a)  Those  general  conditions  which  predispose  to  the  occurrence 

I  of  gangrene,  and  which  are  mainly  of  a  debilitating  character, 
affecting  either  the  composition  of  the  blood  or  the  vitality  of  the 
limbs.  Thus,  the  patient  may  be  suffering  from  general  asthenia, 
Buch  as  results  from  preceding  fevers  ;  or  his  circulation  may  lack 
vigour  either  from  weakness  of  the  heart  muscles  or  from  some 
valvular  lesion;  or,  again,  his  arteries  may  be  so  diseased,  or 
rendered  so  rigid  by  atheromatous  or  calcareous  changes,  that, 
although  a  sufficient  supply  of  blood  may  reach  the  extremities 
for  aU  ordinary  circumstances  of  life,  yet  any  unusual  demand 
upon  the  circulation  cannot  be  met.  Many  evidences  of  mal- 
nutrition usually  manifest  themselves  before  the  onset  of  gangrene. 
General  diseases,  such  as  diabetes  and  albuminuria,  may  be 
present,  as  also  the  constitutional  results  of  a  vicious  life. 

(6)  Those  conditions  depending  on  the  presence  and  connection 

»witli  the  body  of  the  dead  tissue,  Various  forms  of  septic  or 
ptomaine  poisoning  result,  usually  causing  fever,  asthenic  in 
type  and  variable  in  amount.  Pain,  moreover,  is  frequently  a 
prominent  feature  in  some  forms  of  gangrene,  and  the  patient 
e  soraelimes  liable  to  become  exhausted  from  this  cause,  even 
though  he  is  protected  by  the  surgeon's  care  from  the  dangers  of 
•epsis. 
The  Treatment  of  gangrene  naturally  divides  itself  into  the 
local  and  general.  We  sliall  not  discuss  the  question  of  Local 
treatment  at  this  place,  leaving  it  to  be  dealt  with  under  the 
appropriate  headings  hereafter.  As  to  Oeneral  treatment,  but 
little  need  be  said  beyond  that  the  strength  of  the  patient  must 
be  maintained  by  plenty  of  easily  assimilable  food,  sufficient 
stimulant,  and  tonics.  P^un  and  sleeplessness  must  be  combated 
by  the  administration  of  a  suitable  amount  of  opium  or  morphia, 
if  the  kidneys  are  healthy.  Diabetes  and  albuminuria  need  dietetic 
and  therapeutic  measures  in  order  to  limit,  i(  possible,  the  excre- 
tion of  sugar  and  albumen. 

Varieties  of  Qangrene. 

I  Having  thus  traced  in  outline  the  general  history  of  a  case  of 
gangrene — the  signs  of  death  in  the  part,  the  various  post-motteni 
changes  which  may  occur  in  it,  the  means  whereby  Nature  rids 
the  body  of  such  an  encumbrance,  and  the  various  dangers,  local 
and  genera),  the  patient  runs — we  now  turn  to  the  different  forrns 
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of  the  disease  whicli  are  met  with,  and  propose  to  discuss  them 
icrialim.  The  following  classification  is  one  which,  though 
admittedly  imperfect,  does  in  a  measure  group  together  allied  types 
ofthe  affection,  and  will  serve  as  a  useful  one  for  practical  purposes. 

I.  Symptomatic  Oangrene,  or  that  predisposed  to  by  preceding 
vascular  or  general  conditions,  where  a  trauma,  if  present  at  all, 
is  of  very  slight  significance, 

(a)  Gangrene  from  embolus. 
\h)  Senile  gangrene. 

(c)  Gangrene  from  arterial  thrombosis  (non-senile). 

(d)  Diabetic  gangrene. 
\e)  Raynaud's  disease. 
(/)  Gangrene  due  to  ergot. 

II.  ^^nin&tic  Ghingrene,  which  may  be  due  to  direct  or  indirect  1 
injury,  and  where  the  damage  done  to  the  vessels  or  tissues  by 
the  trauma  is  the  immediate  cause  of  the  loss  of  vitality.  Two 
varieties  of  this  may  be  met  with,  viz, : 

(rt)  The  indirect,  where  the  lesion  involves  the  vessels  ofthe 
limb  perhaps  some  distance  above  the  spot  where  the 
gangrene  occurs, 

{b)  The  direct,  where  the  gangrenous  process  is  limited  to 
the  part  injured. 

III.  Infective  Gangrene,  which  arises  from  the  activity  and 
influence  of  micro-organisms. 

(a)  Acute  inflammatory  or  spreading  traumatic  gangrene. 
{b\  Wound  phagedena  and  hospital  gangrene, 
(ej  Necrosis  of  bone  (most  cases). 
[a)  Noma  and  cancrum  oris. 
{e)  Carbuncle  and  boil. 

IV.  Oangrene  frDm  Thermal  CauBes — frost-bite  and  bums. 
Each  of  these  varieties  must  now  claim  separate  and  individual 

attention. 

I.  Symptomatic  Oangrene. 

(fl)  Embolic  Gangrene.  (For  general  dei^ls  as  to  emboli,  see 
Chapter  XI.)  When  the  main  artery  of  a  limb  becomes  blocked 
by  a  simple  embolus,  the  condition  is  exactly  similar  to  that 
which  obtains  after  ligature — (>.,  the  vitality  of  the  part  is 
diminished  until  such  a  time  as  the  collateral  circulation  is 
established.  Under  ordinary  circumstances  it  should  not  lead  to 
gangrene;  but  if  either  the  general  or  local  vitality  is  much 
reduced,  the  obstruction  of  the  main  trunk  may  be  sufficient  to 
determine  the  death  of  more  or  less  of  the  limb.  There  are 
two  chief  conditions  under  which  gangrene  is  likely  to  follow 
an  embolus:  (i.)  Where  the  embolus  consists  of  a  fibrinous 
vegetation  detached  from  one  of  the  cardiac  valves  in  a  case  of 
endocarditis  following  rheumatic  or  other  fevers.  The  general 
nutrition  has  been  depressed  by  the  preceding  fever,  the  heart's 
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weak,  and  the  circulation  possibly  impeded  by  the 
%-alvular  lesion,  so  that  ihe  block  of  a  main  trunk,  even  in  a 
young  person,  is  often  sufiEcient  to  determine  gangrene,  (ii.)  It 
also  follows  when  a  detached  atheromatous  plate  blocks  the  main 
vessel  of  a  limb  previously  rendered  anemic  by  arterial  degenera- 
tion, an  occurrence  not  unusual  in  elderly  people. 

Emboli  are  most  commonly  arrested  at  tbe  sites  of  division  of 
the  main  tnmks  (Fig.  9,  A),  or  where  the  calibre  is  suddenly 
luni&bed  by  the  origin  of  a  large  brancb,  tbe  embolus  often 
Idling  over  the  bifurcation,  and  thus,  as  it  increases  in  size 
the  subsequent  deposit  thereon  of  fibrin,  efTectuaily  closing 
3  branches  (Fig.  9,  B).  In  the  lower  limb  it  occurs  at  the 
sioQ  of  the  femoral  or  popliteal;  in  the  upper,  at  the  origin 
the  superior  profunda,  or  where  the  brachial  divides. 


tii;    9.  —  DuoVAHs  or  Ewbolcs 

AN  Artery. 

"^thteiiibolus  is  seen,  and  the  commencenienl  of  a  thrombus  on  it,  h 
»«  jW  obstructing  the  vessel ;  in  B  both  branches  of  the  trunk  a 
Woeied  by  iheETOwlbof  Ihedot 

The  chief  early  Symptom  is  pain  experienced  both  at  the  point 
"  impaction  and  also  down  the  limb  along  the  course  of  the  | 
J'SMl,  Pulsation  below  the  block  ceases,  sensation  and  tempera- 
™t  diminish,  and  the  part  feels  heavy  and  useless.  If  the  ' 
••Wfls  are  healthy,  stagnation  of  blood  in  the  veins  is  an  early 
'*oll,  the  terminal  portion  of  the  limb  becoming  congested  and 
Wttnaious,  and  finally  passing  into  a  condition  of  moist  gangrene. 
"  however,  the  terminal  arteries  are  calcified  or  atheromatous, 
^'h«  the  limb  is  in  a  state  of  chronic  ansBiaia,  dry  gangrene  is 
wHy  to  follow.  The  process  starts  peripherally,  and  spreads 
piduaily  upwards  until  it  reaches  a  level  where  there  is  sufficient 
"TCulalion  to  maintain  the  life  of  the  part.  Such  usually  obtains 
tbe  neighbourhood  of  a  joint,  since  there  is  always  a  more  free 
here  than  in  the  inter-articular  portions  of  the  limb; 
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thus,  in  the  leg  the  gangrene  is  arrested  either  immediately  above 
the  ankle  or  below  the  knee.  The  subsequent  history  depends 
upon  whether  or  not  the  dead  tissue  is  allowed  to  become  septic, 
and  requires  no  special  notice. 

Treatment. — The  all-important  requisite  in  dealing  with  a  case 
of  this  nature  is  to  prevent  the  advent  of  sepsis,  since  it  may 
transform  what  would  otherwise  be  a  condition  associated  with 
but  little  danger  Into  one  of  the  gravest  moment.  As  soon  as 
possible  after  the  obstruction  has  taken  place,  and  before  any 
absolute  signs  of  death  are  manifest,  scrupulous  care  must  be 
taken  to  purify  the  part.  The  nails  should  be  cut,  and  the 
whole  limb  thoroughly  but  gently  scrubbed  with  carbolic  lotion 
(i  in  20),  special  attention  being  directed  to  the  intervals  between 
the  toes  and  the  semilunar  folds  of  the  nails.  It  should  then 
be  wrapped  in  a  layer  or  two  of  moist  and  purified  gauze, 
swathed  round  with  salicylic,  iodoform,  or  sterilized  wool,  and 
lightly,  though  firmly,  bandaged.  The  limb  is  kept  slightly 
raised,  so  as  to  prevent  venous  regurgitation  without  interfering 
with  the  arterial  supply,  and  by  this  means  gangrene  may  be 
prevented.  If,  however,  these  precautions  are  not  successful,  and 
the  part  dies,  the  same  measures  as  to  the  maintenance  of  asepsis 
must  be  continued  until  a  natural  line  of  separation  forms.  In 
old  people  with  dry  gangrene  similar  rules  are  followed  as  for  the 
senile  type;  but  in  the  moist  form,  occurring  in  young  people, 
the  natural  process  of  separation  may  be  hastened  by  severing 
the  dead  from  the  living  and  sawing  through  the  bone,  or 
possibly  amputation  through  the  living  tissues  a  little  above  may 
be  considered  advisable,  a  more  shapely  stump  being  thus 
obtained.  Where  sepsis  has  occurred,  it  is  wise  to  amputate 
through  healthy  tissue  as  soon  as  the  gangrenous  process  has 
finally  ceased  to  extend.  If,  however,  spreading  septic  inflam- 
mation exists,  one  may  be  driven  much  higher  up  the  limb 
than  would  be  otherwise  necessary,  whilst  very  acute  septic 
symptoms  may  determine  amputation  before  any  line  of  separa- 
tion has  formed. 

(h)  Senile  Gangrene  is  a  condition  which,  as  the  name  implies, 
occurs  in  elderly  people,  and  is  the  result  of  imperfect  nutrition 
of  the  tissues.  The  toes  are  most  frequently  affected,  but  it  is 
also  seen  in  the  hand,  and  may  attack  the  nose,  ears,  or  even 
the  tongue. 

Causes. — These  are  to  be  found  mainly  in  the  condition  of  the 
circulatory  organs,  (a)  Calcareous  degeneration  (Chapter  X.)  of 
the  smaller  vessels  of  the  limb  or  part  is  always  present,  as  also 
possibly  atheroma  of  the  larger  arteries.  The  vessels  in  con- 
sequence become  pipe-like  and  inelastic,  and  incapable  of  accom- 
modating themselves  to  the  requisite  variations  in  the  blood- 
supply.  Hence  a  fixed  minimal  amount  of  blood  enters  the  limb, 
which  passes  into  a  chronic  state  of  anaemia  and  malnutrition, 
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whilst  the  tunica  intima  is  often  so  rough  as  to  predispose  to 
thrombosis  with  or  without  injury,  (b)  A  veak  hturt  is  generally 
present,  leading  to  low  pulse  tension,  and  increased  difficulty  in 
prapelhng  the  blood  through  the  rigid  and  narrowed  vessels ;  and 
(r)  the  condition  of  the  blood  may  be  impoverisktd  by  albuminitria. 
\\  hen  such  predisposing  factors  are  present,  anything  that  results 
in  (d)  Ikrtmbom  eithtr  in  the  main  Imnks  or  in  the  peripheral  arterioles 
or  capilUries  is  likely  to  determine  the  onset  of  gangrene.  Throm- 
b^»is  of  the  naain  vessels  may  be  due  to  some  injury  to  the  limh 
which  often  passes  unnoticed,  or  more  frequently  arises  from  a 
gradual  deposit  of  fibrin  on  the  already  roughened  walls.  If  the 
obstruciion  originates  in  the  smaller  trunks  or  capillaries,  it  is 
l^neratly  brought  about  by  some  slight  injury,  such  as  striking 
the  ball  of  the  great  toe  against  the  table,  or  even  cutting  a  com. 
Exposure  to  cold  may  also  act  as  an  exciting  agent.  In  either 
case  the  clotting  extends  for  some  distance,  and  the  height  to 
which  the  gangrene  spreads  will  vary  accordingly. 

Bymptoiiu. — Preliminary  evidences  of  malnutrition  of  the  limb 
will  probably  have  been  noticed  for  some  time  in  the  form  of  cramp 
and  paio  in  the  muscles,  which  become  fatigued  rapidly,  whilst 
sensations  of  pins  and  needles  or  numbness  are  also  complained 
oL  The  circulation  in  the  tibials  may  be  so  slight  as  Co  be 
scarcely  perceptible,  and  the  whole  limb  feels  cold  and  heavy. 
The  skill  is  frequently  more  or  less  congested,  and  extremely 
prone  to  low  forms  of  ulceration  or  eczema.  When  the  gangrene 
commences  as  a  result  of  some  peripheral  lesion,  an  area  of  painful 
redness  is  first  noticed,  perhaps  running  on  to  ulceration,  and  in 
the  centre  of  this  patch  a  slough  is  formed,  which  becomes  dry 
and  black.  The  process  gradually  spreads  from  this  focus  with 
more  or  less  inflammation,  so  that  it  is  sometimes  known  as 
iKJUiHrnatory  senile  gangrene.  If,  however,  it  results  from  tlirom- 
Ixisis  of  the  main  vessels,  death  occurs  without  the  supervention 
oi  local  inflammatory  phenomena,  the  toes  merely  shrivelling  up 

I  and  dying  {noH-inJiammalory  senile  gangrene^  The  inner  side  of 
the  great  toe  Is  perhaps  the  commonest  situation  for  the  com- 
mencement of  the  mischief,  and  thence  it  spreads  from  one  toe  to 
another,  and  also  along  the  instep  and  up  the  ankle  to  the  leg. 
Pain  is  always  a  marked  feature,  whilst  the  extent  of  the  gan- 
grene is  dependent  partly  on  the  amount  of  general  and  local 
vitality,  and  partly  on  the  asepticity  or  not  of  the  surrounding 
ibksues.  As  the  disease  spreads,  the  patient  becomes  exhausted 
by  the  long'continued  pain  and  want  of  sleep ;  and  septic  fever, 
bedsores,  or  the  intervention  of  some  cardiac,  pulmonary,  or  renal 
cotnplicatioD,  may  also  hasten  a  fatal  termination. 
The  Trwtme&t  adopted  until  within  the  last  few  years  was 
governed  by  the  observation  that  any  attempt  to  remove  the 
deaul  tissues  by  amputating  through  neighbouring  living  parts  is 
doomed   lo  bilure,  ^ce    the  gangrenous  process  is  certain  to 


76  A  MANUAL  OF  SURGERY 

commence  again  in  the  flaps;  if  merely  cutting  a  com  suffices 
to  originate  the  malady,  much  more  does  so  severe  an  injury 
as  an  amputation.  The  parts  were  dusted  with  iodoform  or 
some  similar  antiseptic,  and  wrapped  in  cotton -wool  to  keep 
them  warm ;  the  surgeon  then  waited  for  a  line  of  separation,  and 
even  then  did  not  amputate,  but  merely  assisted  Nature  by 
dividing  tendons  or  bones.  At  the  same  time,  the  general  health 
was  maintained  by  the  judicious  administration  of  suitable 
nourishment,  stimulants  and  tonics,  whilst  pain  was  alleviated  by 
the  use  of  opium  in  such  doses  as  the  condition  of  the  kidneys 
allowed.  In  spite  of  every  care,  however,  the  enfeebled  constitu- 
tion of  the  patients  often  proved  unequal  to  the  task  of  ridding 
the  body  of  the  dead  mass,  so  that  death  from  exhaustion  or 
blood-poisoning  was  the  rule  rather  than  the  exception,  and  even 
if  the  patient  did  recover,  the  prolonged  and  enforced  stay  in  bed 
considerably  diminished  his  vital  powers. 

It  has  now,  however,  been  clearly  demonstrated  that  early 
amputation  performed  under  careful  antisepsis,  and  well  away  from 
the  dead  mass  at  a  point  where  the  surgeon  considers  the  blood- 
supply  sufficient  to  nourish  the  flaps,  and  yet  not  so  near  the 
trunk  as  to  seriously  threaten  life  through  shock,  holds  out  the 
best  prospects  of  relief.  In  order  to  determine  the  most  favour- 
able site  for  the  amputation,  the  pulsation  in  the  main  artery 
should  be  felt  for,  and  if  feasible  no  operation  performed  at  a  spot 
where  it  appears  to  be  occluded.  The  condition  of  the  limb  will 
also  influence  the  surgeon's  decision ;  if  thin,  attenuated,  and 
shrivelled,  it  will  be  wise  to  amputate  high ;  but  if  the  limb  is 
fairly  well  nourished  and  with  plenty  of  adipose  tissue,  the 
operation  may  be  performed  somewhat  lower.  In  operating,  as 
little  damage  as  possible  should  be  inflicted  on  the  parts,  the 
flaps  being  nearly  equal  in  length  and  not  too  flimsy,  a  circular 
amputation,  or  some  slight  modification  of  it,  being  perhaps  the 
best.  In  cases  where  the  mischief  is  limited  to  the  foot,  it  is 
usually  advisable  to  amputate  through  the  lower  third  of  the 
thigh,  or  at  any  rate  in  the  neighbourhood  of  the  knee-joint, 
though  not  through  the  joint  itself,  as  the  flaps  in  that  operation 
are  always  rather  flimsy.  We  have  followed  this  line  of  practice 
for  some  years,  and  have  no  reason  to  be  dissatisfied  with  our 
results.  Dissection  of  the  portions  removed  has  always  shown 
that  the  vascular  trouble  was  fully  as  advanced  as  we  had 
anticipated,  and  that  no  minor  measures  would  have  sufficed. 

{c)  Qangrene  from  Arterial  Thrombosis  (non-senile)  is  not  a 
common  occurrence.  It  arises  as  a  result  of  that  curious  affection 
endarteritis  obliterans^  and  also  develops  in  some  young  people  in 
scattered  patches  about  the  skin  without  any  of  the  characteristic 
phenomena  of  Raynaud's  disease.  It  sometimes  occurs  in  connec- 
tion with  typhoid  fever  and  other  conditions  of  severe  toxaemia  as 
an  outcome  partly  of  the  increased  coagulability  of  the  blood,  partly 
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of  a  localized  endarteritis,  due  to  the  toxins  present  in  it.  The 
femoial  artery  is  most  usually  blocked,  but  occasionally  the 
trouble  will  spread  up  to  the  aorta  and  involve  both  legs  in  the 
gangrenous  process.  Unless  the  vein  is  also  involved,  the  gan- 
grene is  usually  of  the  dry  type.  It  is  wise  to  wait  until  a  line  of 
demarcation  has  formed,  and  then  amputate  well  above. 

(,i)  Diabetic  Oangrene  is  mainly  due  to  the  abnormal  condition 
of  the  blood  in  diabetes,  thereby  reducing  the  power  of  the  tissues 
sist  bacterial  invasion  ;  but  it  is  also  in  measure  the  result  of  a 
sclerosittg  endarteritis  and  peripheral  neuritis.  It  is  not  commonly 
met  with  in  the  subjects  of  acute  diabetes,  nor,  as  a  rule,  in  people 
below  forty  years  of  age.  It  results  usually  from  some  slight 
ttaumatic  or  infective  injury,  and  often  commences  on  the  under 
ade  or  at  the  extremity  of  one  of  the  toes  as  a  bleb,  surrounded 
by  a  dusky  purple  areola.  When  the  bleb  is  opened  or  bursts, 
the  central  portion  of  the  underlying  tissue  is  found  to  be  necrotic, 
and  from  this  focus  the  gangrene  spreads,  talcing  on  a  moist  or 
a  dry  type  according  to  the  amount  of  vascular  disease.  Not 
Itccommonly  extensive  suppurative  infiltration  of  the  soft  parts  of 
.s  limb  may  be  associated  with  a  limited  gangrene  of  a  peripheral 
tegmenl. 

In  the  Treatment  an  attempt  should  be  made  to  reduce  the 
cxcretiot]  of  sugar  by  administering  codeia  and  regulating  the 
iict,  but  too  much  time  must  not  be  lost.  A  carehil  investiga- 
tion of  the  condition  of  the  vessels  is  necessary.  If  they  are 
tolerably  healthy,  removal  of  the  dead  tissue  by  an  amputation 
not  very  much  above  the  upper  limit  of  the  disease  is  justifiable  ; 
but  should  there  be  evidence  that  the  main  trunks  are  aJTected, 
then  either  the  separation  of  the  necrosed  mass  must  be  left  to 
Nature,  the  surgeon  merely  assisting  by  the  division  of  bones,  or 
preferably,  if  the  patient's  general  state  is  good,  a  high  amputation 
may  be  undertaken.  Under  the  latter  circumstances,  however, 
there  is  some  risk  of  the  supervention  of  diabetic  coma.  The 
same  practice  would  be  required  if  extensive  inflammatory  mis- 
chief were  present. 

(f)  Baynaod's  Disease,  or  Spoataneoua  Bymmetrical  Oangrene,  is 
a  condition  usually  met  with  in  aoaimic  or  neurotic  young  women 
between  the  ages  of  fifteen  and  thirty.  It  is  due  to  vaso-motor 
■paSRl,  dependent  either  on  some  deep  unrecognised  lesion  of  the 
'■{wal  cord,  or  in  some  cases  to  a  peripheral  neuritis.  It  occurs 
is  conditions  of  nervous  exhaustion,  and  has  been  started  by  a 
sudden  fright.  Three  stages  are  usually  described  :  (i.)  local 
'Syncope  or  anxmia,  arising  as  the  direct  result  of  arterial  spasm, 
sad  characterized  by  pallor  and  painfulness  of  the  part ;  (ii.)  local 
asphyxia  or  congestion,  in  which  the  affected  tissues  are  blue  and 
cyanoeed  from  venous  regurgitation  ;  and  (iii.)  necrosis,  the  part 
becoming  dry  and  black,  though  it  is  unusual  for  the  gangrene  to 
extend  at  all  deeply.     The  onset  is  often  sudden,  and  the  disease 
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may  last  for  a  variable  time,  from  days  to  months.  If  gangrene 
supervenes,  the  latter  is  the  limit  more  often  reached,  but  it  by 
no  means  necessarily  follows  that  tissue  necrosis  occurs  in  every 
case.  The  disease  is  usually  symmetrical,  and  affects  the  fingers 
rather  than  the  toes,  but  patches  may  occur  on  any  part  of  the 
body ;  the  process  is  non-febrile,  but  often  very  painful. 
Paroxysmal  haemoglobinuria  has  been  observed,  and  is  supposed 
to  be  due  to  vaso-motor  disturbance  of  the  kidneys.  Ankylosis 
of  the  smaller  joints,  especially  of  the  terminal  phalanges,  and 
localized  patches  of  anaesthesia,  associated  with  pain  of  a  neuralgic 
type,  are  sometimes  present,  resulting  from  peripheral  neuritis. 
The  condition  somewhat  resembles  the  later  stages  of  a  chilblain, 
but  is  distinguished  by  its  more  dusky  colour,  the  greater  pain, 
the  absence  of  itching,  and  the  fact  that  the  process  is  not  limited 
to  exposed  or  terminal  parts,  or  to  cold  weather. 

The  Treatment  must  in  the  early  stages  be  directed  to  the  pre- 
vention of  gangrene.  The  constitution  should  be  built  up  by 
iron,  quinine,  and  if  need  be  by  stimulants,  whilst  menstrual 
irregularities  must  be  attended  to.  Frictions  with  stimulating 
embrocations,  warm  douches,  and  protection  from  cold  and  injury, 
may  be  employed  locally,  but  probably  the  best  results  will  follow 
the  use  of  electricity.  The  constant  current  is  employed,  and 
preferably  in  the  shape  of  the  electric  bath,  local  or  general  as 
required,  and  repeated  either  once  or  several  times  a  day.  When 
actual  gangrene  is  present,  the  dead  tissue  should  be  kept  aseptic, 
when  sooner  or  later  it  will  be  absorbed  or  separated. 

(/)  Gangrene  f^om  Ergot  is  a  rare  phenomenon,  but  it  has  been 
known  to  occur  when  diseased  rye  has  been  used  in  the  manu- 
facture of  bread.  The  resulting  gangrene  may  vary  in  extent 
from  the  loss  of  one  or  two  fingers  or  toes  to  the  sacrifice  of  the 
greater  portion  of  one  or  more  limbs. 

II.  Traumatic  Gangrene. 

By  traumatic  gangrene  is  meant  the  loss  of  vitality  of  some 
part  of  the  body  as  the  consequence  of  an  injury,  whether  applied 
to  the  main  bloodvessels  {indirect  traumatic  gangrene),  or  directly 
to  the  tissues  {direct  traumatic  gangrene). 

{a)  Indirect  Traumatic  Gangrene  arises  from  a  considerable 
variety  of  lesions,  and  the  course  and  clinical  history  are  similarly 
variable. 

(i.)  Ligature  of  the  main  artery  does  not  produce  gangrene  in  a 
healthy  limb  ;  but  should  it  be  in  a  state  of  chronic  malnutrition 
and  anaemia  from  preceding  arterial  disease,  death  of  a  certain 
portion  may  ensue,  the  case  running  a  similar  course  to  one  of 
gangrene  due  to  embolus.  It  is  usually  of  the  dry  type,  and 
limited  to  one  or  two  toes  ;  but  if  it  reaches  the  more  fleshy 
portions,  the  moist  variety  supervenes. 
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Where  the  gangrene  is  confined  lo  the  toes.  Treatment  consists 
in  waiting  for  a  definite  line  of  separation  to  form  under  an  anti- 
septic dressing,  and  then  in  assisting  the  natural  processes  at  this 
spot  by  dividing  tendons  and  bones.  Where,  however,  a  con- 
siderable area  of  the  hmb  loses  its  vitality,  and  especially  if  the 
dead  tissue  is  moist  and  septic,  an  early  high  amputation  is 
required. 

(ii.)  Arterial  tJiromboaiB  from  injnrr  only  causes  gangrene  under 
special  circumstances,  the  course  and  treatment  ^ng  similar  to 
that  resulting  from  an  embolus. 

(iii.)  ObBtractlon  to  both  mala  artery  and  vein  is  an  almost 
certain  precursor  of  gangrene.  A  few  cases  are  on  record  in 
which  both  vessels  have  been  ligatured,  or  even  portions  of  them 
removed  without  leading  to  gangrene,  as  in  dealing  with  cancerous 
deposits  in  the  axilla,  or  in  the  extirpation  of  aneurisms ;  but  in 
both  these  instances  obstruction  to  the  circulation  must  have 
previously  existed,  necessitating  the  opening  up  of  collateral 
anastomotic  branches.  In  a  normal  limb  the  occlusion  of  both 
afferent  and  efferent  trunks  is  practically  sure  to  determine  tissue 
necrosis.  It  may  therefore  be  caused  by  the  inclusion  of  both 
vessels  in  a  ligature,  or  by  the  strangulation  of  organs,  either 
witbiti  the  body,  as  in  a  strangulated  hernia,  or  outside  of  it, 
as  when  a  ligature  is  tied  round  the  base  of  the  penis,  or  a 
bandage  applied  too  tightly  round  a  fractured  limb.  It  may 
even  occur  from  the  swelling  up  of  a  limb  under  a  bandage  which 
has  been  originally  applied  with  no  undue  tension. 

A  very  similar  result  may  be  produced  by  the  excessive 
hypenemia  and  exudation  following  the  sudden  relief  of  a  tight 
constriction  around  a  part,  which  has  thus  been  deprived  of  fresh 
arterial  blood  for  some  time ;  the  vessel  walls  are  thereby  so 
damaged  that  they  are  unable  to  resist  the  blood -pressure,  and 
the  amount  of  exudation  that  follows  is  so  abundant  as  to  rapidly 
bring  the  circulation  to  a  standstill.  Such  an  occurrence  is  met 
with  after  frost-bite,  and  also  in  a  loop  of  bowel,  which  has  been 
strangulated,  after  removing  the  obstruction  to  the  circulation. 

Gangrene  may  also  result  from  the  rupture  of  a  main  artery  and 
compression  of  the  accompanying  vein  by  the  extravasated  blood, 
ao  occurrence  perhaps  most  frequently  seen  aSta  fractures  and  dis- 
locatioHs;  tt  is  then  always  of  the  moist  type.  (See  Chapter  KVIl.) 
Treatment  varies  considerably  in  these  cases.  If  the  parts  are 
hopelessly  injured  amputation  should  be  performed  at  once,  so  as 
to  prevent  the  risk  of  sepsis.  In  some  fractures  and  dislocations 
with  vascular  lesions,  it  may  be  possible  to  save  the  limb  by 
cutting  down,  turning  out  clots,  and  securing  the  injured  vessels, 
whilst  the  bony  lesion  is  dealt  with  in  a  suitable  manner.  The 
limb  should  ^erwards  be  elevated  slightly,  and  the  peripheral 
segment  kept  warm  and  aseptic.  Should  gangrene  supervene, 
amputation   will    be   required,  its  situation  depending  on  the 
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may  last  for  a  variable  time,  from  days  to  months.  If  gangrene 
supervenes,  the  latter  is  the  limit  more  often  reached,  but  it  by 
no  means  necessarily  follows  that  tissue  necrosis  occurs  in  every 
case.  The  disease  is  usually  symmetrical,  and  affects  the  fingers 
rather  than  the  toes,  but  patches  may  occur  on  any  part  of  the 
body ;  the  process  is  non-febrile,  but  often  very  painful. 
Paroxysmal  haemoglobinuria  has  been  observed,  and  is  supposed 
to  be  due  to  vaso-motor  disturbance  of  the  kidneys.  Ankylosis 
of  the  smaller  joints,  especially  of  the  terminal  phalanges,  and 
localized  patches  of  anaesthesia,  associated  with  pain  of  a  neuralgic 
type,  are  sometimes  present,  resulting  from  peripheral  neuritis. 
The  condition  somewhat  resembles  the  later  stages  of  a  chilblain, 
but  is  distinguished  by  its  more  dusky  colour,  the  greater  pain, 
the  absence  of  itching,  and  the  fact  that  the  process  is  not  limited 
to  exposed  or  terminal  parts,  or  to  cold  weather. 

The  Treatment  must  in  the  early  stages  be  directed  to  the  pre- 
vention of  gangrene.  The  constitution  should  be  built  up  by 
iron,  quinine,  and  if  need  be  by  stimulants,  whilst  menstrual 
irregularities  must  be  attended  to.  Frictions  with  stimulating 
embrocations,  warm  douches,  and  protection  from  cold  and  injury, 
may  be  employed  locally,  but  probably  the  best  results  will  follow 
the  use  of  electricity.  The  constant  current  is  employed,  and 
preferably  in  the  shape  of  the  electric  bath,  local  or  general  as 
required,  and  repeated  either  once  or  several  times  a  day.  When 
actual  gangrene  is  present,  the  dead  tissue  should  be  kept  aseptic, 
when  sooner  or  later  it  will  be  absorbed  or  separated. 

(/)  Gangrene  f^om  Ergot  is  a  rare  phenomenon,  but  it  has  been 
known  to  occur  when  diseased  rye  has  been  used  in  the  manu- 
facture of  bread.  The  resulting  gangrene  may  vary  in  extent 
from  the  loss  of  one  or  two  fingers  or  toes  to  the  sacrifice  of  the 
greater  portion  of  one  or  more  limbs. 

II.  Traumatic  Gangrene. 

By  traumatic  gangrene  is  meant  the  loss  of  vitality  of  some 
part  of  the  body  as  the  consequence  of  an  injury,  whether  applied 
to  the  main  bloodvessels  {indirect  traumatic  gangrene),  or  directly 
to  the  tissues  {direct  traumatic  gangrene). 

{a)  Indirect  Traumatic  Gangrene  arises  from  a  considerable 
variety  of  lesions,  and  the  course  and  clinical  history  are  similarly 
variable. 

(i.)  Ligature  of  the  main  artery  does  not  produce  gangrene  in  a 
healthy  limb  ;  but  should  it  be  in  a  state  of  chronic  malnutrition 
and  anaemia  from  preceding  arterial  disease,  death  of  a  certain 
portion  may  ensue,  the  case  running  a  similar  course  to  one  of 
gangrene  due  to  embolus.  It  is  usually  of  the  dry  type,  and 
limited  to  one  or  two  toes  ;  but  if  it  reaches  the  more  fleshy 
portions,  the  moist  variety  supervenes. 
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Where  the  gangrene  is  confined  to  the  toes,  Tre&tniMit  consists 
in  wailing  for  a  definite  line  of  separation  to  form  under  an  anti- 
septic dressing,  and  then  in  assisting  the  natural  processes  at  this 
spot  by  dividing  tendons  and  bones.  Where,  however,  a  con- 
siderable area  of  the  limb  loses  its  vitality,  and  especially  if  the 
dead  tissue  is  moist  and  septic,  an  early  high  amputation  is 
required. 

(ii.)  Arterial  timmbosis  ftom  ixjiirr  only  causes  gangrene  under 
special  circumstances,  the  course  and  treatment  being  similar  to 
that  resulting  from  an  embolus. 

(tii.)  Obstniction  to  both  maJa  axtery  uid  Tein  is  an  almost 
certain  precursor  of  gangrene.  A  few  cases  are  on  record  in 
which  both  vessels  have  been  ligatured,  or  even  portions  of  them 
removed  without  leading  to  gangrene,  as  in  dealing  with  cancerous 
deposits  in  the  axilla,  or  in  the  extirpation  of  aneurisms  ;  but  in 
both  these  instances  obstruction  to  the  circulation  must  have 
previously  existed,  necessitaling  the  opening  up  of  collateral 
anastomotic  branches.  In  a  normal  limb  the  occlusion  of  both 
afferent  and  efferent  trunks  is  practically  sure  to  determine  tissue 
necrosis.  It  may  therefore  be  caused  by  the  inclusion  of  both 
vessels  in  a  ligature,  or  by  the  strangulalwn  of  organs,  either 
within  the  body,  as  in  a  strangulated  hernia,  or  outside  of  it, 
as  when  a  ligature  is  tied  round  the  base  of  the  penis,  or  a 
bandage  applied  too  tightly  round  a  fractured  limb.  It  may 
even  occur  from  the  swelling  up  of  a  limb  under  a  bandage  which 
has  been  originally  applied  with  no  undue  tension. 

A  very  similar  result  may  be  produced  by  the  excessive 
hypersmia  and  exudation  following  the  sudden  relief  of  a  tight 
constriction  around  a  part,  which  has  thus  been  deprived  of  fresh 
arterial  blood  for  some  time  ;  the  vessel  walls  are  thereby  so 
damaged  that  they  are  unable  to  resist  the  blood -pressure,  and 
the  amount  of  exudation  that  follows  is  so  abundant  as  to  rapidly 
bring  the  circulation  to  a  standstill.  Such  an  occurrence  is  met 
with  after  frost-bite,  and  also  in  a  loop  of  bowel,  which  has  been 
strangulated,  after  removing  the  obstruction  to  the  circulation. 

Gangrene  may  also  result  from  the  rupture  of  a  main  artery  and 
compression  of  the  accompanying  vein  by  the  extravasated  blood, 
an  occurrence  perhaps  most  frequently  seen  aSteT  fractures  and  dis- 
locations; it  is  then  always  of  the  moist  type.    (See  Chapter  XVII.) 

Treatment  varies  considerably  in  these  cases.  If  the  parts  are 
hofielessly  injured  amputation  should  be  performed  at  once,  so  as 
to  prevent  the  risk  of  sepsis.  In  some  fractures  and  dislocations 
with  vascular  lesions,  it  may  be  possible  to  save  the  limb  by 
cutting  down,  turning  out  clots,  and  securing  the  injured  vessels, 
whilst  the  bony  lesion  is  dealt  with  in  a  suitable  manner.  The 
limb  should  afterwards  be  elevated  slightly,  and  the  peripheral 
segment  kept  warm  and  aseptic.  Should  gangrene  supervene, 
amputation   will    be    required,   its   situation   depending   on  the 
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may  last  for  a  variable  time,  from  days  to  months*  If  gangrene 
supervenes,  the  latter  is  the  limit  more  often  reached,  but  it  by 
no  means  necessarily  follows  that  tissue  necrosis  occurs  in  every 
case.  The  disease  is  usually  symmetrical,  and  affects  the  fingers 
rather  than  the  toes,  but  patches  may  occur  on  any  part  of  the 
body ;  the  process  is  non-febrile,  but  often  very  painful. 
Paroxysmal  haemoglobinuria  has  been  observed,  and  is  supposed 
to  be  due  to  vaso-motor  disturbance  of  the  kidneys.  Ankylosis 
of  the  smaller  joints,  especially  of  the  terminal  phalanges,  and 
localized  patches  of  anaesthesia,  associated  with  pain  of  a  neuralgic 
type,  are  sometimes  present,  resulting  from  peripheral  neuritis. 
The  condition  somewhat  resembles  the  later  stages  of  a  chilblain, 
but  is  distinguished  by  its  more  dusky  colour,  the  greater  pain, 
the  absence  of  itching,  and  the  fact  that  the  process  is  not  limited 
to  exposed  or  terminal  parts,  or  to  cold  weather. 

The  Treatment  must  in  the  early  stages  be  directed  to  the  pre- 
vention of  gangrene.  The  constitution  should  be  built  up  by 
iron,  quinine,  and  if  need  be  by  stimulants,  whilst  menstrual 
irregularities  must  be  attended  to.  Frictions  with  stimulating 
embrocations,  warm  douches,  and  protection  from  cold  and  injury, 
may  be  employed  locally,  but  probably  the  best  results  will  follow 
the  use  of  electricity.  The  constant  current  is  employed,  and 
preferably  in  the  shape  of  the  electric  bath,  local  or  general  as 
required,  and  repeated  either  once  or  several  times  a  day.  When 
actual  gangrene  is  present,  the  dead  tissue  should  be  kept  aseptic, 
when  sooner  or  later  it  will  be  absorbed  or  separated. 

(/)  Gangrene  f^om  Ergot  is  a  rare  phenomenon,  but  it  has  been 
known  to  occur  when  diseased  rye  has  been  used  in  the  manu- 
facture of  bread.  The  resulting  gangrene  may  vary  in  extent 
from  the  loss  of  one  or  two  fingers  or  toes  to  the  sacrifice  of  the 
greater  portion  of  one  or  more  limbs. 

II.  Traumatic  Gangrene. 

By  traumatic  gangrene  is  meant  the  loss  of  vitality  of  some 
part  of  the  body  as  the  consequence  of  an  injury,  whether  applied 
to  the  main  bloodvessels  {indirect  traumatic  gangrene),  or  directly 
to  the  tissues  {direct  traumatic  gangrene). 

{a)  Indirect  Traumatic  Gangrene  arises  from  a  considerable 
variety  of  lesions,  and  the  course  and  clinical  history  are  similarly 
variable. 

(i.)  Ligature  of  the  main  artery  does  not  produce  gangrene  in  a 
healthy  limb  ;  but  should  it  be  in  a  state  of  chronic  malnutrition 
and  anaemia  from  preceding  arterial  disease,  death  of  a  certain 
portion  may  ensue,  the  case  running  a  similar  course  to  one  of 
gangrene  due  to  embolus.  It  is  usually  of  the  dry  type,  and 
limited  to  one  or  two  toes  ;  but  if  it  reaches  the  more  fleshy 
portions,  the  moist  variety  supervenes. 
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Vhere  the  gangieoe  is  confined  to  the  toes,  Treatmeot  consists 
in  waiting  for  a  definite  line  of  separation  to  form  under  an  anti- 
septic dres5in<;,  and  then  in  assisting  the  natural  processes  at  this 
spot  by  dividing  tendons  and  bones.  Where,  however,  a  con- 
siderable area  of  the  limb  loses  its  vitality,  and  especially  if  the 
dead  tissue  is  moist  and  septic,  an  early  high  amputation  is 
required. 

(ii.)  Alterial  thrombosis  ^om  isjnrr  only  causes  gangrene  under 
special  circumstances,  the  course  and  treattneni  l)eing  simitar  to 
that  resulting  from  an  embolus. 

(iii.)  Obatmctlon  to  both  main  artery  and  vein  is  an  almost 
certain  precursor  of  gangrene.  A  few  cases  are  on  record  in 
nhicb  both  vessels  have  been  ligatured,  or  even  portions  of  them 
removed  without  leading  to  gangrene,  as  in  dealing  with  cancerous 
drpoals  in  the  axilla,  or  in  the  extirpation  of  aneurisms  ;  but  in 
both  these  instances  obstruction  to  the  circulation  must  have 
previously  existed,  necessitating  the  opening  up  of  collateral 
anastomotic  branches.  In  a  normal  limb  the  occlusion  of  both 
afferent  and  efferent  tnmks  is  practically  sure  to  determine  tissue 
necrosis.  It  may  therefore  be  caused  by  the  inclusion  of  both 
^'essels  in  a  ligature,  or  by  the  strangulation  of  organs,  either 
within  the  body,  as  in  a  strangulated  hernia,  or  outside  of  it, 
as  when  a  ligature  is  tied  round  the  base  of  the  penis,  or  a 
bandage  applied  too  tightly  round  a  fractured  limb.  It  may 
cvea  occur  from  the  swelling  up  of  a  limb  under  a  bandage  whicli 
has  been  originally  applied  with  no  undue  tension. 

A  very  similar  result  may  be  produced  by  the  excessive 
byperaemia  and  exudation  following  the  sudden  relief  of  a  tight 
constriction  around  a  part,  which  has  thus  been  deprived  of  fresh 
aiteria]  blood  for  some  time  ;  the  vessel  walls  are  thereby  so 
damaged  that  they  are  unable  to  resist  [be  blood -pressure,  and 
the  amount  of  exudation  that  follows  is  so  abundant  as  to  rapidly 
bring  the  circulation  to  a  standstill.  Such  an  occurrence  is  met 
with  after  frost-bite,  and  also  in  a  loop  of  bowel,  which  has  been 
stiaagulaled,  after  removing  the  obstruction  to  the  circulation. 

Gangrene  may  also  result  from  the  rupture  of  a  main  artery  and 
compression  of  the  accompanying  vein  by  the  extravasated  blood, 
in  occurrence  perhaps  most  frequently  seen  aSlei  fractures  and  dts- 
•ctttunu;  it  is  then  always  of  the  moist  type.  (See  Chapter  XVII.) 
TrMtment  varies  considerably  in  these  cases.  If  the  parts  are 
hopelessly  injured  amputation  should  be  performed  at  once,  so  as 
to  prevent  the  risk  of  sepsis.  In  some  fractures  and  dislocations 
with  vascular  lesions,  it  may  be  possible  to  save  the  limb  by 
Rilting  down,  turning  out  clots,  and  securing  the  injured  vessels, 
whilst  the  bony  lesion  is  dealt  with  in  a  suitable  manner.  The 
limb  should  afterwards  be  elevated  slightly,  and  the  peripheral 
WSticnl  kept  warm  and  aseptic.  Should  gangrene  supervene, 
■■oputatioit    will    be    required,   its  situation   depending   on  the 


8o  A  MANUAL  OF  SURGERY 

character  of  the  local  lesion  ;  if  it  is  not  of  a  serious  nature — e.g., 
a  clean  fracture  or  simple  dislocation — it  is  wise  to  wait  for  a  line 
of  demarcation  ;  but  if  comminution  of  bone  or  other  grave  local 
trouble  is  present,  one  would  amputate  above  the  injury. 

{b)  Direct  Tranmatic  Gangrene,  or  that  resulting  from  the  imme- 
diate effect  of  injury  to  the  parts,  is  similarly  due  to  a  variety  of 
lesions. 

(i.)  Severe  cmshes  or  blows  are  a  common  cause  of  this  type  of 
gangrene ;  thus  a  limb  may  become  mangled  between  the  wheels 
of  machinery,  or  by  heavy  weights  falling  on  it,  or  by  the  passage 
of  vehicles  over  it.  Not  only  are  the  parts  crushed,  severely  con- 
tused, or  even  *  pulped,'  but  the  bloodvessels  may  be  torn,  and 
the  resulting  extravasation  contributes  to  the  result.  The  gan- 
grene is  of  the  moist  type,  and  is  more  likely  to  supervene  in 
patients  whose  vitality  is  diminished.  Thus,  a  crush  of  the  foot 
in  an  elderly  person  is  often  followed  by  it,  when  in  a  young  and 
healthy  adult  it  could  be  prevented. 

Treatment. — If  the  part  is  hopelessly  damaged,  there  is  not  the 
slightest  use  in  delaying  operation,  since  the  patient  may  run  con- 
siderable risk  from  the  onset  of  sepsis  ;  and  therefore  immediate 
amputation  should  be  undertaken.  The  question  of  shock  and 
its  influence  in  determining  operation  is  discussed  elsewhere. 
When  there  seems  a  reasonable  chance  of  saving  the  limb,  it  is 
cleansed  and  purified  under  the  strictest  antiseptic  precautions ; 
should  gangrene  supervene,  it  may  be  removed  later. 

(ii.)  Prolonged  pressure  is  also  capable  of  producing  gangrene, 
such  as  that  which  arises  from  injudicious  splint  pressure  or  in 
the  form  of  bedsores.  Splint  pressure  as  a  cause  of  gangrene  can 
only  be  regarded  as  an  accidental  circumstance  or  the  result  of 
carelessness.  Where  there  is  a  marked  tendency  to  displace- 
ment of  fragments  after  a  fracture,  it  may  be  necessary  to  use 
some  considerable  degree  of  pressure  to  counteract  it,  and  then  in 
spite  of  every  precaution  necrosis  of  the  superficial  parts  may 
ensue.  Pain  of  a  neuralgic  type  is  usually  complained  of  for  a 
few  days,  but  even  that  is  not  necessarily  severe  enough  to  attract 
much  attention  ;  when  the  limb  is  freed  later  on,  the  dead  portion 
of  the  skin  is  white,  ansemic,  and  insensitive.  The  necrotic 
process  may  extend  to  some  depth,  and  hence  the  greatest  care 
must  be  taken  to  keep  the  dead  tissues  aseptic,  as  otherwise  diffuse 
suppuration  may  spread  along  the  muscular  and  fascial  planes, 
and  lead  to  considerable  local  and  constitutional  disturbance. 

Bedsores  are  likely  to  occur  in  patients  who  are  kept  for  a  long 
time  in  the  recumbent  posture,  or  in  any  one  particular  position. 
The  parts  most  exposed  to  pressure  first  become  red  and  con- 
gested, and  finally  ulceration  or  actual  gangrene  supervenes.  As 
a  general  rule,  bedsores  are  not  very  extensive  or  deep;  but 
occasionally  when  the  patient  is  debilitated,  and  especially  if 
a  condition  of  lowered  sensation  is  present,  due  to  impairment  of 
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::ie  nerve- supply,  as  in  paraplegia,  the  process  may  extend  widely 
and  deeply,  destroying  fascise,  laying  open  muscular  sheaths,  and 
even  leading  to  necrosis  or  caries  of  bones.  The  spinal  canal 
itself  bas  been  opened  in  this  way,  and  death  from  septic  menin- 
gitis has  resulted.  To  prevent  the  occurrence  of  such  sores,  the 
most  scrupulous  attention  must  be  given  to  the  parts  exposed  to 
{Hvssure.  The  nurse  should  see  that  the  draw-sheet  and  bed- 
linen  are  placed  smoothly  and  without  creases,  and  that  no  con- 
tamination by  urine  or  faeces  is  allowed  ;  if  the  patient  is  per- 
^iring  freely,  the  sheet  should  be  frequently  changed,  so  as  to 
prevent  decomposition  of  the  sweat.  The  sldn  of  the  back  is 
daily  examined,  washed  with  some  unirritating  soap,  and  rubbed 
with  a  soothing,  strengthening,  and  hardening  application,  such  as 
spirit  of  wine,  methylated  spirit,  or  perhaps,  belter  still,  a  mixture 
(.f  brandy  and  white  of  egg-  It  is  then  dusted  over  with  a  mild 
antiseptii:  powder,  such  as  boric  acid.  If  tiie  skin  becomes  red, 
it  should  be  painted  with  collodion,  or  with  a  mixture  of  equal 
parts  of  tincture  of  catechu  and  lifjuor  plumbi  subacetatis,  which 
w-beo  dry  leaves  a  powdery  film  on  the  surface,  and  protected  from 
pressure  by  means  of  a  circular  hollow  water-pillow.  Paraplegic 
patients  or  old  people  should  at  once  be  placed  on  a  water-bed, 
wbkb  must  be  sufficiently,  but  not  excessively,  distended.  If 
there  is  too  little  water,  the  weight  of  the  body  displaces  it  to  one 
3de,  and  no  good  results ;  whilst  if  there  is  too  much,  the  bed 
becomes  hard  and  resistant,  and  fails  in  the  object  for  which  it 
was  employed.  When  an  open  sore  forms,  it  must  be  kept  aseptic, 
and  dressed  either  with  boric  acid  ointment,  or  in  the  more 
sluggish  cases  with  resin  and  boric  acid  ointments  mixed.  Friar's 
bahun,  mixed  with  castor-oil  (i  part  of  the  balsam  in  8  of  the 
oil),  is  useful  in  this  condition. 

(iiL)  The  action  of  corroBive  or  caustic  chemicals  is  followed  by 
a  localized  traumatic  gangrene,  the  degree  of  which  varies  with 
the  amount  and  character  of  the  irritant  present,  and  the  duration 
of  ill  action.  All  that  is  needed  is  to  keep  the  parts  aseptic,  and 
allow  tbem  to  be  absorbed  or  separated  by  natural  processes. 

III.  Specific  or  Infective  Oajigrene. 

All  the  forms  of  gangrene  included  in  this  grnup  are  charac- 
ttraed  by  their  origin  m  the  development  o(  micro-organisms, 
*beh  by  the  virulence  of  their  products  determine  the  death  of 
tht  affpcted  tissues. 

{i\  Acate  Spreading.  Acute  EmphyBematons,  or  Spreading  Tran 
fflitic  Gangrene.^ This  disease  is  one  of  the  most  rapidly  fatal 
■i:n!  scruiiis  mi.t  with  in  surgery. 

C»tae»,— II.)  Tlic  iudividual  attacked  is  often  predisposed  10 
^[itic  inllamtnalory  conditions,  as  a  result  of  vicious  or  careless 
i'ving.  ot  from  simple  malnutrition.     Those  who  are  in  the  habit 
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of  consuming  large  quantities  o(  alcohol,  even  if  not  actual 
drunkards,  are  especially  liable  to  this  affection  ;  but  some  forms 
of  virus,  which  are  particularly  active,  may  lead  to  its  development 
even  in  a  healthy  person.  It  is  sometimes  seen  in  diabetics,  but 
an  apparent  glycosuria  occasionally  develops  in  the  course  oF  the 
disease. 

(ii.)  The  lesion  from  which  it  originates  is  usually  severe,  such 
as  a  compound  fracture  or  dislocation,  especially  if  lUe  soft  parts 
nre  much  contused  or  very  dirty.  Less  frequently  it  originates 
from  small  and  insignificant  pricks,  scratches,  or  abrasions,  if 
thereby  a  virulent  organism  gains  access  to  the  tissues.  In  this 
way  post-mortem  porters,  nurses,  or  pathological  demonstrators 
may  become  infected,  and  the  gravest  consequences  ensue. 

(iii.)  An  organism  frequently  present  is  the  Bacillus  of  malignant 
adema,  first  isolated  by  Koch.  It  is  a  rod-shaped  microbe, 
somewhat  longer  and  more  slender  than  that  of  anthrax.  It  is 
anaerobic,  and  in  its  growth  liquefies  gelatine,  and  produces  an 
unpleasant  penelratins  odour.  On  injection  into  the  subcutaneous 
tissues  of  a  mouse,  the  animal  dies  in  eight  to  fifteen  hours ; 
locally,  a  spreading  cedema  is  produced,  the  connective- tissue 
spaces  being  filled  with  fluid  containing  bacilli,  and  perhaps  gas- 
bubbles.  Bacilli  are  also  found  in  the  exudations  which  occur  in 
the  serous  cavities,  in  the  connective- tissues  of  important  organs, 
and  in  the  blood  for  some  time  after  death.  The  Bac.  a-rogaus 
capsulatus  and  the  Bac.  adematis  arabiiis  are  also  responsible  for  this 
affection.  The  former  is  anaerobic,  the  latter  aerobic.  Careful 
investigation  of  fifty-eight  cases^-  of  spreading  gangrene  resulted 
in  the  discovery  of  the  facts  thai  in  only  fourteen  cases  was  the 
infection  pure,  and  that  with  an  anaerobic  organism ;  in  forty- 
four  cases  the  infection  was  mixed,  various  septic  organisms  being 
present  in  addition  to  the  gas-producing  microbe,  which,  according 
to  latest  researches,  is  more  frequently  the  Bac.  itrogenes  capiulatvs 
than  the  Bac.  adtmalis  malignl.  A  special  feature  of  infection  with 
the  former  is  the  large  amount  of  gas  produced,  which  is  found 
not  only  in  the  tissues,  but  also  postmortem  in  the  vessels,  and 
notably  in  the  liver,  from  which  it  can  easily  be  squeezed,  con- 
stituting the  '  foaming  liver '  of  some  writers. 

The  Symptoms  are  those  of  a  hyperacute  cellulitis,  accompanied 
by  general  septicicmia.  The  wound  early  takes  on  an  unhealthy 
action,  the  surface  becoming  covered  with  sloughs,  and  a  thin 
serous  or  sero -sanguineous  discharge  escaping.  The  inllamma- 
lory  process  rapidly  spreads  along  the  connective-tissue  planes  of 
the  limb,  which  becomes  swollen,  painful,  and  brawny.  At  first 
it  is  of  a  dusky  purplish  colour,  but  soon  the  signs  of  aclu^ 
gangrene  supervene,  and  the  necrotic  tissues  become  crepitant 

•  See  Corner  and  Singer  on  ■  Emphysemaiims  Gangrene,'  Ttuhi.  Path.  Soc. 
LoHd.,  vol.  Hi.,  igoi.  p.  ^2■.  Welch's  '  SImiuck  l.ec(ure,'  rJiiladtlfhn  UM. 

Jeurn..  August  <,  1900. 
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IV.  Qansreae  from  Tbennal  OaiuM. 

f  X.  Frost-bite. — This  condition  is  not  very  frequently  seen  in 
!li3s  country,  but  is  by  no  means  uncommon  in  regions  where  the 
«-inler  is  more  severe.  It  occurs  in  those  who  are  exposed  to  the 
cold,  and  the  symptoms  are  induced  more  readily  if  a  high  wind 
is  blowing,  the  heat  of  the  body  being  thereby  more  quickly  dis- 
persed.    It  may  originate  in  one  of  two  ways  : 

(*}  From  ikt  direct  ifftct  of  cold  oh  the  tiiiuis,  which  become 
shrunken,  bard,  and  of  a  dull,  waxy  appearance.  No  pain  is 
experienced  in  the  freezing  process,  so  that  onlookers  are  more 
Ukely  to  recognise  the  condition  than  the  individual  himself. 
The  extremities  of  the  body,  where  the  circulation  is  a  little 
sluggish,  and  exposed  parts,  are  chiefly  liable  to  be  attacked,  and 
lhi«  the  nose,  ears,  fingers,  and  toes  are  most  often  involved-  It 
Is  more  likely  to  occur  in  the  young  and  in  old  people,  whose 
vita',  powers  are  not  very  great.  Gradually  the  part  shrivels  up. 
tiims  black,  and  is  either  absorbed  or  separated  by  a  process  of 
ulceration  with  or  without  suppuration.  The  most  marked  feature 
of  gangrene  from  frost-bite  is  the  more  extensive  implication  of 
the  superficial  parts  on  account  of  their  greater  exposure. 

(ft)  From  tkt  sttbitquent  iafiammaUon  that  arises  in  parts  which, 
though  frozen,  are  not  immediately  killed.  The  thawing  of  such 
structures  is  accompanied  by  the  severest  pain,  and  the  prolonged 
atuemia  causes  such  a  lowering  of  the  vitahty  of  the  \'essel  wails 
(hat  the  re-admission  of  the  circulation  is  only  too  likely  to  be 
felknved  by  an  acute  inflammation,  which  terminates  in  necrosis 
from  compresaon  of  the  vessels  by  the  rapidly- formed  exudation. 
If  it  escapes  actual  death,  the  part  remains  red,  congested,  and 
painful  for  some  lime,  and  superficial  ulcers  may  even  develop ; 
erentually,  however,  it  recovers. 

Treatment. — The  frozen  parts  must  be  thawed  very  gradually, 
and  the  blood  admitted  into  the  tissues  slowly,  tf  inflammatory 
gangrene  is  to  be  avoided.  They  should  be  gently  rubbed  with 
snow  or  cold  water,  and  wanned  by  being  held  in  the  hands  of 
the  manipulator,  whilst  the  patient  should  be  placed  in  a  cool 
room,  the  temperature  of  which  is  slowly  raised.  As  reaction 
comes  on,  a  small  amount  of  warm  drink  may  be  cautiously  given. 
Excessive  pain  or  congestive  oedema  may  be  hmited  by  elevation 
a\  the  part.  If  actual  gangrene  occurs,  the  dead  tissue  must  be 
rendered  and  kept  aseptic,  and  the  case  carefully  watched  until  a 
definite  line  of  separation  has  formed. 

3.  Bnros  and  Scalda. — These  may  be  considered  as  a  special 
variety  of  wound,  not  necessarily  ending  in  gangrene,  brought 
alxjut  by  the  action  of  heat ;  bums,  either  by  the  close  proximity 
to.  or  direct  contact  with,  flame  or  heated  solid  bodies  ;  scalds,  by 
-be  actiOD  of  boiling  water,  superheated  steam,  or  other  hot  fluids 
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or  gases,  the  difference  in  the  effects  being  comparable  to  the  dis- 
tinction between  roasting  and  boiling.  Naturally,  fluids  such  as 
oil,  which  boil  at  a  higher  temperature  than  water,  produce 
increasingly  severe  results. 

The  ££fect8  of  burns  and  scalds  vary  with  the  source  of  heat,  its 
intensity,  and  the  duration  of  its  application.  Six  different  degrees 
of  burn  were  described  by  Dupuytren,  and  his  classification  may 
still  be  retained  with  advantage.  The  first  degree  consists  merely 
in  a  scorch  or  superficial  congestion  of  the  skin,  without  destruc- 
tion of  tissue  ;  the  part  may,  however,  remain  red,  painful,  and 
prone  to  ulceration  for  a  time.  Should  the  scorch  be  often 
repeated,  as  by  people  constantly  warming  their  legs  before  the 
fire,  the  skin  becomes  chronically  pigmented  and  indurated 
{erythema  ah  igne).  In  the  second  degree  the  cuticle  is  raised  from 
the  cutis,  and  a  bleb  or  blister  results.  When  this  bursts,  and  the 
cuticle  is  removed,  the  cutis  vera,  red  and  painful,  is  exposed  below. 
In  the  third  degree  the  cuticle  is  destroyed,  as  is  also  part  of  the 
cutis  vera,  but  the  tips  of  the  interpapillary  processes,  including  the 
exquisitely  sensitive  nerve  terminals,  are  laid  bare  and  left  intact ; 
consequently  this  is  a  most  painful  form  of  burn.  The  deeper 
structures  of  the  skin — viz.,  the  sweat  and  sebaceous  glands,  and 
the  hair  follicles — remain  untouched,  so  that,  although  the  surface 
during  the  healing  process  becomes  covered  with  granulations, 
the  integument  is  very  rapidly  replaced,  since  there  are  so  many 
epithelial  elements  from  which  it  can  grow.  The  cuticle  is  able 
to  form  not  from  the  edge  only,  as  must  occur  wherever  the  whole 
of  the  cutaneous  envelope  is  destroyed,  but  also  from  innumer- 
able foci  scattered  over  the  wound  surface.  The  resulting  scar, 
though  often  white  and  visible,  undergoes  no  contraction  ;  it  is 
supple  and  elastic  from  containing  all  the  elements  of  the  true 
skin.  In  the  fourth  degree  the  whole  thickness  of  the  integument 
is  destroyed,  as  well  as  part  of  the  subcutaneous  tissues.  In  the 
fifth  the  muscles  are  also  encroached  upon,  whilst  in  the  sixth  the 
whole  limb  is  charred  and  disorganized.  In  the  last  three  forms 
healing  can  only  occur  by  removal  of  sloughs  and  the  formation 
of  a  cicatrix,  which  by  its  contraction  may  lead  to  subsequent 
deformity. 

The  Local  History  of  a  burn  may  be  described  in  three  stages, 
corresponding  to  the  three  stages  through  which  an  ulcer  or  a 
lacerated  wound  passes  :  (i)  The  stage  of  destruction  or  burning, 
the  various  degrees  of  which  have  been  just  alluded  to  ;  (2)  the 
stage  of  inflammation  and  sloughing,  whereby  the  dead  tissue  is 
removed,  and  the  wound  converted  into  a  healthy  granulating 
sore;  (3)  the  stage  of  repair,  which  follows  the  course  described 
elsewhere  (p.  209).  There  are  no  special  characteristics  of  these 
processes  which  call  for  particular  note,  except  that  they  are 
usually  of  a  septic  nature,  unless  the  burn  is  a  small  one.  The 
skin  is  usually  dirly  (from  a  surgical  standpoint)  at  the  time  of 
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th«  accident;  it  may  be  infected  from  the  cinlhes  which  are  bein^ 
worn,  and  immediate  attention  may  be  impossible.  Moreover, 
the  extent  of  the  lesion  and  the  terrible  pain  associated  with  it  often 
render  complete  sterilization  impracticable. 

The  a«Deral  or  Oonstitational  Conditions  which  correspond  to 
these  three  stages  require  a  little  fuller  notice. 

1,  As  an  immediate  result  of  the  burning  and  deslruciion  of 
itissue,  the  patient  lies  for  a  time  in  a  state  of  shock,  the  intensity 
of  which  depends  not  so  much  on  the  depth  of  the  burn  as  on  its 
extent,  so  that  total  charring  o£  a  limb  w-ill  probably  cause  less 
depression  of  the  system  than  an  extensive  superficial  scorch, 
especially  if  the  latter  involves  the  abdomen.  It  frequently  passes 
into  a  condition  of  collapse,  due  in  measure  to  the  absorption  of 
toxic  products  from  the  burnt  tissues.  During  this  stage  the 
internal  viscera,  especially  those  connected  with  the  portal  system, 
become  intensely  congested. 

a.  Whilst  the  separation  of  the  sloughs  is  t*ing  effected,  a 
period  of  iiifliiiuaatoi7  fever  follows,  usually  of  an  asthenic  type. 
Aajr  and  every  form  of  internal  complication  due  to  sepsis  may 
arise  during  this  stage,  which  usually  lasts  from  four  to  fourteen 
days.  Congestion  of  the  brain  or  lungs  is  not  uncommonly  seen, 
but  the  gastro-inteslinal  tract  is  that,  perhaps,  most  generally 
and  seriously  affected.  The  mucous  membrane  of  the  stomach 
nd  intestines  becomes  engorged  with  blood,  leading  to  vomilini; 

id  diarrhcea,  whilst  ulceration,  or  even  peritonitis,  may  super- 

During  the  later  days  of  this  stage  a  peculiar  form  of  Dnodenal 

"■     ■  is  liable   to   occur,   although  it  is  admittedly   not   at    all 

non.     Its  presence  is  suggested  by  pain  in  the  epigastrium 

iher  food,  perhaps  some  vomiting,  which  may  be  blood-stained, 

Band  possibly  the  passage  of  a  motion  containing  a  good  deal  of 

altered  blood;  but  occasionally  the  first  sign  of  such  mischief  is 

the  sudden  collapse  of  the  patient,  followed    by  death,  with  or 

without  peritonitis,  owing  to  perforation  or  excessive  hemorrhage 

I  (Chapter  XXXII.}.    The  bleeding  generally  arises  from  erosion  of 

tuie    superior    pancreatico- duodenal    artery.     The   ulcers  usually 

■iKcur  in  the  second  part  of  the  duodenum,  close  to  the  entrance 

Vol  tbe  common  bile-duct.     In  appearance  they  present  a  cleanly 

Vninched-out    loss   of    substance   with    little   or   no   surrounding 

T  mflammation,  and  their  distinct  limitation  suggests  that  they  are 

!■  due  to  the  auto-digestion  of  a  distinct  arterial  area,  the  vitality  of 

\  which  has  been  diminished    by  a  preceding    thrombosis    of   the 

I  vessel.     They  probably  result  from  the  elimination  by  the  liver 

I  af  some  irritating  substance  derived  from  septic  or  other  changes 

\ia  the  burnt  tissues  which  is  capable  of  inducing  thrombosis  in 

Idle  structures  in  close  contiguity  to  the  entrance  of  the  bile-duct, 

Ktr  at  any  rate  of  producing  ulceration.      Thus,  in  a  fatal  case 

VBbcealljr  under  observation,  the  post-mortem  examination  revealed 
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a  patch  of  well-marked  ecchymosis  in  the  duodenal  mucosa  exactl]^ 
opposite  the  orifice  of  the  bile-duct.     Obviously,  it  was  the  early 
stage  of  this  condition,  and  would  bave  gone  on  to  ulceration  had 
the  patient  lived. 

3.  When  healthy  repair  is  occurring  locally,  and  the  parts  are 
kept  aseptic,  no  abnormal  constitutional  condition  should  be 
present,  although  there  may  be  a  certain  amount  of  asthenia  or 
anaemia.  Where,  however,  the  wounds  are  septic  and  suppurating 
freely,  this  tendency  will  be  much  more  marked,  and  the  patient 
may  develop  hectic  fever  and  amyloid  changes  in  the  viscera,  and 
finally  die  of  exhaustion. 

Causes  of  Seatli  fiom  Boras. — If  an  individual  is  burnt  to  death, 
the  fatal  event  is  usually  occasioned  by  asphyxia  from  the  smoke 
and  noxious  fumes  of  the  fire;  shock  and  syncope  from  fright 
may  perhaps  be  adjuvants,  especially  if  the  heart  is  weak  or 
diseased.  Within  the  first  few  days  death  resuhs  from  shock  or 
collapse  from  toxaemia;  in  the  second  stage,  from  sepsis,  internal 
complications,  ulceration  of  the  duodenum,  etc. ;  in  the  third 
stage,  from  exhaustion  or  intercurrent  maladies.  The  prognosis 
in  children  is  always  more  unfavourable  than  in  adults. 

Treatment. — In  the  superficial  scorches  without  vesication,  all 
that  is  required  is  the  protection  of  the  affected  parts,  e.g.,  by 
dusting  them  over  with  boric  acid  powder  mixed  with  starch. 
Where  blisters  have  formed,  the  cuticle  should  be  washed 
antiseptically  and  then  punctured,  so  as  to  allow  the  contained 
serum  to  escape,  and  then  the  area  should  be  dusted  with  boric 
acid  powder,  and  covered  with  aseptic  wool.  Carron-oil  {U.,  a 
mixture  of  equal  parts  of  linseed-oil  and  lime-water)  is  also  much 
used,  applied  on  lint ;  it  is,  however,  not  an  antiseptic,  although 
by  adding  a  small  proportion  of  eucalyptus  oil  (i  to  10}  this  can 
be  corrected.  Latterly  some  French  authorities  have  commended 
the  use  of  picric  acid  as  a  dressing  in  cases  of  burns  where  the 
cutis  vera  has  not  been  entirely  destroyed;  the  vesicles  are 
punctured,  and  then  a  piece  of  lint,  soaked  in  a  solution  of  picric 
acid  (20  grains  to  i  ounce  of  sterilized  water),  is  applied  to  the 
burnt  surface,  and  over  this,  in  turn,  a  pad  of  salicyhc  or  sterilized 
wool  is  bandaged.  Thus  a  dry  dressing  is  produced,  which  may 
be  left  in  si(w  for  some  days,  when  it  is  reapplied.  We  have  used 
this  plan,  and  have  been  much  pleased  with  the  results. 

Where  the  burn  includes  deeper  structures,  the  clothes  must  be 
removed  with  as  httle  dragging  as  possible,  being  cut  away  if 
necessary ;  the  damaged  tissues  are  then  well  bathed  with  some 
antiseptic,  such  as  carbolic  lotion  (i  in  40),  and  covered  up  as 
rapidly  as  possible  with  lint  soaked  in  eucalyptus  oil  or  weak 
carbolised  oil  (i  in  40).  In  some  cases,  where  the  skin  and  surface 
are  exceedingly  dirty,  it  is  well  to  anesthetize  the  patient,  and 
then  to  cut  away  parts  which  must  obviously  slough  and 
thoroughly  purify  the  wound,  which  is  covered  with  protective, 
and  dressed  with  cyanide  gauze,  or  some  such  material. 
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At  the  same  lime,  the  general  condition  of  the  patient  must  not 
be  overlooked ;  he  is  possibly  in  a  state  of  considerable  shock, 
and  therefore  should  be  put  to  bed  and  covered  with  warm  blankets 
or  rugs,  whilst  perhaps  a  little  warm  stimulatiog  fluid  is  ad- 
ministered;  in  bad  cases  an  intravenous  injection  of  hot  saline 
solution  is  advisable,  and  it  may  often  be  repeated  with  advantage 
re  than  once.  In  the  case  of  children  with  very  extensive 
bums,  it  is  sometimes  useful  to  put  them  into  a  hot  bath,  to 
which  some  eucalyptus  oil,  if  obtainable,  has  been  added ;  the 
clothes  are  then  removed  or  cut  away,  and  ihe  patient  allowed  to 
remain  for  some  time,  or  until  the  shock  has  subsided,  in  the 
warm  water,  which  should,  if  necessary,  be  replenished.  The 
wounds  are  then  dressed,  and  the  little  patient  removed  to  bed. 
It  may  be  desirable  to  repeat  the  immersion  at  every  dressing. 

When  a  limb  has  been  hopelessly  charred  or  burnt  to  the  bone, 
I  is  useless  to  retain  it,  and  amputation  through  the  nearest 
healthy  tissues  should  be  undertaken  at  the  first  favourable 
opportunity. 

When  the  next  stage,  viz.,  that  of  inflammation  and  sloughing;, 
has  been  reached,  the  only  requisite  is  to  keep  the  parts  as  free 
from  sepsis  as  possible,  assisting  the  natural  processes  of  repair 
liy  warm  moist  applications,  and  snipping  away  sloughs  as  they 
loosen.  Generally,  attention  to  the  ordinary  rules  of  personal 
hygiene,  and  a  simple  diet,  are  all  the  precautions  that  need  be 
taken. 

When  the  stage  of  cicatrisation  is  reached,  the  granulating 
nxtuuds  are  treated  on  general  principles.  The  granulations  often 
become  prominent,  and  stimulating  applications,  such  as  touching 
them  with  lunar  caustic,  may  be  necessary.  In  large  wounds, 
healing  should  be  assisted  by  skin-grafting,  according  to  Thiersch's 
method ;  unless  some  such  proceeding  is  instituted,  the  wound  is 
Hteljr  to  become  chronic,  and  healing  may  be  delayed  perhaps 
indeAnttely. 


CHAPTER  VI. 
INFECTIVE  DISEASES. 

CelloUtis. 

Cellulitis  (or,  as  it  used  to  be  termed,  diffuse  pkUgmon)  is  a 
disease  characterized  by  the  existence  of  a  spreading  inflammation 
of  the  subcutaneous  or  cellular  tissues,  due  to  the  activity  of 
micro-organisms,  and  running  on  to  suppuration,  sloughing,  or 
even  to  extensive  gangrene. 

Causation. — The  one  essential  is  the  infection  of  the  cellular 
tissues  with  some  organism  capable  of  multiplying  locally,  and 
of  developing  toxic  compounds,  which  not  only  act  at  the  site  of 
inoculation,  but  are  also  carried  along  the  lymphatics,  and  by 
their  absorption  into  the  general  circulation  give  rise  to  toxaemic 
phenomena.  The  entrance  of  the  organisms  may  result  from  an 
operation  wound  which  has  been  allowed  to  become  septic,  or 
from  an  accidental  breach  of  surface  which  has  not  been  rendered 
aseptic,  or  even  from  the  slightest  graze,  prick,  or  scratch.  Deep 
septic  wounds  which  are  not  properly  drained  are  amongst  the 
most  favourable  for  the  development  of  this  condition,  especially 
if  the  general  health  of  the  individual  is  bad,  if  he  is  suffering  from 
albuminuria  or  diabetes,  or  if  his  surroundings  are  of  an  insanitary 
nature.  Wherever  much  loose  cellular  tissue  is  present,  inflam- 
matory phenomena  readily  supervene  owing  to  the  absorption  of 
septic  material  from  neighbouring  contaminated  structures,  e,g,, 
pelvic  cellulitis  arising  from  a  septic  uterus. 

Bacteriology. — The  less  severe  types  are  generally  due  to  the  Staphylococcus 
pyogenes  aureus  or  albus,  whilst  the  more  severe  are  caused  by  the  Streptococcus 
pyogenes,  which,  as  will  be  stated  hereafter,  is  probably  identical  with  the 
organism  of  erysipelas,  and  in  these  cases  the  cellulitis  has  more  of  an 
erysipelatous  character.  In  many  instances  various  forms  of  non -pathogenic 
organisms  may  accompany  the  above.  The  most  acute  manifestation  of  the 
disease  is  usually  described  as  acute  emphysematous  gangrene  (see  p.  8i). 

Clinical  History.  —  The  symptoms  in  any  particular  case 
necessarily  differ  somewhat  according  to  the  site  of  inoculation 
and  the  virulence  of  the  causative  microbes,  and  hence  anything 
from  a  localized  suppuration  to  the  acutest  form  of  spreading 
gangrene  may  result.     In  a  case  of  moderate  severity,  due  to  a 
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prick  or  abrasion  which  has  become  infected,  there  is  often  a 
period  of  quiescence  for  a.  day  or  two,  during  which  the  virus  is 
incubating  and  the  site  of  inoculation  shows  hut  slight  signs  of 
inflammation,  beyond  being  a  little  tender.  The  patient,  though 
feeling  somewhat  seedy,  is  able  to  continue  his  work,  but  is 
finally  obliged  to  give  up,  owing  partly  to  the  increased  pain, 
partly  to  his  general  condition.  Fever  will  almost  always  l»e 
present  to  a  greater  or  less  degree,  and  in  the  more  severe  types 
one  or  more  rigors  occur.  Occasionally,  however,  the  tempera- 
lure  is  subnormal,  owing  to  the  depressing  efTects  of  the  toxic 
substances  absorbed.  The  affected  part  is  found  lo  lie  hot, 
tender,  and  infiltrated ;  if  superficial,  it  looks  red  and  angry,  and 
feels  brawny.  The  course  of  the  case  depends  to  a  very  large 
extent  upon  the  treatment  adopted  ;  if  freely  incised,  the  process 
becomes  limited,  and  although  suppuration  may  occur,  there  is 
iiut  little  sloughing,  and  hence  repair  is  readily  effected.  If,  how- 
ever,  it  is  left,  or  is  merely  poulticed,  the  process  rapidly  spreads, 
and  may  e\'en  involve  [he  whole  limb,  which  becomes  greatly 
swollen,  oedematous,  red,  and  brawny.  Intense  paui  and  sleep- 
lessness, accompanied  perhaps  with  delirium,  form  the  most 
proniinent  symptoms,  and  these,  together  with  the  toxic  fever, 
rapidly  exhaust  the  patient's  strength.  Finally,  suppuration  occurs 
beneaUi  the  skin,  whilst  the  cellular  tissue  sloughs,  perhajis  the 
whole  of  the  subcutaneous  areolar  tissue  being  thereby  destroyed, 
although  the  skin  only  gives  way  in  places.  Hence  it  is  often 
possible  to  pass  a  probe  between  the  skin  and  the  deep  fascia  over 
a  considerable  area.  Sometimes  the  inflammation  skips  a  part  of 
the  Umb,  the  chief  focus  of  mischief  being  found  at  a  distance 
irom  the  original  site  of  inoculation,  whilst  the  intervening  portion 
is  but  little  affected.  Occasionally  the  trouble  spreads  along  the 
deeper  areolar  planes,  involving  muscular  bellies,  which  may  be 
iniiltrated  with  pus  or  may  actually  slough.  This  is  most  likely 
[ti  occur  when  the  disease  is  due  to  septic  inflammation  fol- 
lowing a  penetrating  wound,  such  as  a  gunshot  injury  or  a  bad 
compound  fracture.  In  all  these  more  severe  forms  the  patient 
ruas  a  considerable  risk  of  developing  general  septicEemia,  or  even 
pyaemia. 

Treatment.— With  the  exception  of  cases  of  emphysematous 
gui^eae,  cellulitis  results  from  the  activity  of  organisms  which 
ue  readily  destroyed,  and  over  which  the  germicidal  properties  of 
the  body  have  considerable  control.  Hence  careful  attention  to 
the  dicta  of  antiseptic  surgery  can  prevent  its  occurrence  to  a 
very  laxge  extent.  Abrasions  and  small  punctured  wounds  should 
Umys  be  carefully  protected,  and  all  penetrating  injuries  dis- 
totecled,  especially  if  the  patient  runs  exceptional  risk  of  infection 
owing  lo  bis  occupation  or  surroundings.  Should  inflammatory 
pbenoniena  supervene,  the  application  of  antiseptic  fomentations, 
web  as  the  boracic  poultice,  may  prevent  their  extension,  whilst 
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the  bowels  should  be  freely  acted  upon  and  the  general  health 
attended  to.  Failing  this,  and  if  there  is  any  tendency  for  the 
inflammation  to  spread,  incisions  should  be  made  into  the  brawny 
tissues,  so  as  to  give  exit  to  the  serous  and  irritating  discharges ; 
the  wounds  thus  made  are  dusted  with  iodoform  and  lightly 
packed  with  gauze,  over  which  the  usual  dressings  are  applied. 
The  object  of  this  is  to  drain  the  fluids  from  the  parts  by  capillary 
action,  and  hence  an  effective  junction  must  be  maintained  be- 
tween the  gauze  drain  and  the  surrounding  dressing.  It  is  often 
wise  to  incorporate  a  piece  of  mackintosh  in  the  outer  folds  of  the 
dressing,  so  as  to  keep  the  parts  moist  and  encourage  a  free  dis- 
charge. Under  such  a  regime  sloughing  may  be  entirely  pre- 
vented, or,  at  any  rate,  limited.  At  the  same  time  the  patient*s 
health  and  strength  must  be  maintained  by  the  administration 
of  suitable  food  and  stimulants,  whilst  quinine  is  very  useful 
internally. 

Another  excellent  plan  of  treatment  is  to  immerse  the  wounds, 
after  freely  incising  the  infiltrated  parts,  in  a  continuous  warm 
bath,  by  this  means  diluting  the  toxins  to  such  an  extent  as  to 
render  them  innocuous.  Warm  water  does  perfectly  well,  although 
it  may  be  boiled  before  use  with  advantage.  Antiseptics  are 
practically  useless  in  checking  the  disease  when  once  started ; 
the  surgeon  has  to  depend  mainly  on  relief  of  tension,  the  removal 
of  toxic  discharges,  and  the  antiseptic  power  of  the  tissues.  At 
the  same  time  the  utmost  care  must  be  taken  to  prevent  fresh 
infection  of  wounds  or  decomposition  of  discharges. 

Antistreptococcic  serum  (p.  99)  has  also  been  employed  as  a 
curative  agent  with  a  view  to  destroy  the  streptococci  and 
immunize  the  system  to  their  further  development,  but  the 
results  hitherto  obtained  have  not  been  very  encouraging.  The 
dose  varies  from  5  to  10  c.c.  (i  c.c.  =  ^  i7)»  injected  two  or 
three  times  a  day  beneath  the  skin  of  the  back  or  abdominal  wall. 

Special  Varieties  of  Cellulitis. 

Cellulitis  of  the  Axilla  not  unfrequently  follows  an  infected  wound  of  the 
hand,  such  as  occurs  in  the  post-mortem  room,  and  hence  is  not  uncommon  in 
medical  practitioners,  students  or  nurses.  It  may  also  be  caused  by  extension 
from  a  primary  axillary  lymphadenitis.  The  tissues  of  the  armpit  become 
hard  and  brawny,  the  pain  is  severe,  and  the  disease  is  liable  to  spread  towards 
the  chest  walls  under  or  between  the  pectoral  muscles;  it  may  also  travel 
upwards,  and  lay  open  the  shoulder  joint  from  sloughing  of  the  capsule,  and  so 
give  rise  to  an  acute  arthritis.  Extensive  incisions  are  required  in  order  to 
prevent  such  complications,  but  respect  must  be  paid  to  the  important  vessels 
and  nerves  contained  in  the  cavity. 

Submammary  Cellnlitia  is  usually  due  to  an  extension  of  inflammation  from 
the  deeper  parts  of  the  breast,  or  perhaps  from  the  cartilages  or  bones  of  the 
chest  wall.  The  areolar  tissue  beneath  the  breast  becomes  infiltrated  and 
brawny,  and  the  gland  itself  is  lifted  up.  and  somewhat  swollen  and  tender. 
(See  Submammary  Abscess.)  Free  incisions  must  be  made  into  the  infected 
area  along  the  lower  portion  of  the  circumference  of  the  organ. 
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CeUoUUs  of  the  Scalp  results  ft-om  a  septic  wound  which  han  traversed  ihe 

occipilofroutaLs  aponeurosis,  and  opened  up  the  subjacent  layer  of  loose 
areolar  tissue.  Suppoiation  extends  to  the  limits  of  attachmEOl  of  this 
structure,  and  hence  abscesses  are  likely  to  point  in  the  forehead  just  above 
the  eyebrows,  over  the  zygoma,  or  along  the  superior  curved  hne  of  the 
occipital  bone  ;  in  addition  to  the  severe  general  disturbance,  the  patient  runs 
a  risk  of  necrods  of  the  skull  and  of  various  intracranial  complications. 

CSellnUtU  of  th*  OrUt  is  not  an  uncommon  sequela  of  penetrating  wounds  in 
this  region,  owing  to  the  difficulty  of  rendering  them  aseptic  and  of  draining 
them.  The  whole  of  the  orbital  tissues  become  infiltrated  and  swollen,  the  lids 
are  oedematous,  and  the  eyeball  is  thrust  forwards.  There  is  a  considerable 
likelihood  of  the  inflammation  spreading  to  Ihe  meninges,  owing  to  the  dura 
mater  being  continuous  with  the  orbital  periosteum  through  Ihe  foramina  by 
which  Ihe  nerves  and  vessels  enter.  Necrosis  of  the  orbital  walls  may  also 
occor.  whtlsl  the  eye  itself  may  suffer  either  from  au  infective  panophthalmitis 
due  to  lymphatic  infection,  or  from  optic  neuritis  secondary  to  retro-ocular 
inflammation  and  pressure,  or  at  a  later  date  from  optic  nerve  atrophy 
secondary  to  ocalricial  contraction  around  (tie  nerve.  If  the  cellular  tissue 
of  the  orbit  sloughs,  the  subseijuent  movements  of  the  globe  may  be  much 
hampered,  or  indeed  lost,  whilst  the  tids  may  be  drawn  hack  to  such  an  eitent 
as  to  prevent  their  complete  closure.  Treatment  ■ — No  penetrating  wound  of 
ifae  orbit  ought  to  be  closed  if  there  is  any  question  of  its  infection  ,  indeed,  it 
is  oftjen  vrise  to  shghtty  increase  its  size,  so  as  to  enable  the  deeper  parts  to  lie 
Drainage  must  always  be  provided  for,  and  in  many  cases  this  is 
mplished  by  stuffing  ii  lightly  with  gauze.  If  cellulitis  follows,  the 
origlBd  woDDd  must  be  opened  up,  and  pos-iibly  fresh  incisions  made  either 
tbroogfa  Ibe  Uds  or  through  the  fornix  conjunctiva.  Antiseptic  fomentations 
or  poultices  are  then  applied.  II  panophthalmitis  supervenes,  the  eyeball 
mast  be  incised  crucially  ;  this  is  a  safer  proceeding  than  enucleation,  which 
it  more  liable  to  be  followed  by  meningitis 

*-'—"<" '■■y  Oallolitiii  or.  as  it  is  sometimes  termed,  Ludwig's  Angina. 
from  the  name  of  the  surgeon  who  first  called  attention  to  it,  is  an  infective 
ioHaniination  of  the  cellular  tissne  beneath  the  deep  cervical  fascia  which  ^H 

occors  in  elderly  and  weakly  individuals  or  in  children,  without,  as  a  rule.  ^H 

any  apparent  reason,  although  probably  it  spreads  from  some  buccal  focus  ^H 

It  occasionally  results  from  inflammation  entendiog  beyond  the  capsule  of  ^H 

elands,  and  may  originate  in  disease  of  the  middle  ear,  the  mischief  travelling  ^^ 

downwards  along  the  digastric  muscle.  It  commences  as  a  brawny  induration 
in  Ihe  submaiillary  region,  which  is  tender,  painful,  and  hot;  there  is  a 
certain  amount  ot  (ever,  and  this  increases  fari  fassu  with  the  extent  of  the 
inflamed :  it  tends  to  spread  to  the  front  of  the  neck  and  base  of  Ihe 
le.  even  cansing  the  latter  (o  protrude  from  the  mouth.  Dangerous 
.  loms  arise  from  pressure  on  important  vessels  and  nerves,  from  extension 
ta  Ibe  iBflainmation  lo  the  glottis,  causing  oedema  and  consequent  dyspnica,  or 
famn  (fae  supervention  of  pyaemia  owing  to  venous  thrombosis.  The  process 
BKBllir  eods  in  sloughing  of  Ihe  cellular  tissue  and  suppuration,  Ibe  pus 
buTOwiiig  widely  if  a  free  exit  by  incisions  through  the  deep  lasca  is  not 
provided ;  occasionally  a  large  sublingual  abscess  may  form,  causing  the 
goal  constitutional  and  respiratory  disturbance,  whilst  in  rare  instances  the 
nuM  m^  remain  stationary  and  indurated  for  a  considerable  time. 

Tlw  TnalmnI  must  be  prompt  and  energetic :  a  free  incision  is  made 
(brooKtl  ihe  median  line  into  the  midsl  of  the  brawny  tissue,  or  along  any  line 
oi  ^&ty  where  pus  is  threatening  to  form.  A  sublingual  abscess  may  be 
opened  from  the  moulh  ;  but  it  is  belter,  if  possible,  lo  do  so  from  below,  so 
w  lo  ettdude  sepsis.  Prior  to  suppuration,  fomentations  may  he  used,  whilst 
iDoicv  itimulajits.  qninine.  and  plenty  of  good  food  are  needed. 

VWrie  CaQuUUa  arises  from  extension  of  inflammation  from  the  pelvic 
nicna  lo  the  loose  cellular  tissue  enshealhing  them.  It  may  be  due  to 
I}Spbali£  abtorptUm  iiam  septic  materia)  contained  in  the  uterus,  or  it  may 
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spread  from  the  ovary,  Fallopian  tube,  or  prostate.  Injuries  to  the  bladder  or 
rectum  may  also  light  up  the  trouble.  It  is  associated  with  all  the  local  and 
general  signs  of  deep  inflammation,  and  often,  indeed,  with  peritonitis,  giving 
rise  to  a  tense,  firm,  painful  swelling  to  be  felt  per  vaginam  or  per  rectum,  and 
sometimes  to  an  indurated  mass  of  inflammatory  eff^usion.  dull  on  percussion, 
above  the  pubic  arch.  Abscesses  may  form  in  this  effusion,  bursting  either 
externally  or  into  some  of  the  viscera,  or  possibly  in  both  directions,  producing 
very  intractable  forms  of  urinary  or  faecal  fistulse,  whilst  venous  obstruction 
and  pyaemia  are  very  likely  to  develop. 

The  surgeon  may  be  called  on  to  aeal  with  such  cases  either  in  the  early 
pre-suppurative  stage,  when  rest,  limitation  of  diet,  small  doses  of  opium,  and 
fomentations  to  the  hypogastrium,  conjoined  perhaps  with  hot  antiseptic 
vaginal  or  rectal  douches,  should  be  adopted ;  or  at  a  later  date,  when  pus  has 
formed  and  the  abscesses  need  to  be  opened.  An  incision  is  generally  made 
just  above  Poupart's  ligament  and  close  to  the  pubic  spine;  the  abdominal 
muscles  are  divided  to  a  sufficient  extent  to  enable  the  surgeon  to  work  down- 
wards between  the  transversalis  fascia  and  the  peritoneum,  which  must  be 
pushed  aside  in  order  to  reach  the  broad  ligament,  where  pus  is  frequently 
found.  As  soon  as  the  subperitoneal  tissue  is  opened,  the  knife  should  be  dis- 
carded, and  only  blunt  instruments  or  the  fingers  employed.  The  cavity  of 
the  abscess  should  be  well  washed  out  and  efficiently  drained,  and  possibly  a 
counter-opening  through  the  vagina  may  be  required. 

Intestinal  obstruction  may  develop  as  a  remote  sequela  from  the  contraction 
of  cicatrices,  and  hydronephrosis  may  arise  in  the  .same  way  from  pressure  on 
the  ureter. 

Erysipelas. 

Erysipelas  is  a  specific  and  contagious  infective  disease  due  to 
the  development  of  the  Streptococcus  erysipelatis  (Fehleisen)  in  the 
smaller  lymphatics  of  the  skin  and  occasionally  of  mucous  mem- 
branes, with  a  decided  tendency  to  spread  and  to  recovery  without 
loss  of  tissue,  the  constitutional  symptoms  being  due  to  the 
absorption  of  toxins  developed  locally.  Occasionally  the  sub- 
cutaneous connective  tissue  is  also  involved,  constituting  the 
variety  known  as  cellulo -cutaneous  erysipelas. 

There  has  been  considerable  discussion  as  to  whether  there  is 
any  difference  between  the  erysipelas  microbe  and  the  ordinary 
Streptococcus  pyogenes  found  in  spreading  suppuration.  The 
microscopical  characters  are  indistinguishable,  and  the  growth 
in  various  reagents  is  very  similar.  Inoculation  experiments, 
moreover,  certainly  seem  to  indicate  that  they  are  closely  allied 
species,  and  the  majority  of  bacteriologists  consider  them  to  be 
identical,  the  differing  effects  depending  merely  on  the  methods  of 
inoculation  and  the  virulence  of  the  particular  organism.  The 
chief  objection  to  this  theory  is  the  great  difference  which  exists 
between  the  *  infectiousness '  of  erysipelas  and  cellulitis.  No 
surgeon  can  complain  of  the  presence  of  the  latter  in  his  wards , 
none  permit  the  presence  of  the  former,  except  on  compulsion. 

The  Causes  of  erysipelas  may  be  briefly  stated  as  follows : 
(i.)  The  existence  of  an  abrasion  or  wound  in  most  cases,  and 
particularly  of  an  unprotected  septic  wound.  Thus,  it  is  not 
uncommon  to  find  it  associated  with  neglected  scalp  wounds  or 
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with  those  torn  muni  eating  with  the  mouth,  (ii.)  A  weak, 
depressed  state  of  the  constitution,  as  from  alcohohsm,  vicious 
living,  diabetes,  albuminuria,  etc.  Some  people,  moreover,  seem 
naturally  predisposed  to  the  disease,  particularly  plethoric  and 
gouty  individuals,  and  one  attack  renders  the  subject  more  liable 
to  recurrence  after  a  short  period  of  immunity,  (iii.)  Bad  hygienic 
surroundings  are  a  most  important  additional  factor  in  its  produc- 
tion, especially  overcrowding  in  hospitals  and  bad  ventilation. 
But  these  are  all  merely  predisposing  conditions;  the  only  ex- 
citing and  absolute  cause  is  (iv.),  the  infection  with  the  specific 
micro-organism,  which  is  very  widely  diffused  in  Nature.  Au 
idiopathic  form  used  to  be  described,  in  which  the  disease  starts 
wilbout  any  apparent  local  origin;  but  when  one  considers  that 
ir)fection  may  occur  through  the  shghtest  abrasion,  and  even 
through  sound  skin  or  mucous  membrane,  and  that  the  cocci  do 
not  exist,  as  a  rule,  in  the  blood,  it  is  evident  that  the  theory  of 
local  infection  is  in  all  cases  the  more  probable.  When  once  an 
entrance  has  been  efTecled,  the  cocci  develop  in  the  superficial 
lymph  channels,  producing  a  transient  infiammatory  condition  of 
the  skin,  and  a  concurrent  pyrexial  state  of  the  individual  from 
the  absorption  of  specific  toxins. 

The  STmptotns  of  the  disease  are  usually  ushered  in  by  a  slight 
chill,  scarcely  amounting  to  a  rigor,  and  by  a  period  of  headache 
jnd  malaise  for  about  twenty-four  hours,  with  some  degree  of 
pyrexia.  These  symptoms  are  followed  by  the  development  of  a 
Iwight,  rosy-red  rash,  spreading  either  from  the  margin  of  the 
wound,  or  showing  itself  in  apparently  unbroken  skin  in  the 
so-called  idiopathic  variety.  If  there  is  a  wound,  it  usually 
presents  a  yellowish,  unheal thy-looking  surface,  with  very  little 
evidence  of  repair.  If  the  erysipelatous  virus  is  unmixed  with 
other  organisms,  the  healing  process  may  continue  until  the  rash 
appears,  about  the  fourth  or  fifth  day,  when  the  young  cicatrix 
trill  break  open  again,  exposing  a  dry  and  sluggish  surface,  with 
a  thickened  margin ;  it  may  occur,  however,  at  an  earlier  date. 
The  rath  is  generally  of  a  characteristic  vivid  red  colour,  always 
disappearing  on  pressure,  and  is  accompanied  by  a  sensation  of 
stiffness  or  burning,  scarcely  amounting  to  pain,  except  when 
dense  structures,  such  as  the  scalp,  are  involved,  and  then  the 
pain  may  be  very  severe.  Swelling  is  not  very  marked,  except  in 
lax  areolar  tissues,  such  as  in  the  scrotum  or  eyelids  ;  the  cedema 
may  then  attain  considerable  proportions.  The  rash  continues  to 
advance  more  or  less  rapidly,  with  a  continuous  margin,  and  as  it 
spreads  to  new  regions  it  fades  away  from  those  already  involved, 
leaving  a  slight  brownish  stain  and  a  fine  branny  desquamation. 
la  BOtnc  cases  it  does  not  spread  evenly,  but  appears  to  leap 
orei-  an  interval,  and  then  the  intervening  lymphatics  are  found 
lo  be  thickened.  Vesicles  and  bullae  form  superficially,  containing 
KTUtn,  which   speedily  becomes  turbid,  but  suppuration  is  un- 
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common,  except  in  lax  oedematous  tissues,  such  as  the  eyelids, 
Occasionally,  from  the  severity  of  the  inflammation  or  the  low 
state  of  vitality  of  the  tissues,  the  skin  may  become  gangrenous 
and  slough,  especially  about  the  umbilicus  and  genitals  of  young 
children.  Neighbouring  lymphatic  glands  are  always  enlarged 
and  painful,  and  this  may  even  be  noted  at  a  period  when  the 
rash  has  not  appeared.  Periphlebitis  may  also  be  caused,  leading 
to  pyaemic  complications.  Fever  is  present  as  long  as  the  rash 
persists,  and  merely  shows  slight  diurnal  variations.  It  is  not 
uncommon  for  the  temperature  to  rise  to  104°  F.,  but  anything 
above  that  is  of  grave  significance.  At  first  the  fever  is  of  a 
sthenic  type,  the  pulse  full,  and  the  delirium  noisy  and  active ; 
but  later  on  the  pulse  becomes  quick  and  weak,  accompanied  by 
low,  muttering  delirium  and  great  prostration  of  the  vital  powers. 
Delirium  is  usually  a  well-marked  feature  in  erysipelas  of  the 
scalp,  but  this  is  due  to  the  general  rather  than  to  any  local 
condition,  unless  meningitis  supervenes.  The  duration  of  the 
attack  is  most  variable,  lasting,  as  a  rule,  from  one  to  three  weeks, 
but  relapses  are  not  imcommon. 

The  so-called  Idiopathic  Erysipelas  mainly  affects  the  head, 
and  occurs  in  predisposed  individuals;  it  is  characterized  by 
the  great  oedema  of  the  subcutaneous  tissues  of  the  face,  which 
causes  the  features  to  become  almost  unrecognisable.  Large 
blebs  form,  and  even  abscesses  about  the  eyelids.  There  is  a 
great  tendency  to  recurrence  about  the  same  time  of  the  year  in 
these  cases,  and  pain  and  delirium  are  prominent  symptoms. 

Cellulo-cataneous  Erysipelas  is  due  to  an  infection  of  the  skin 
and  subcutaneous  tissues  with  the  specific  virus,  and  results  in 
suppuration  and  sloughing  both  of  the  skin  and  subjacent  cellular 
tissue.  The  signs  are  those  of  a  difTuse  spreading  inflammation, 
e.g.f  heat,  pain,  redness,  and  swelling  of  a  brawny  type  at  first, 
but  which  soon  softens  and  becomes  boggy,  the  skin  giving  way, 
and  allowing  exit  to  the  pus  and  sloughs.  The  general  symptoms 
are  correspondingly  severe,  and  pyaemia  may  also  be  present.  As 
distinguishing  features  from  ordinary  erysipelas,  it  is  stated  that 
the  margin  of  the  redness  is  less  defined,  that  the  lymphatic 
glands  are  less  enlarged,  and  that  it  is  doubtful  whether  or  not 
the  disease  is  contagious  ;  the  whole  nature  of  this  afliection  is 
still  more  or  less  subjudice. 

Erysipelas  of  the  Fauces  causes  a  diffuse  inflammation  of  the 
mucous  membrane  of  the  fauces,  often  spreading  to  the  glottis 
and  larynx,  and  arising  either  by  extension  from  without,  or  in 
association  with  some  external  manifestation  of  the  disease  else- 
where. The  fauces  and  soft  palate  become  of  a  dusky  scarlet 
colour,  and  are  much  swollen.  The  voice  is  either  husky  or 
absolutely  disappears,  whilst  severe  spasmodic  dyspnoea  may 
arise  from  the  oedema  extending  to  the  glottis.  The  parts  are 
very  prone  to  ulcerate  or  slough,  and  the  glands  at  the  angle  of 
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the  jaw  are  enlarged.  Fever  is  usually,  though  not  invariably, 
present,  and  great  depression  of  the  vital  powers. 

Erysipelas  of  the  Scrotum,  or,  as  it  is  sometimes  termed,  acute 
inflammatory  cedema,  is  cliaracterized  by  the  part  becoming 
greatly  distended  by  serum,  but  without  any  marked  redness. 
Suppuration  and  sloughing  are  not  unlikely  10  follow.  It  thus 
somewhat  simulates  the  appearance  produced  by  extravasation 
of  urine,  but  is  distinguished  from  it  by  the  facts  that  micturition 
is  usually  not  interfered  with,  and  that  the  swelling  is  not  limited 
in  the  same  way  as  in  the  latter  affection. 

DiatfsOBiB. — There  is  not  much  difficulty  in  recognising  a  case 
of  erysipelas  if  we  remember  the  distinguishing  features  of  the 
rasb,  viz.,  its  method  of  extension  by  a  broad,  sharply-deftned, 
slightly  raised  and  infiltrated  red  margin.  Thus,  the  exanthemata 
are  never  limited  to  one  part  of  the  body,  and  rarely  form  one 
continuous  red  patch.  Lymphangitis  is  characterized  by  streaks 
or  lines  of  redness,  not  by  an  area  of  uniform  hyperasmia.  In 
pUddtis  the  skin  is  seldom  red  over  the  inflamed  vein,  which  can 
be  felt  as  a  hard  knotted  cord  below.  A  septic  wound  with  pent-up 
discharge  closely  simulates  erysipelas  ;  but  the  margin  of  the 
redness  is  not  so  accurately  defined,  and  lymphatic  enlargement 
does  not  so  constantly  occur.  Diffuse  erytlitma  mdoium  is  recog- 
nised from  it  by  the  sUghl  degree  of  the  febrile  disturbance,  and 
the  presence  of  outlying  patches  of  redness,  which,  moreover,  are 
not  so  clearly  limited.  There  is  always  considerable  pain  in  this 
affection,  which  often  involves  both  legs,  and  usually  occurs  in 
young  women  of  a  rheumatic  temperament.  The  so-called 
nytkfma  iotaii  follows  exposure  to  the  sun's  rays,  especially  when 
rejected  from  water,  of  parts  of  the  body  which  ate,  as  a  rule, 
protected;  though  usually  of  slight  importance,  it  may  some- 
times  give  rise  to  so  much  pain,  cedema,  and  constitutional 
disturbance  as  to  simulate  erysipelas.  It  is  readily  distinguished 
by  the  &cts  that  it  is  limited  to  the  parts  exposed  and  has  no 
tendency  to  spread.  In  acute  eciema  rubmm  the  presence  of  a 
hoDcy-Iike  exudation  is  quite  characteristic. 

Patllolosical  Anatomr- — If  a  person  dies  of  erysipelas,  one 
meiely  finds  the  general  iugns  common  to  all  septic  cases  detailed 
eUewbere  (p.  7).  The  rash  will  have  faded,  but  on  microscopic 
MCtion  of  Ibe  skin  colonies  of  cocci  arranged  in  chains  will  be 
found  invading  the  lymphatics  just  beyond  the  spreading  margin 
(Fig.  10),  whilst  in  the  parts  which  the  inflammation  has  recently 
attacked  there  will  be  a  considerable  excess  of  leucocytes,  pre- 
sumably connected  with  the  destruction  and  removal  of  the  cocci. 
Tbe  lymph  glands  will  also  be  found  enlarged  and  congested. 

PncnosiB  —  Erysipelas  is  not  peculiarly  dangerous  in  itself 
(Osier  gives  the  death-rate  as  7  per  cent,  in  hospital  patients),  but 
may  become  so  from  the  complications  which  attend  it.  The 
mod  impottaol  of  these  are  iniiammatory  conditions  of  the  brain, 
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lungs,  and  other  viscera,  especially  of  the  kidneys.  Pysemia  and 
general  septic  intoxication  are  also  met  with.  Erysipelas  is 
usually  attended  with  danger  to  life  in  old  people,  drunkards,  and 
infants,  whose  vital  powers  become  rapidly  exhausted.  As  a 
local  complication,  erysipelas  is  not  always  an  unfavourable 
occurrence,  since  wounds  which  have  become  chronic  and  sluggish 
will  sometimes  manifest  marvellous  reparative  power  after  an 
attack.  Chronic  lupoid  and  syphilitic  ulcers  may  rapidly  cicatrize, 
and  even  malignant  sores,  especially  sarcomata,  have  been  known 
to  be  cured. 

The  Treatment  of  erysipelas  is  mainly  conducted  on  general 
principles.  Prophylaxis  must  be  strictly  attended  to  by  observing 
every  antiseptic  detail  in  the  treatment  of  wounds  especially  if 
any  erysipelas  cases  are  under  treatment  at  the  time  When  the 
disease  is  prevalent  all  operations  that  can  be  deliyed  should  be 
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T  Little  Kffect  on  the  Tissues. 

postponed.  Single  cases  should  be  isolated,  and  kept  out  of 
surgical  wards  if  practicable.  If,  unfortunately,  a  case  develops 
in  the  wards,  and  cannot  be  completely  isolated,  the  bed  should  be 
placed  as  far  away  from  others  as  possible,  and  especially  from 
those  with  open  wounds  which  from  their  position  (t.g.,  the  mouth) 
cannot  be  properly  protected  from  sepsis.  It  is  usual  to  surround 
the  bed  with  sheets  kept  moist  with  carbolic  lotion,  and  the  floor 
around  should  be  sprinkled  with  the  same,  Special  nurses  must 
be  told  ofT  to  attend  to  the  case,  and  house-surgeons  and  dressers 
must  take  extra  precautions  to  prevent  the  spread  of  the  disease. 

Local  Treatment. — When  one  considers  the  bacterial  origin  of 
the  affection,  it  is  evident  that,  except  in  the  mildest  cases,  the 
old-fashioned  plan  of  merely  protecting  the  part  from  the  air,  as 
by  painting  it  with  collodion,  or  covering  it  with  a  thick  layer  of 
starch  or  flour,  mixed  perhaps  with  boric  acid,  was  very  ineflicient, 
whilst  it  is  equally  obvious  that  the  local  application  of  cold  is 
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absijlutely  harmful,  as  [ending  still  further  lo  depress  the  vitality 
of  (he  part.  Where  tension  and  pain  are  severe,  fomentations 
contaimng  opium  or  belladonna  (e-g-,  i  ounce  of  laudanum  to 
1  pint  of  lotio  plumbi)  may  be  applied,  or  the  parts  should  be 
scarified  and  antiseptic  compresses  applied,  e.g.,  gauze  soaked  in 
carbolic  acid  (i  in  30)  or  in  sublimate  solution  (i  in  1,000).  Perhaps 
the  best  local  applications  are  ichthyol  or  thiol,  the  latter  being  an 
nrlifida]  sulphur  compound  much  resembling  ichthyol,  but  wilhoul 
the  objectionable  smell.  A  30  to  40  per  cent,  aqueous  solution  is 
pa.inTed  over  the  affected  area,  possibly  after  scarification,  as  well 
a^  over  the  neighbouring  healthy  skin  several  times  a  day  until 
the  fever  disappears;  such  treatment  is  stated  to  be  usually 
successful  in  checking  the  disease  in  two  or  three  days,  whilst  the 
Stickiness  of  the  preparation  hinders  the  diffusion  of  the  virus. 

Pressure  may  be  of  some  value  in  limiting  the  spread  of  the 
ftiischief,  probably  by  compressing  the  lymphatics.  A  wide  band 
of  adhesive  plaster  wound  around  a  limb  beyond  the  margin  of  the 
rash  L>  often  effectual,  and  it  may  be  possible  in  this  way  to  check 
its  advance  from  the  scalp  to  the  face  or  neck. 

Anything  that  tends  to  produce  a  local  accumulation  of  leuco- 
cytes in  the  skin  beyond  Ihe  spreading  edge  should  be  beneficial 
in  checking  its  advance,  and  therefore  good  may  be  derived  by 
painting  around  the  rash  with  strong  solutions  of  nitrate  of  silver 
or  with  lin.  iodi,  granting  that  it  is  done  sufficiently  far  off  to  be 
on  healthy  skin.  The  most  eflicient  plan  based  on  this  idea  is 
Kraske's,  in  which  the  skin  is  scarified  all  round  at  a  distance  of 
BJi  inch  or  two,  the  knife  going  just  deeply  enough  to  draw  blood ; 
antiseptic  compresses  are  then  applied. 

Ad  antitlreptococik  strum,-  prepared  by  immunizing  a  horse  with 
the  StrtffeccecHs  Pyogenes,  and  then  withdrawing  its  blood  serum. 
has  been  used  a  good  deal,  especially  in  France,  where  Marmorek 
anil  others  have  elaborated  this  plan  of  treatment.  Ten  or 
fifteen  c.c.  of  this  serum  are  given  subcutaneously  as  a  dose,  and 
tcfieated  once  or  twice  a  day.  In  favourable  cases  the  pain 
rapidly  diminishes,  the  rash  ceases  to  spread,  the  temperature 
foils,  and  in  twenty-four  to  forty-eight  hours  the  disease  may  be 
at  an  end  ;  but  this  result  is  not  always  obtained,  possibly  owing 
lo  some  defect  in  the  preparation  of  the  serum, 

Oovstitntional  Treatment  must  be  of  a  tonic  and  supportin;; 
ch.tracter.  Good  food,  easy  of  assimilation,  stimulants  and 
((uinmc  should  be  freely  administered,  whilst  the  tincture  of  the 
perchloridc  of  iron  in  J-drachm  doses,  repeated  three  or  four 
time*  a  day,  is  still  looked  on  by  many  as  a  specilic. 

In  ttUuh-cataneoas  erysipelas  early  and  free  incisions  must  be 
nude  to  relieve  tension,  and,  if  possible,  anticipate  suppuration. 
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The  Post-mortem  Signs  are  those  found  in  all  cases  of  acute 
septic  poisoning,  described  above  (p.  7),  with  the  addition  that 
on  microscopical  examination  bacteria  can  be  demonstrated  in  the 
blood  and  internal  organs. 

The  Diagnosis  has  to  be  made  from  the  more  virul^it  forms 
of  the  acute  exanthemata,  in  which  the  patient  is  destroyed  before 
the  characteristic  appearances  are  manifested ;  in  such  cases  a 
definite  opinion  as  to  the  nature  of  the  affection  is  often  impossible, 
if  there  is  no  clue  as  to  the  origin  of  the  infection.  Sapramia  is 
always  associated  with  some  very  obvious  focus  of  putrefaction, 
whilst  septicaemia  may  occur  with  but  slight  local  manifestations. 
Septic  traumatic  fever ,  due  to  wound  infection,  may  be  so  severe  as 
to  cause  grave  anxiety  for  a  time  as  to  whether  or  not  septicaemia 
is  present ;  but  if  the  wound  is  freely  opened  up  and  drained,  the 
rapid  disappearance  of  the  fever  proves  that  the  mischief  was 
merely  a  local,  and  not  the  more  serious  general,  affection.  From 
Pyamia  it  is  known  by  the  absence  of  repeated  rigors  and  secondary 
abscesses. 

The  Prognosis  of  septicaemia  is  always  very  grave,  but  it  is  to 
be  hoped  that  the  modern  plans  of  treatment  mentioned  below, 
especially  serotherapy,  may  prove  beneficial  in  diminishing  the 
mortality. 

The  Treatment  consists  in  dealing  actively  with  any  local  focus 
of  inflammation,  either  by  amputation,  or  by  free  incisions,  purifi- 
cation, and  drainage ;  but  unfortunately  this  is  seldom  likely  to  be 
successful,  as  blood  infection  has  probably  already  occurred.  In 
addition  to  such  means,  tonics  and  stimulants,  with  plenty  of 
suitable  nourishment,  must  be  administered. 

It  is  possible  that  even  this  grave  disease  may  become  amen- 
able to  some  of  the  therapeutic  measures  which  have  been  sug- 
gested of  recent  years.  1  hus,  the  antistreptococcic  serum  (p.  89) 
may  be  utilized,  and  cases  have  been  already  reported  as  cured  by 
its  agency.  Another  plan  which  has  been  adopted  is  that  of  the 
intravenous  injection  of  considerable  quantities  of  normal  saline 
solution,  repeated  two  or  three  times  a  day ;  by  this  means 
diuresis  and  diarrhoea  are  induced,  and  it  is  hoped  that  thereby  the 
organisms  and  their  products  may  be  eliminated.  This  treatment 
has,  however,  been  introduced  so  lately  that  no  dogmatic  state- 
ments can  be  made  about  it ;  it  will  probably  be  of  greater  value 
in  cases  of  sapraemia  than  in  those  of  true  infective  septicaemia. 
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Pyemia. 

Pyemia.  (Greek  ■■uoi',  pus,  and  ai/ia,  blood)  is  a  disease  charac- 
Wterixcd  by  fever  of  an  intermittent  type,  associaled  with  the 
formation  of  multiple  abscesses  in  different 
parts  of  the  body,  arisiag  from  the  difTusion 
of  pyogenic  materials  from  some  spot  of  local 
infection. 

II  wa^  supposed  oat  lung  ago  that  pyxmia  was  due 
lo  some  specific  rnicro-arganism,  but  it  has  now  been 
definitely  proved  by  Rosenbach  that  any  of  the  pyo- 
genic organisms  can  give  rise  to  it ;  in  (acl.  Ihemitiailly. 
pyi-aiia  may  arise  as  a  aitnplication  following  any 
acute  abscess,  which,  as  we  have  already  seen,  is 
always  due  to  bacterial  activity.  As  a  rule,  however, 
ihcre  is  a  sufficiently  rapid  developnieat  of  granula- 
tion tissue  10  limit  the  spread  of  infection.  The 
organism  most  commonly  found  is  the  Slriptoioiots 
fyoginrs.  but  in  a  few  cases  the  Slafhytocoicus  pyogtKti 
aurtvi  has  been  observed.  The  mere  injection  of 
c&cci  into  the  circulation  is  not  sufEcient  to  give  rise 
to  pyemia:  if  they  are  few  in  number,  a  transient 
pyrexia  may  supervene,  and  then  the  germicidal 
powers  latent  in  the  blood  destroy  them  ;  but  if  the 
dose  is  large,  or  the  individual  is  not  in  a  very  re- 
sistant condition,  sept icxmia,  and  not  pyemia,  results, 
unless  special  conditions  are  present  which  determine 
the  formation  of  embolic  abscesses.  If  the  cocci  to 
be  injected  are  mixed  with  such  a  material  or  aggre- 
gated into  aucb  masses  that  the  organisms  are  carried 
luts'L.icu  1 1..UU.1  on  particles  too  large  to  pass  through  the  terminal 
would  be  detached,  arterioles  and  capillaries,  wherever  they  lodge  abscesses 
develop.  In  human  pathology  (he  infective  emboli 
tonsisl  ol  looglfva  masses  of  organisms,  or  of  infected  particles  of  disinte- 
grsting  blood-clot  (Fig.  1 1). 

The  O&nM  of  pyaemia  may  be  staled  to  be  any  condition  which 
leads  to  the  formation  and  detachment  of  infective  emboli  in  the 
circulation,  such  conditions  occurring  mainly  in  the  veins  from 
iefUtration  and  disintegration  of  a  thrombus  {infecHve  phltbitis), 
but  occasionally  iu  the  heart  (malignant  endocarditis).  The  venous 
cooiamination  which  was  formerly  so  much  dreaded  after  opera- 
tioQS  by  surgeons  has  now  been  practically  banished  from  surgery 
by  antisepsis;  but  the  disease  is  still  occasionally  met  wilh  in 
casualty  work,  where  efficient  asepsis  is  diffictdt.  Acute  infective 
■oflammation  of  the  cancellous  tissue  of  bones,  whether  idiopathic 
or  traumatic,  is  very  commonly  associated  with  pyemia,  owing 
lo  the  veins  being  abundant  and  thin-walled,  and  considerable 
tcflMon  present  from  the  unyielding  condition  of  the  surrounding 
booy  structures.  Inflammation  of  the  cranial  bones  coming  on 
in  (he  course  of  middle-ear  mischief,  and  causing  thrombosis  of 
the  lateral  sinus,  also  leads  lo  its  development.  The  presence  of 
large  open-mouthed  veins  in  the  puerperal  uterus  also  explains 
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the  onset  of  the  disease  after  parturition  if  septic  material  is 
allowed  to  collect  or  remain  in  their  vicinity. 

When  an  infective  embolus  lodges  in  any  region  of  the  body,  a 
thrombus  forms  upon  it,  and  in  this  the  micro-organisms  rapidly 
develop,  and  thence  pass  through  the  vessel  wall  into  the  sur- 
rounding tissues,  causing  inflammation,  which  is  at  first  of  a 
plastic  type,  but  later  on  becomes  suppurative.  In  the  lung 
many  such  foci  may  occur,  distributed  mainly  along  the  posterior 
border  and  near  the  surface ;  each  is  sharply  limited  to  a  wedge- 
shaped  area  of  tissue,  with  the  base  directed  towards  the  periphery. 
It  is  at  first  reddish  in  colour,  from  effusion  of  blood  (a  hemorrhagic 
infarct),  but  soon  becomes  greyish-yellow,  from  the  formation  of 
pus.  These  abscesses  are  small,  and  rarely  give  rise  to  any  physical 
signs.  Similar  collections  of  pus,  preceded  or  not  by  an  infarct, 
may  be  foimd  in  any  organ  of  the  body.  The  lungs,  acting  as  a 
filter  to  emboli  derived  from  the  systemic  veins,  are  naturally  the 
first  organs  to  be  affected,  and  from  the  abscesses  formed  therein, 
infection  of  the  arterial  system  may  take  place,  resulting  in  fresh 
suppurative  foci  in  the  liver,  spleen,  kidneys,  brain,  and  in  or 
aroimd  joints,  etc.  If,  however,  the  causative  phlebitis  is  situated 
in  the  portal  area,  the  emboli  are  lodged  primarily  in  the  liver, 
givir^  rise  to  what  is  known  as  pylephlebitis.  When  the  emboli 
are  many  in  number,  the  symptoms  are  severe,  constituting  acute 
pyaemia;  this  is  sometimes  associated  with  a  development  of 
micro-organisms  in  the  blood,  producing  pyosepticamia,  the  patient 
perhaps  dying  before  the  secondary  abscesses  have  fully  developed. 
In  other  cases  the  general  symptoms  are  due  rather  to  the  absorp- 
tion of  toxins  from  the  local  foci  than  to  the  development  of 
organisms  in  the  blood.  If  the  emboli  are  few  in  number,  and 
there  is  little  or  no  development  of  microbes  in  the  blood,  the 
disease  is  termed  chronic  pyaemia. 

Clinical  History. — The  most  marked  symptom  indicating  the 
onset  of  a  case  of  Acute  PysBmia  is  the  occurrence  during  a  period 
of  febrile  disturbance  of  a  severe  rigor,  which  is  repeated  with  a 
sort  of  irregular  periodicity,  most  frequently  at  intervals  of  about 
twenty-four  to  forty-eight  hours,  somewhat  simulating  an  attack 
of  ague.  The  rigors  do  not  differ  from  those  occurring  in  other 
diseases,  but  they  are  very  severe,  and  usually  followed  by  profuse 
sweating.  Between  the  rigors  the  temperature  may  fall  to  the 
normal,  but  more  commonly  remains  above  it.  The  skin  is  hot 
and  soon  develops  an  earthy  or  dull  yellow  tint,  together  with 
erythematous  or  petechial  patches.  A  sweet,  mawkish,  hay-like 
smell  of  the  breath  is  very  characteristic.  Symptoms  of  grave 
depression  supervene,  and  the  patient  rapidly  wastes.  The  pulse 
becomes  soft  and  weak,  the  excretions  are  diminished,  and  a 
certain  amount  of  nocturnal  delirium  is  noticed,  but  no  loss  of 
consciousness.  The  presence  of  a  bruit  in  the  precordial  region 
may  suggest  the  existence  of  an  infective  endocarditis,  which  is 


jNFECtlt'E  DISEASES 


to5 


t  very  uncommon.  The  tongue  varies,  but  is  often  red  with 
Very  prominent  papillae,  and  becomes  dry  and  brownish.  Towaids 
the  end  of  ihe  first  week  secondary  abscesses  appear  ;  they  are 
sometimes  uaaccompanied  by  iocal  pain  or  tenderness,  and  form 
very  rapidly :  thus,  a  knee-joinl  may  fill  with  pus  in  tlje  course  of 
a  ni^ht  of  quiet  sleep.  They  are,  as  a  rule,  small  and  numerous; 
if  they  occur  in  %'ital  organs,  death  may  result  from  their  local 
development.  When  situated  in  the  subcutaneous  tissues,  they 
are  characterized  by  the  almost  total  absence  of  a  barrier 
of  granulation  tissue,  and  hence,  even  when  opened  early  and 
aseptically,  are  likely  to  extend  and  continue  secreting  pus, 
bstead  of  following  the  usual  course  of  rapid  contraction  and 
repair  which  succeeds  the  aseptic  opening  of  an  ordinary  acute 
abscess. 

Not  uncommonly  in  these  cases  painful  patches  occur  here  and 
there  in  the  subcutaneous  tissues,  accompanied  by  hypersemia, 
which  fades  away  after  a  few  days ;  such  are  probably  due  to  Ihe 
impaction  of  small  infective  emboli,  which  the  patient  has  siiflicient 
vitality  to  get  rid  of  without  suppuration. 

In  Chroaic  Fyamia  the  febrile  symptoms  are  much  less  marked  ; 
the  abscesses  are  few  in  number,  and  not  dangerous  unless  form- 
ing in  important  structures.  Thus,  a  fatal  result  ensued  from  a 
single  abscess  which  developed  in  the  lateral  ventricle  of  the  brain 
of  a  patient  who  had  no  other  symptom  of  pyemia  except  an 
oscillating  temperature :  it  followed  an  operation  on  a  septic  sinus 
leading  to  a  kidney  already  disorganized. 

The  condition  of  the  wound  at  the  onset  of  pyemia  is  always 
Tery  unsatisfactory.  It  gapes  open  and  presents  an  inactive 
surface,  and  any  newly-formed  scar  tissue  readily  breaks  down. 
A  layer  of  healthy  granulations  is  an  almost  certain  barrier  against 
the  occurrence  of  pyaemia,  on  account  of  the  germicidal  power  of 
the  cells  constituting  it.  If  the  disease  arises  in  connection  with 
bene,  the  latter  structure  is  iwjally  seen  lying  bare  at  the  bottom 
of  the  wound,  denuded  of  its  periosteum,  and  Ihe  canceili  filled 
with  sloughy  fcetid  medulla,  or  pus. 

The  duration  of  a  case  of  pyemia  is  very  variable.  Acute  cases 
usually  last  a  little  over  a  week,  whilst  the  subacute  forms  may 
run  on  for  three  or  four  weeks,  and  chronic  cases  continue  for 
months,  and  not  unfrequently  end  in  complete  recovery. 

Post-mortem  Appearances. — ^i.  The  wound  is  unhealthy,  the 
surface  being  grey,  dry,  or  sloughy;  if  bone  is  implicated,  as  in 
an  amputation    or    excision,  evidence  of    inflammatory  mischief, 

Iaither  of  the  periosteum  or  medulla,  is  present,  2.  Tlie  veins 
leftdiog  from  the  wound  may  be  in  a  healthy  condition,  but  are 
pore  commonly  in  a  state  of  septic  phlebitis;  the  coats  are 
bickeaed,  and  the  lumen  is  filled  with  soft,  disintegrating  clot, 
nicb  extends  for  a  considerable  distance ;  the  tissues  surrounding 
pe  veinorealsoinvolvedin  thesuppurattve  prccess.   3.  Secondary 


found  in  various  parts  of  the  body,  most  frequently 
in  the  lungs,  and  their  different  stages  can  be  dearly  demonstrated 
from  the  embolic  colonies  of  micrococci,  through  the  stage  of 
hemorrhagic  infarction  to  the  complete  abscess.  The  contained 
pus  may  lie  of  the  normal  type,  or  thin  and  oily ;  it  is  always, 
however,  swarming  with  cocci.  4.  The  general  signs  common  to 
all  cases  of  septic  poisoning  (p.  7)  will  also  be  manifest. 

The  Diaxaoiia  of  pyaemia  should  not  be  difficult  in  the  majority 
of  cases ;  but  when  it  originates  without  any  obvious  external 
wound,  as  in  a  deep-sealed  abscess,  or  if  the  importance  of  some 
local  lesion  has  not  been  appreciated,  the  initial  symptoms  may  be 
mistaken  for  those  of  acute  rheumalism  or  ague. 

The  Progaosis  depends  upon  the  inherent  vitality  of  the  patient 
and  the  virulence  of  the  disease.  In  acute  cases  it  is  extremely 
grave,  whilst  in  the  chronic  tj'pe  recovery  is  not  only  possible,  but 
probable,  if  the  local  abscesses  are  lavourably  situated. 

In  the  Treatment  of  acute  pyaemia  the  surgeon  is  acting  at  a 
considerable  disadvantage,  in  that  the  disease  is  only  recognisable 
when  it  has  obtained  some  hold  upon  the  patient,  since  the  recur- 
rent rigors,  by  which  it  is  known,  are  usually  the  evidence  of  a 
grave  general  infection  of  the  blood. 

Local  Treatment  is  most  important,  and  since  the  disease  is  in 
the  majority  of  cases  due  to  t!ie  detachment  of  infected  emboli 
from  a  vein,  the  ideal  surgical  practice  consists  in  preventing,  if 
possible,  the  further  contamination  of  the  general  blood-stream. 
This  can  sometimes  be  accomplished,  in  the  case  of  a  limb,  by 
amputation  well  above  the  local  lesion  ;  or  if  the  medullary  cavity 
of  a  bone  is  the  source  of  trouble,  it  may  be  possible  to  scrape  out 
the  gangrenous  and  offensive  medullary  tissue,  and  disinfect  the 
cavity  with  pure  carbolic  acid  ;  or  if  it  is  due  to  a  wound  in  the 
soft  parts,  it  may  be  feasible  to  dissect  out  the  implicated  vein  and 
surrounding  tissues,  or  at  any  rate  to  reuiove  the  disintegrating 
clot  after  placing  a  ligature  upon  the  vessel  between  the  thrombus 
and  the  heart.  A  typical  illustration  of  such  treatment  is  that 
adopted  for  septic  thrombosis  of  the  lateral  sinus  complicating 
disease  of  the  middle  ear,  where,  after  tying  the  internal  jugular  in 
the  neck,  the  sinus  is  exposed  by  the  trephine,  opened,  and  all  the 
septic  clot  removed,  partly  from  above,  partly  from  below.  Ad- 
mirable results  have  been  thereby  obtained.  The  abscesses  must  be 
dealt  with,  where  practicable,  by  opening  them  early  and  washing 
them  out ;  such  wounds  often  heal  well,  and  joints  which  have 
been  distended  with  pus  may  recover  with  free  mobility.  Occa- 
sionally, however,  although  rigid  asepsis  has  been  maintained,  the 
suppuration  continues,  and  even  sloughing  of  the  abscess  wall  may 
follow.  If  the  general  condition  can  be  improved,  a  barrier  of 
granulation  tissue  will  form  in  time,  and  repair  lie  established. 

Oonstitutional  Treatment  consists  in  supporting  the  patient's 
strength  by  nourishing  diet  and  stimulants,  and  in  taking  precau- 
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_      3  to  a\-oid  bedsores  or  any  local  injunr.     Salicylate  of  qmnine 
^aay  be  administered,  tbongh  its  raloe  b  doubtfuL    The  antistrep- 
tococcic serum  may  also  be  utilized,  and  it  may  do  good  in  cases 
which  have  not  progressed  too  far. 


Tetanns  is  a  local  infective  disease,  due  to  the  BmiUus  UUaa, 
and  tfae  characteristic  symptoms  aie  c^  a  loxxmic  nature. 

PredapodBg  Cuiaea.^i.  CUmatic  Infiiuiuti. — It  15  most  com- 
moiiily  seen  in  the  tropics,  where  it  may  be  almost  epidemic, 
probably  owing  to  the  heal  bvouring  the  development  and 
virulence  of  the  organisms  in  the  soil :  hot  seasons  assist  ils 
activity,  and  particularly  when    hot  days  are    followed   by  cold 

3.  Ptn«a^^l  PtMlivHy. — It  was  fiormerly  considered  that  negroes, 
horses,  and  stable  attendants  were  specially  liable  to  this  disease, 
owing  to  some  peculiar  idiosyncrasy;  l>ut  with  the  recent  addi- 
tions to  our  knowledge  as  to  the  habitat  of  the  Baiillus  tclant,  it 
IS  extremely  doubtful  whether  such  an  idea  can  be  maintained. 
,The  organism  is  a  facultative  saprophyte— i.^.,  is  capable  of  con- 
^'  luing    ils  development    apart    from    the  body — and    is  almost 

DSlatitly    found   in    garden    soil,    dust,    or   dirt   of    any    kind, 

lose,  therefore,  who  are  likely  to  be  much  brought  in  contact 
with  the  ground,  t.g.^  negroes,  horses,  and  agricultural  labourers, 
ate  liable  to  develop  the  disease,  owing  to  their  more  constant 
exposure  to  infection. 

^.  Bad  Hygiene  is  a  most  important  predisposing  condition. 
Every  hygienic  error  favours  ils  appearance,  but  especially  the 
oieiciowding  of  sick  and  wounded  people  into  a  limited  space, 
and  especially  if  full  antisepsis  is  impossible. 

Exciting  Canses— i.  The  existence  of  a  woumi.  It  may  follow 
a  lesion  which  causes  no  breach  of  surface,  such  as  a  blow  with 
Ihe  fist,  or  a  bruise,  but  in  the  great  majority  of  cases  there  is  a 
definite  solution  of  continuity  of  the  skin.  Any  region  of  the  body 
may  be  thus  affected,  and  it  is  rare  for  tetanus  to  occur  in  any  but 
septic  wounds ;  where  asepsis  has  been  fully  maintained  the 
development  of  tetanus  is  almost  unknown.  Punctured  or 
lacerated  wounds  of  the  sole  of  the  foot,  perhaps  due  to  a  dirty  or 
ni»tv  nail,  are  as  likely  to  be  associated  with  tetanus  as  any. 

1'  Infection  with  the  Bacillus  Uiani.  The  first  clue  to  the 
infective  nature  of  this  disease  was  obtained  from  the  observation 
ihat,  if  portions  of  soil  or  garden  mould  were  placed  under  the 
iliin  of  animals,  they  died  in  a  short  time  with  tetanic  symptoms, 
and  in  the  pus  and  walls  of  the  resulting  abscess  characteristic 
lacilli  were  olwerved.  Experimenting  in  the  same  way.  it  has 
hern  found  that  the  bacilli  or  their  spores  are  very  widely  dis- 
tcminalcd,  and,  iudeed,  are    present  in  almost  every   sample  of 
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garden  or  field  soil;  they  have  been  found  in  the  grime  on  a 
working  man's  hand,  and  on  dirty  surgical  instruments.  Great 
difficulty  was  experienced  in  isolating  and  getting  pure  cultures 
of  the  bacillus,  but  at  last  Nicolaier  and  Kitasato  succeeded,  by 
heating  the  pus  from  an  infected  wound  to  a  temperature  of 
8o'  C.  for  an  hour,  thereby  destroying  all  the  pyogenic  and  septic 
microbes.  It  develops  in  the  body  as  lon^,  delicate  threads  consist- 
ing of  and  breaking  up  into  separate  bacilli ;  in  artificial  cultures 
spores  form,  but  only  at  one  end,  causing  such  an  appearance 
that  the  microbe  is  known  as  the  'drumstick'  bacillus  (Fig.  12). 
These  organisms  are  anaerobic,  «.^.,  flourish  apart  from  oxygen, 
and,  indeed,  are  best  cultivated  on  nutrient  gelatine  at  blood-heat 
in  an  atmosphere  of  hydrogen.  They  are  not  endowed  with  high 
vitality,  and  hence  do  not  invade  living  tissues  unless  these  have 
been  previously  bruised  or  damaged  by  the  presence  of  septic 
inflammation.  They  grow  in  the  neighbourhood  and  near  the 
surface  of  septic  wounds,  the  septic  organisms  absorbing  all  the 
oxygen   present,   and   so    originating    the    anaerobic    conditions 


Fig.  12— Bacilli  op  Tetanus  from  Artificial  Culture,  showing  thb 
Spores  located  at  the  Ends  of  the  Rods  ('Drumstick*  Bacilli). 
(Tillmanns.) 

necessary  for  their  development.  The  fnode  of  action  of  the 
bacillus  consists  in  a  local  infection  with  general  toxaemia ;  that  is 
to  say,  by  its  local  development  in  a  wound  certain  substances 
are  produced  which,  when  absorbed,  act  on  the  spinal  marrow 
and  brain,  producing  toxic  effects  very  similar  to  those  of 
strychnine.  The  actual  tetano-toxin  appears  to  have  the  nature 
of  a  ferment,  its  virulence  being  readily  destroyed  by  exposure 
to  a  somewhat  low  temperature,  e.g.f  one  of  68"  C.,  for  about  five 
minutes.  It  is  not  influenced  by  drying,  and  its  activity  is  such 
that  it  is  stated  to  be  nearly  400  times  as  poisonous  as  strychnine. 
As  to  the  post-mortem  Anatomical  Changes,  but  little  need  be 
said,  since  they  are  not  specially  characteristic.  The  muscles 
are  often  pale,  or  show  evidences  of  rupture  and  extravasation 
of  blood.  The  peripheral  nerves  extending  from  the  wound  are 
red  and  congested  for  some  distance,  but  this  is  probably  only  due 
to   septic   inflammation.      The   nerve  centres  frequently  present 
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areas  of  softeaing,  and  perivascular  cellular  exudation,  with  some 
hyperemia, 

A  few  observations  are  on  record  in  which  the  bacilli  have  been 
noticed  on  the  pia  mater  and  arachnoid  of  the  human  spinal  cord, 
and  others  claim  to  have  transmitted  the  disease  experimentally 
by  inoculation  of  the  subdural  space  with  an  emulsion  of  the  spinal 
cord  or  medulla.  If  these  facts  be  true,  they  indicate  that  we 
have  stiU  much  to  learn  as  lo  the  nature  of  the  disease. 

OUoical  Histoi;.  —  Acute  Tetanna  usually  manifests  itself  in 
liiis  country  two  or  three  weeks  after  infection  (but  sometimes 
abroad  as  early  as  a  few  hours  or  days)  by  a  difficulty  in  opening 
the  mouth,  associated  with  a  cramp-like  pain  in  the  muscles  of 
mastication  and  of  the  neck.  This  soon  becomes  so  marked  that 
it  may  be  difficult  even  to  insert  a  paper-knife  between  the  teelh 
{Irismuf,  or  lock-jaw],  causing  great  dimculty  in  the  administration 
of  food  :  to  it  is  added  a  fixed  and  rigid  condition  of  the  muscles  of 
the  back  of  the  neck  and  of  the  face,  the  latter  producing  a  curious 

in-like  appearance  (risus  sardoHicus),  whilst  dysphagia  soon  follows 

ira  spasm  of  the  pharyngeal  muscles.  A  considerable  degree  of 
fever  is  often  manifested,  but  in  some  cases  an  apyrexial  course  is 
maintained  until  nearly  the  end.  The  spasms  soon  extend  to  the 
Inmk  and  extremities,  accompanied  by  cramp-like  pains,  and  when 
fiiily  established  they  may  be  excessively  painful  and  violent,  and 
the  remissions  between  them  but  partial.  Fortunately  the  disease 
usually  involves  the  respiratory  muscles  late  in  the  attack.  The 
spasms  can  be  excited  by  any  form  of  stimulus,  such  as  the 
flamming  of  a  door,  a  draught  of  cold  air,  or  some  voluntary 
movement,  and  are  always  of  a  tonic  (i.e.,  continuous}  character. 
The  body  is  contorted  in  various  directions,  and  respiration  much 
impcde^l  by  the  fixation  of  the  thorax.  Occasionally  the  body  is 
wchcd  backwards  (opislkalonos)  by  the  contraction  of  the  muscles 
of  the  back,  the  recti  abdominis  being  firm  and  tense — '  as  hard 
boards ' ;  sometimes  it  is  doubled  forwards  {tmpfoslholonos), 
and  in  rare  cases  laterally  (pUuroitboionos).  The  muscles  may 
contract  so  violently  as  to  be  ruptured,  whilst  teeth  have  been 
brokeo  and  the  tongue  has  been  almost  bitten  off.  The  in- 
tdlectual  faculties  usually  remain  clear  to  the  end,  which  is 
^generally  due  to  exhaustion  from  a  repetition  of  the  convulsions, 
or  more  larely  to  asphyxia  induced  by  a  prolonged  fixation  of  the 
Inspiratory  muscles.      Before   death    the  temperature  sometimes 

us  up  to  io8°,  or  even,  in  one  case,  to   112"  F.,  and  it  often 

mtinua  to  rise  for  a  degree  or  two  after  death  ;  such  hj'per- 
pyrexia  is  mainly  due  to  the  continuous  muscular  contractions. 
The  surface  of  the  body  is  bathed  in  sweat,  and  the  urine  occasion- 
ally albuminous.  Death  may  occur  in  twenty-four  hours  from  the 
onset  of  the  disease,  or  not  for  four  or  five  days. 

OtfDnic  Tet&nua  usually  begins  later  after  infection,  is  less 
•evere  in  its  symptoms,  and  more  likely  to  be  recovered  from. 
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The  course  is  usually  afebrile,  and  the  spasmodic  contractions 
may  be  limited  to  the  wounded  part  of  the  body  whence  the 
infection  has  arisen,  or  may  be  general.  A  special  variety  of  this 
is  known  as  cephalo -tetanus ^  or  T,  paralyticus  (German,  kopf -tetanus). 
It  follows  injuries  within  the  area  of  distribution  of  the  cranial 
nerves,  and  especially  those  about  the  supra-orbital  margin,  and 
is  characterized  by  the  association  of  trismus  with  facial  paralysis, 
although  spasms,  both  tonic  and  clonic,  occur  in  other  parts  of 
the  body.  Spasm  of  the  muscles  of  deglutition  and  attacks  of 
maniacal  frenzy  are  sometimes  present,  and  hence  the  name 
T,  hydrophohicus  which  has  been  applied  to  it.  The  paralysis  is 
supposed  to  be  due  to  an  ascending  neuritis  of  the  facial  nerve, 
which  becomes  compressed  in  the  aqueductus  Fallopii.  The 
condition  is  uncommon,  and  the  prognosis  not  quite  so  grave  as 
in  the  acute  cases. 

The  Diagnosis  of  tetanus  is  rarely  difficult.  In  the  early  stages 
it  must  be  distinguished  from  simple  trismus  arising  from  dental 
irritation,  or  from  inflammatory  ankylosis  of  the  temporo- maxillary 
joint.  This  may  be  readily  accomplished  by  noting  that  there  is 
also  present  in  tetanus  rigidity  of  the  neck  muscles.  In  the  later 
stages  strychnine  poisoning  leads  to  a  very  similar  group  of  symptoms, 
but  is  recognised  from  it  by  the  contractions  being  more  sudden 
and  violent,  the  relaxation  of  the  muscles  between  the  spasms 
complete,  so  that  the  mouth  can  readily  be  opened,  whilst  the 
hands  are  involved  in  the  contractions,  a  rare  sign  in  tetanus,  and 
the  muscles  of  mastication  often  escape. 

No  difficulty  should  be  experienced  in  distinguishing  tetanus 
from  hydrophobia,  owing  to  the  very  different  nature  of  the  con- 
vulsions in  the  latter  case — i.e.,  clonic  and  not  tonic  ;  moreover, 
they  affect  the  muscles  of  respiration  and  deglutition,  whilst  the 
history  of  the  case,  the  early  hallucinations,  and  the  absence  of 
tonic  muscular  contractions,  are  also  characteristic  features. 

The  Prognosis  is  unfavourable  in  any  case,  but  the  so-called 
idiopathic  variety  is  less  fatal  than  the  traumatic.  The  longer 
the  case  lasts,  and  the  lower  the  temperature,  the  more  likely  is 
the  patient  to  recover,  whilst  an  acute  onset,  hyperpyrexia,  sleep- 
lessness, delirium,  and  strabismus  are  bad  signs.  The  length  of 
the  incubation  period  is  also  a  most  important  factor,  since  it  has 
been  shown  that  if  it  is  under  ten  days,  only  4  per  cent,  recover ; 
whilst  if  it  lasts  for  eleven  to  fifteen  days,  27  per  cent,  of  cures 
may  be  expected,  and  if  the  outbreak  is  delayed  for  fifteen  to 
twenty  days,  45  per  cent,  of  the  patients  live. 

Treatment. — Careful  antisepsis  applied  to  wounds  is  the  surest 
means  of  preventing  its  occurrence,  and  the  worse  the  sanitary 
conditions  in  which  patients  are  found,  and  the  more  ragged  the 
wound,  the  stricter  should  be  the  measures  employed. 

If  the  originating  sore  is  accessible,  it  should  be  freely  excised 
and  the  wound  cauterized,  or  the  limb  may  be  amputated  ;  but 


I 


INFECTIVE  DISE.1SES  in 

«ven  then  the  tetanic  convulsions  may  remain  for  a  time,  or  even 
prove  fatal,  from  the  amount  of  poison  already  in  the  system. 

In  addition  to  these  local  measures,  the  specific  tetanus  anti- 
toxin (prepared  by  dnin^  the  blood  serum  of  an  immunized 
ftnimal)  should  be  injected.  At  present  the  results  of  this 
treatment  have  pro\ed  disappointing,  since  few  cases  of  acute 
tetanus  have  been  saved  by  it,  and  the  effect  even  in  the  more 
chronic  cases  is  not  at  all  certain.  The  explanation  of  this  lies 
probably  in  the  fact  that  the  serum  is  in  reality  an  immunizing 
ag^ent  (»,*.,  one  which  prevents  the  development  of  the  organisms), 
and  is  not  capable  of  dealing  with  the  toxic  bodies  already  acting 
on  the  nerve  centres ;  so  that  if  a  certain  dose  of  the  telano-toxin 
has  once  been  absorbed,  it  will  produce  its  normal  efTects,  even 
though  the  antitoxin  prevents  any  further  development  of  the 
onanisms.  The  treatment  should  always  commence  with  a  large 
(lose,  and  smaller  amounts  should  then  be  administered  once  or 
twice  a  day,  varying  with  the  severity  of  the  symptoms.  If  the 
fluid  antitoxic  serum  is  used,  20  to  30  c.c.  may  be  given  as  the 
ioilial  injection,  followed  by  doses  of  10  to  15  c.c.  twice  a  day. 
This  is  introduced  into  the  subcutaneous  tissues  of  the  abdomen 
and  liack,  or  in  somewhat  smaller  doses  into  the  veins,  and  causes 
but  little  inconvenience.  If  Tizzoni's  dried  antitoxic  serum  is 
employed.  2  to  4  grammes,  dissolved  in  distilled  water,  may  be 
given  to  start  with,  and  i  to  2  grammes  for  subsequent  doses. 

During  the  last  few  years  it  has  been  shown  by  Houx  and 
Borrel  that  the  toxins  are  so  closely  attached  to  the  nerve-cells 
that  it  is  almost  hopeless  to  expect  even  an  intiavenous  injection 
uf  antitoxin  to  do  much  good,  and  hence  it  has  been  proposed  to 
introduce  it  into  the  substance  of  the  brain,  enabling  it  thus  to 
reach  and  act  on  the  nerve  centres  more  rapidly.  The  object  to 
be  gained  is  to  immunize  the  medullary  centres  and  prevent  any 
furthei  development  of  the  toxin  in  the  body;  what  is  there 
already  must  be  allowed  to  work  itself  off.  The  injection  is  made 
through  the  dura  mater  into  the  posterior  portion  of  the  second 
Eronlal  convolution  on  each  side  ;  2-5  c.c.  of  the  dried  serum 
dKsolved  in  5  c.c.  of  sterilized  water  are  injected  very  slowly,  and 
ihis  may  be  repeated  several  times,  if  an  interval  of  a  few  days  be 
allowed  to  elapse  between  each  injection.  The  point  selected  is 
placdd  midway  between  the  external  angular  process  of  the  frontal 
none  and  the  centre  point  of  the  line  between  the  root  of  the 
Dise  and  the  external  occipital  protuberance.  A  small  trephine 
nuv  I»c  applied  here,  or  simply  a  hole  drilled  through  the  skull 
vut^cicnt  lo  allow  of  the  introduction  of  a  syringe,  whicli  is  pushed 
al«iul  two  inches  deep  into  the  braJn.  Of  course,  the  strictest 
ucpeis  is  essential.  Probably  it  will  be  found  wise  to  restrict  this 
pUn  to  the  treatment  of  the  worst  cases,  and  it  must  be  augmented 
Iiy  subcutaneous  injections  and  the  other  subsidiary  measures  to 
M  now  noted. 
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organisms,  measuring  5  to  30  fi  in  length,  and  1  to  i'5o  /i  in  breadth.  Il  is 
found  in  the  blood  oldisea.ied  iuiinials  in  the  farm  of  rods  or  threads,  composed 
of  a.  variable  number  of  individual  elements  (from  two  to  ten).  It  is  aerobic:. 
immobile,  srows  best  at  about  blood-beal,  and  liquefies  gelatine.  Well-marked 
spores  are  formed  within  the  bacillus  when  cultivated  artificially  and  in  the 
presence  of  oxygen ;  but  spore  formation  has  not  been  observed  iu  the  living 
tissues.  The  bacilli  are  readily  killed  by  boiling  for  a  few  seconds,  whilst  the 
decomposition  of  the  carcase  in  which  they  are  present  causes  their  death  in 
about  a  week.  The  spores,  however,  are  very  resistant ;  for  whilst  a  i  per 
cent,  solution  of  carbolic  acid  kills  the  bacilli  in  two  minutes,  the  spores  remain 
alive  after  a  week's  immersion.  Moreover,  alcohol  and  even  a  5  per  cent, 
solution  of  carbolic  acid  have  no  effect  on  them.  If  a  mouse  is  inoculated,  say. 
at  the  root  of  the  tail  with  a  needle  the  point  of  which  has  been  dipped  in  the 
blood  of  an  animal  which  died  of  splenic  fever,  it  succumbs  in  less  than 
Iwenly-four  hours,  and  bacilli  are  found  in  nearly  every  organ  of  the  body 

Some  animals  are  immune  agEUnst  the  attacks  of  anthrax,  especially  the  dog 
and  rat ;  and  one  of  Pasteur's  most  useful  discoveries  was  that  of  artificially 
providing  immunity  for  cattle  and  sheep  by  inoculating  them  with  an  at- 
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on  for  some  time  to  a  high 


tenuated  virus,  oblamed  by  exposing  a  cultivation  for  some 
temperature. 

Symptonu. — Infection  with  this  organism  usually  occurs  an,ongst  graziers 
who  tend  ilie  living  animal,  or  butchers  who  deal  with  the  carcase  ;  it  is  also 
met  with  amongst  workers  in  hides  or  wool. 

Malignant  Pmttula  commences  as  an  angry  red  pimple  at  the  site  of  inocula- 
tion, which  rapidly  spreads,  with  much  infiltration  of  the  base,  whilst  tha 
centre  becomes  covered  with  vesicles,  the  serum  within  which  contains  the 
typical  bacilli.  ^  This  stage  is  associated  with  no  pain,  hut  only  with  great 
itching  and  irritation.  As  the  pustule  exlends,  the  central  pari  becomes  grey, 
and  finally  black,  consiifuiing  an  eschar  or  slough,  whilst  around  it  upon  an 
area  of  deep  brawny  congestion  and  irdcma  is  a  narrow  ring  of  vesicles.  The 
process  gradually  becomes  more  marked  locally,  whilst  the  lymphatic  glands 
and  vessels  are  also  enlarged  and  involved  in  the  disease.  Generally,  there  is 
a  certain  amount  of  fever  and  malaise,  which  does  not  become  pronounced 
imtil  about  the  fourth  or  fifth  day.  The  temperature  then  rises  to  loa"  or 
103'  F.,  the  pulse  becomes  rapid  and  irre'jiilar,  and  gastric  irritability,  vomit- 
iny,  flatuloiice,  more  marked.     Should  the  disease  progress  unchecked,  thiB 
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iispiraLons  become  shallow  and  embarrassed,  whilst  signa  of  grave  con- 
stitulional  inischief.  such  as  delirium  or  coma,  manifest  themselves,  and  lh« 
anfortunate  individual  rapidly  succumbs,  generally  in  less  tban  a  week  from 
the  onset,  but  sometimes  in  thirty  to  forty  hours.  Moie  commonly  the  case 
runs  a  more  favourable  course,  litniling  itself  to  the  local  manifestations, 
vhich  gradually  clear  up.  the  slouRb  separating  and  the  aedeina  disappearing. 
Of  course,  should  there  be  more  llian  one  focus  of  mischief,  tbe  prognosis  is 

Anihta.t  irdtma  runs  a  rapidly  fatal  course  ;  il  i9  usually  seen  about  the  face 
and  eyelids,  the  skin  becoming  red  and  brawny,  as  in  erysipelas,  and  after  a 
(ime  covered  with  vesicles,  whilst  finally  gangrenous  patches  appear.  The 
lymphatic  Imnks  and  glands  are  also  involved 

WMUortara'  DiseBiB  (or  anthracxmia)  is  the  term  applied  to  tbe  general 
condition  resulting  from  the  development  of  these  bacilli  in  the  body  without 
any  externa]  lesion.  The  virus  gains  access  to  the  system  either  by  swallowing 
or  inhaling  the  dried  spores.  If  they  enter  the  respiratory  tract,  the  patient 
complains  of  fever  and  malaise  for  a  few  days,  followed  by  the  development  of 
•  sero-fibrinouEi  pleuropneumonia,  the  exudation  containing  large  numbers  of 
bacilli  This  runs  a  rapid  course,  with  high  fever,  great  dyspncca,  impairment 
ot  the  ctrcnlation.  and  Unally  collapse  in  the  great  majority  of  the  cases.  If  tbe 
bacilli  enter  the  stomach,  lliey  are  usually  destroyed  by  the  acid  cbyme  ;  but 
sliuuld  any  of  them  or  their  spores  reach  the  intestine,  the  alkaline  contents 
form  a  suitable  breeding-ground,  and  tbe  walls  of  tbe  gut  are  soon  attacked 
and  the  disease  becomes  general.  Colic,  cramps,  vomiting,  and  blood-stained 
diarrlicea  are  the  most  marked  features  in  such  a  case.  The  intestinal  type 
appears  to  be  not  quite  so  virulent  and  fatal  as  the  pulmonary,  hut  is  decidedly 
worse  than  the  cutaneous. 

nvatmmt. — In  the  cutaneous  affection,  excision  of  the  necrotic  patch,  and 
of  all  the  inliltrated  tissues  around,  and  the  application  of  tbe  actual  cautery 
or  of  pure  carbolic  acid,  are  usually  recommended,  though  some  who  have 
bad  experieuce  of  the  affection  think  such  treatment  of  little  value.  Large 
doses  of  quinine  may  be  given,  but  for  tbe  general  disease  merely  symptomatic 
treatment  can  be  adopted.  De-emetised  ipecacuanha  has  been  much  recom- 
mended, boll]  as  a  local  application  after  excision,  and  also  internally  in  wool- 
■orteis'  disease. 

aonorrbcea. 

OoBorrluea  is  an  infective  process  due  to  the  action  of  a  specific 
micro-organism,  ihe  Genococais  (Plate  I,,  Fig.  6),  antl  charac- 
terized l^  a  discharge  of  pus  from  the  urethra.  The  organism 
was  firsl  isolated  by  Neisser  in  1879,  and  is  found  with  or  without 
other  pyogenic  cocci  in  the  discharge,  most  commonly  in  the 
epithelial  cells  or  pus  corpuscles,  but  sometimes  apart  from  them. 
They  are  readily  demonstrated  by  staining  a  film  of  pus,  dried  on 
a  cover-slip,  with  methylene  blue  or  gentian  violet,  and  are  almost 
always  found  in  the  diplococcus  condition,  i.e.,  they  occur  in  pairs, 
held  together  possibly  by  some  slight  capsule ;  but  often  a  con- 
nderable  number,  even  up  to  twenty,  are  massed  in  a  clump. 
The  gotiococcus  is  not  easily  cultivated,  except  in  acid  media  ; 
ihe  addition  of  an  alkali  checks  the  growth  and  renders  the 
organisms  less  virulent.  The  disease  has  been  transmitted  both 
to  animals  and  to  the  human  subject  by  inoculation  experiments 
with  a  pure  and  active  culture.  The  organisms  find  their  way 
into  the  male  urethra,  and  invade  the  epithelial  cells  of  the  mucous 
membrEine,  within  which  they  may  often  be  seen  ;  they  determine 


I 


Ii6 


A   MANUAL  OF  SlfRGERY 


an  acute  catarrhal  intlammatioD,  which  quickly  runs  on  to  sup- 
puration. One  great  characteristic  of  gonorrhcea  consists  in  the 
readiness  with  which  it  extends  from  one  part  to  another,  and  the 
ease  with  which  even  a  healthy  urethral  or  vulval  mucous  mem- 
brane becomes  affected  by  it,  simple  contact  sufficing  to  determine 
an  attack.  Hence,  although  the  symptoms  are  often  very  slight 
and  insignificant,  severe  complications  may  arise,  which  may  per- 
manently cripple  the  individual,  or  even  destroy  life,  especially  if 
other  pyogenic  organisms  are  present. 

The  Symptoms  of  Acute  OoDorrliCBa  usually  commence  within 
a  few  days  of  the  infection,  varying  from  two  to  eight.  Most 
commonly  the  discharge  appears  about  the  third  or  fourth  day, 
being  preceded  by  itching  of  the  meatus  and  a  scalding  pain  on 
passing  urine.  The  lips  of  the  meatus  are  congested  and  swollen, 
and  the  discharge,  which  is  at  first  thin  and  mucoid,  soon  becomes 
thick,  abundant,  and  yellow  in  colour.  This  stage  lasts  for  a 
variable  time,  and  is  sometimes  associated  with  a  good  deal  of 
dragging  pain  in  the  back  and  loins,  together  with  some  constitu- 
tional disturbance  and  fever.  The  bowels  are  usually  constipated, 
and  the  appetite  impaired.  Occasionally  the  swelling  and  conges- 
tion of  the  mucous  membrane  are  so  great  as  to  lead  to  retention 
of  urine  or  hemorrhage  from  the  urethra.  Tbe  first  attack  is 
always  more  serious  than  subsefjuent  ones,  although  it  is  more 
amenable  to  proper  treatment.  Gouty  and  rheumatic  people  are 
especially  difficult  to  treat,  and  often  suffer  from  relapses  after  the 
discharge  has  apparently  ceased,  and  it  Js  said  that  fair  people 
suffer  more  than  those  who  are  dark. 

If  suitable  treatment  is  adopted,  the  discharge  entirely  ceases 
at  the  end  of  two  or  three  weeks  ;  but  if  neglected,  or  sometimes 
in  spite  of  treatment,  the  inflammation  spreads  liackwards,  giving 
rise  to  what  is  sometimes  termed  a  PoBterlor  Urethritis,  since  it 
involves  that  portion  of  the  canal  which  lies  behind  the  deep 
constrictor.  It  usually  becomes  evident  about  the  end  of  the 
second  week,  and  is  characterized  by  frequent  and  painful  mic- 
turition, a  sense  of  pain  and  heaviness  in  the  perineum,  possibly  a 
little  blood  In  the  urine,  and  a  general  feeling  of  depression.  This 
extension  backwards  is  always  serious,  since  it  is  likely  to  precede 
complications  involving  the  prostate,  testis,  or  seminal  vesicles, 
whilst  it  is  an  extremely  common  cause  of  Chronic  OonorrliCBa  or 
Qleet.  A  more  or  less  abundant  discharge  continues  for  some 
time  without  any  other  troublesome  symptom  than  occasional 
scalding  on  passing  urine.  The  discharge  varies  in  consistency, 
but  is  often  thin  and  muco-purulent,  whilst  sometimes,  it  due  to 
chronic  prostatitis,  it  may  be  so  clear  and  transparent  that  it 
resembles  uncooked  white  of  egg.  The  causes  of  gleet  vary  in 
different  cases;  it  is  sometimes  due  to  an  ulcerated  or  granular  con- 
dition of  the  mucous  membrane,  the  discharge  then  being  yellow, 
whilst  in  others  it  arises  from  chronic  prostatitis,  a  condition  not 
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uDcommoiily  associated  with  chronic  enlargement  of  the  vesiculx 
seminales.  The  latler  condition  may  be  recognised  on  rectal 
examination,  whilst,  when  the  prostrate  is  involved,  flocculi  of 
mucus  in  the  shape  of  worm-like  threads  may  be  detected  in  the 
itrine.  A  patch  of  granular  urethritis  should  be  suspected  when 
one  portion  of  the  urethra  is  especially  tender  on  the  passage  of  a 
sound,  but  its  presence  can  only  be  recognised  with  certainty  by 
the  use  of  the  urethroscope. 

Every  purulent  discharge  is  not  necessarily  gonorrha-al,  since 
a  simple  urethritis  may  follow  connection  with  a  woman  who  is 
simply  suffering  from  leucorrhcea.  or  has  scarcely  recovered  from 
her  menstrual  period,  but  with  no  suspicion  of  a  venereal  taint. 
In  these  cases  infection  may  be  due  to  ordinary  pyogenic  cocci,  or 
possibly  to  the  Bac.  coU  commuais,  which  is  known  to  he  not  an 
uufrequent  cause  of  vulvo-vaginitis.  A  diagnosis  of  simple 
urethritis  may  be  suggested  by  the  history,  but  only  a  micro- 
scopical examination  of  the  pus.  and  a  demonstration  of  the 
absence  of  gonococci,  can  establish  it  with  certainty.  At  the 
same  time  it  must  be  remembered  that  gonococci  are  capable  of 
remaining  in  a  latent  or  passive  state  for  a  very  long  time  in  the 
folds  or  crypts  of  a  mucous  membrane,  and  hence  it  is  quite 
possible  for  a  person  who  has  once  suffered  from  it  to  be  capable 
of  transmitting  the  disease,  although  there  may  be  no  evidence  of 
its  existence  at  the  time. 

In  the  Treatment  of  the  early  stages  of  acute  gonorrhcea  it  is 
essential  to  keep  the  urine  free  from  acidity  by  the  use  of  alkalies, 
to  maintain  a  free  action  of  the  bowels,  and  to  allay  the  irritability 
of  the  parts  by  sedatives,  such  as  tincture  of  henbane.  The  diet 
should  be  light  and  unstimulatiug,  and  all  alcoholic  drinks  pro- 
hibited, as  also  strong  tea  and  coffee,  whilst  the  patient  should  be 
recommended  to  take  plenty  of  bland  fluids,  such  as  barley  water, 
or  milk  and  soda-water.  The  scrotum  should  be  supported  in  a 
suspender,  and  the  patient  advised  against  taking  severe  or  pro- 
longed exercise.  No  local  treatment  is  necessary,  although  the 
use  of  hot  hip-baths  may  relieve  the  pain  and  irritation  ;  indeed, 
at  this  period  injections  are  harmful.  The  same  treatment  must 
be  adopted  as  long  as  the  discharge  is  copious,  and  the  scalding 
continues.  As  soon  as  these  symptoms  moderate,  oleo-balsanis  in 
the  shape  of  oil  of  sandal-wood  (lo  minims,  in  capsules,  three  to 
six  times  a  day),  copaiba  (lo  minims,  in  capsules  or  mixture,  thrice 
daily),  or  cubebs  (J  to  i  drachm  doses,  wrapped  in  wafer-paper), 
may  be  advantageously  employed.  Both  cubebs  and  copaiba, 
especially  the  latter,  are  capable  of  producing  a  bright-red  erythe- 
matous rash  which  causes  much  irritation,  and  may  be  extensively 
diffused  over  the  body. 

The  value  of  injntions  in  the  treatment  of  the  disease  has 
been  much  discussed,  and  is  a  point  on  which  difference  of 
opinion  exists.     On  the  whole,  we  are  inclined  to  think  that  many 
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of  the  less  severe  cases  of  acute  gonorrhoea  can  be  successfully 
treated  without  them,  and  that  they  should  never  be  employed  when 
any  local  irritation  or  scalding  is  present ;  but  where  the  discharge 
tends  to  persist,  or  the  urethra  has  been  thickened  by  previous 
attacks,  and  especially  in  gleet,  their  use  is  imperative.  To 
employ  them  with  advantage,  the  following  plan  should  be 
adopted : — The  urethra  is  first  washed  out,  so  as  to  remove  any 
discharge  from  it ;  for  this  purpose  the  normal  act  of  micturition 
answers  admirably,  so  that  the  injection  should  be  used  immedi- 
ately after  passing  water.  The  rounded  nozzle  of  a  small  glass 
syringe,  containing  about  half  an  ounce,  is  inserted  into  the  meatus, 
the  lips  of  which  are  compressed  over  it.  The  fluid  is  thrown 
into  the  urethra,  and  held  there  for  about  twenty  seconds  by  com- 
pressing the  orifice  with  the  finger  and  thumb,  as  the  syringe  is 
withdrawn ;  then,  on  relaxing  the  pressure,  the  fluid  escap)es. 
Other  forms  of  syringe,  on  the  principle  of  the  indiarubber  bottle, 
etc.,  are  recommended,  but  the  glass  is  unquestionably  the 
cleanest.  Of  the  many  different  injections  employed,  perhaps  the 
best  consists  of  a  mixture  of  tincture  of  catechu  (lo  minims  to 
I  ounce  of  water)  and  sulphate  of  zinc  (2  grains  to  i  ounce),  or  of 
permanganate  of  zinc  (^  grain  to  i  ounce),  or  nitrate  of  silver 
(J  grain  to  i  ounce).  The  great  secret  consists  in  using  the  injec- 
tion four  or  five  times  a  day  at  first,  and  afterwards  night  and 
morning,  even  after  all  visible  signs  of  the  discharge  have  ceased. 
The  fluid  should  always  be  warmed  prior  to  use,  and  care  taken 
not  to  use  too  strong  a  solution. 

One  is  bound  to  admit,  however,  that  many  genito-urinary 
surgeons  hold  views  very  different  to  these,  and,  indeed,  main- 
tain that  gonorrhoea  can  be  aborted,  or,  at  any  rate,  rapidly 
brought  under  control  at  any  stage  by  large  injections  of  a 
weak  solution  of  permanganate  of  potash,  introduced  with  suffi- 
cient force  to  distend  the  urethra  in  all  its  parts  and  enter  the 
bladder ;  all  the  crypts  and  lacunae  are  thus  reached  by  the  anti- 
septic. 

The  Treatment  of  Gleet  is  always  a  matter  of  difficulty.  The 
general  habits  of  the  patient  must  be  attended  to,  as  in  the  acute 
stage,  whilst  the  bowels  must  be  opened,  and  absolute  sexual 
continence  enjoined  to  prevent  the  spread  of  the  infection.  Large 
doses  of  the  liq.  ferri  perchlcr.,  combined  with  a  sufficient  amount 
of  Epsom  salts  to  prevent  constipation,  may  be  given.  Local 
treatment  is  generally  necessary  in  the  shape  of  injections  as 
already  described,  and  the  passage  of  a  cold  solid  metal  bougie 
every  three  or  four  days  has  an  excellent  effect.  Methodical  dila- 
tation of  the  urethra  is  also  advised,  with  the  object  of  compressing 
all  the  crypts  and  lacunae,  and  removing  pent-up  secretion.  If 
granular  urethritis  is  present,  the  topical  application  of  nitrate  of 
silver  may  be  undertaken  throup^h  a  urethroscope,  but  requires  the 
greatest  care,  for  fear  of  the  subsequent  formation  of  a  stricture  ; 


sac  with  a  weak  solution  of  nitrate  of  silver  or  corrosive  subli- 
mate soon  after  birth.  When  suppuration  occurs,  the  treat- 
meat  to  be  adopted  is  practically  identical  with  that  detailed 
above,  except  that  it  is  useless  to  attempt  to  limit  the  trouble 
to  one  eye. 

III.  ComplicatioDB  resulting  from  General  AbBoiption.— Oonor- 
rhceal  Sclerotitis,  or  inflammation  of  the  deep  subconjunctival 
fibrous  tissue,  is  a  rare  afTection,  arising  quite  independently  of 
the  disease  just  described.  It  is  characterized  by  marked  sub- 
conjunctival redness,  the  globe  of  the  eye  becoming  distinctly 
tender.  Local  applications  of  atropine  are  required,  and,  if  need 
be,  leeches  to  the  temples. 

Oonoirhoeal  Affections  of  Jofate  are  not  uncommon  sequelae, 
arising  usually  in  the  subacute  stage  of  the  disease.  They  occur 
either  in  the  form  of  a  synovitis  with  effusion,  or  as  an  arthritis, 
which  may  or  may  not  suppurate,  but  usually  ends  in  ankylosis. 
Tbe  former  is  probably  due  to  the  embolic  transmission  of  gono- 
cocd  alone,  whilst  in  the  latter  pyogenic  organisms  are  also  con- 
veyed to  the  articulation.  For  symptoms  and  treatment,  see 
Chapter  XX. 

Any  muscular,  tendinous,  ligamentous,  or  aponeurotic  tissues 
may  become  intlamed  and  painful  during  the  course  of  an  attack 
of  gonorrhcea.  Special  mention  must  be  made  of  the  involvement 
of  the  ligaments  supporting  the  arch  of  the  foot,  since,  if  the 
cause  is  not  recognised  and  the  patient  is  still  allowed  to  walk, 
the  arch  of  the  foot  may  be  lost,  and  a  permanent  flat  foot 
result. 

Secondary  abscesses,  similar  to  those  of  pyEemia,  are  sometimes 
developed  in  cases  of  gonorrhcea,  probably  resulting  from  the 
difTusion  of  pyogenic  organisms,  and  even  general  infection  of  a 
icpticscnic  nature  has  been  described,  leading  to  a  fatal  issue. 

We  now  come  to  a  group  of  diseases  which  have  been  classified 
by  Virchow  under  the  term  Infective  Oranulomata.  They  are  all 
characterized  by  the  formation  of  growths  more  or  less  resembling 
granulation  tissue,  which  either  persist  or  undergo  various  de- 
generatii'e  changes.  They  are  all  infective  in  nature,  and  most 
of  them  chronic  in  their  progress,  although  acute  manifestations 
are  occasionally  met  with.  Five  conditions  are  included  under 
this  heading,  vi^, :  Syphilis,  Tuberculosis,  Glanders,  Leprosy. 
and  Actinomycosis. 


STphilis. 

Syphilis  is  an  infective  disease,  r 
with  some  specific  virus,  which  has  nc 
certainty.     LOstgarten  demonstrated  a 


I 


suiting    from    inoculation 

yet  been  identified  with 

.  organism  in  the  initial 

lesion  which  was  supposed  to  be  the  bacillus  of  syphilis,  but  it 


122  A  MANUAL  OF  SURGERY 


was  probably  nothing  more  than  the  bacillus  always  present  in 
smegma.  The  inability  to  transmit  the  disease  to  animals  is  one 
of  the  great  difficulties  in  the  way  of  a  complete  bacteriological 
examination. 

Syphilis  is  characterized  by  the  appearance  of  a  primary  sore, 
usually  known  as  a  hard  chancre,  which  is  followed  in  the  course 
of  a  few  weeks  by  evidences  of  general  infection,  referred  mainly 
to  the  skin  and  mucous  membranes,  comprising  the  secondary 
stage.  After  a  variable  time,  known  as  the  intermediate  period, 
during  which  symptoms  may  be  absent,  tertiary  manifestations 
may  show  themselves  in  any  and  every  part  of  the  body. 

Mode  of  Infection. — Acquired  syphilis  is  almost  always  due  to 
infection  of  the  genital  organs  arising  from  impure  connection. 
Occasionally  cases  are  met  with  in  which  the  disease  is  transmitted 
by  other  means  (syphilis  insontium),  and  then  the  primary  lesion 
is  often  located  on  some  other  part  of  the  body  (extragenital 
chancres) ;  thus,  a  hard  chancre  may  be  found  on  the  lips,  as  a 
result  of  drinking  out  of  the  same  glass  or  smoking  the  same  pipe 
as  a  syphilitic  patient,  or  may  even  be  acquired  by  kissing.  The 
disease  is  not  always  equally  infectious ;  in  the  primary  stage  the 
discharge  derived  from  the  chancre  will  alone  convey  the  con- 
tagion ;  in  the  secondary  period  the  virus  is  found  in  the  blood 
of  the  individual,  and  hence  all  pathological  exudations,  as  also 
the  blood  itself,  may  transmit  the  disease.  Pure  secretions, 
e.g.,  milk  or  urine,  are  free  from  infection,  although  if  mixed  with 
a  serous  exudation  from  abraded  surfaces,  as  so  frequently  occurs 
in  the  case  of  the  saliva,  they  at  once  become  infective.  The 
semen  is  probably  an  exception  to  the  above  rule,  since,  although 
the  maternal  passages  may  entirely  escape,  the  ovum  becomes 
diseased.  It  is  usually  held  that  in  the  tertiary  stage  the  patient 
is  no  longer  capable  of  transmitting  the  affection. 

The  syphilitic  virus  is  exceedingly  resistant  to  the  action  of 
antiseptics,  and  hence  the  risk  of  infection  is  very  great,  even 
though  prompt  measures  are  taken  to  destroy  it.  Thus,  many 
cases  are  on  record  in  which  an  abraded  surface  was  brought  into 
contact  with  a  syphilitic  poison,  and,  although  cauterized  with 
fuming  nitric  acid  within  a  few  hours,  the  disease  ran  its  ordinary 
course.  In  one  case,  however,  under  our  observation,  in  which 
a  student's  finger  was  accidentally  pricked  with  a  bent  broad 
needle,  which  a  moment  before  had  been  inserted  into  the  anterior 
chamber  of  a  syphilitic  patient  suffering  from  a  secondary  sup- 
purative iritis,  nitric  acid  was  appHed  within  a  quarter  of  an  hour, 
and  although  a  suspicious  indurated  spot  formed  six  weeks  later 
at  the  site  of  injury,  no  other  evidences  of  syphilis  have  been 
observed,  in  spite  of  the  fact  that  the  individual  had  not  previously 
suffered  from  the  disease,  and  took  no  mercury. 

One  attack  of  syphilis  usually  confers  immunity  on  the  patient 
from  further  outbreaks  of  the  disease,  even  if  exposed  to  infection. 
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This  protection  is,  however,  not  always  permanent,  since  well- 
authenticated  cases  have  been  observed  of  second  attacks  of 
syphilis,  in  which  the  primary  lesion  was  followed  by  distinct 
siffns  of  general  infection. 

Course  of  the  Case. — I'he  staf^c  of  Incubation  lasts  for  a  variable 
period,  extending  fro:n  two  to  six  weeks  ;  as  a  rule,  however, 
evidences  of  induration  of  the  sore  can  be  detected  about  the 
third  week.  Tt  is  probable  that  long  ere  this  the  virus  has 
entered  the  circulation,  and  hence  removal  or  destruction  of  the 
local  lesion  has  not  the  slightest  influence  upon  the  progress  of 
the  case,  unless  it  can  be  undertaken  immediately  after  infection. 
During  this  period  nothing  unusual  is  noted  at  the  site  of  inocula- 
tion, if  the  infection  is  purely  syphilitic,  and  the  local  sore  merely 
a  slight  abrasion  ;  it  may  even  heal  completely  in  the  course  of 
a  few  days,  and  nothing  further  is  noticed  until  the  typical  in- 
duration manifests  itself.  Not  unfrequently,  however,  pyogenic 
infection  occurs  or  a  soft  chancre  is  also  present;  in  the  latter 
case  the  lesion  does  not  heal  in  a  typical  manner,  and  the  base  of 
the  ulcerated  surface  becomes  indurated  after  a  time. 

1.  The  Primarr  Stage  of  syphihs  is  characterized  by  the  develop- 
ment of  a  typical  primary  sore,  associated  with  enlargement  of 
the  neighbouring  lymphatic  glands.  It  is  usually  situated  on  tbe 
base  of  the  prepuce,  close  to  the  corona  glandis,  or  on  the  frccnum ; 
in  the  female  the  inner  aspects  of  tbe  labia  majorse  or  nympb^e 
are  the  most  common  sites. 

The  primary  sore  does  not  invariably  present  the  same 
appearance,  although  it  is  always  characterized  by  a  certain 
amount  of  infiltration  and  induration.  Should  the  superficial 
abrasion  have  healed,  a  localized  growth  of  almost  cartilaginous 
hardness  forms  in  the  cicatrix,  closely  adherent  to  and  invading 
the  cutis  ;  but  if  a  soft  sore  has  first  developed,  the  surface 
remains  ulcerated  more  or  less  deeply,  though  the  base  becomes 
indurated.  The  following  are  the  chief  forms  in  which  the 
chancre  manifests  itself,  (a)  The  desquainaling  papule  is  a  slightly 
elevated  spot,  which  is  extremely  irritable,  of  a  dusky  colour, 
and  free  from  ulceration.  It  is  usually  small,  but  hard,  and  Us 
surface  covered  with  epithelial  scales.  If  exposed  to  friction,  or 
to  the  irritation  of  retained  discharges,  ulceration  is  very  likely  to 
take  place,  and  an  ordinary  Hunterian  chancre  will  then  form. 
Unless  this  occurs,  it  may  run  its  course  unobserved,  and  thus  a 
patient  becomes  syphilitic  without  being  able  to  trace  the  time  or 
source  of  infection,  (b)  The  indurated,  hard,  or  Hunterian  chancre 
is  that  most  commonly  seen  ;  it  results  from  the  irritation  of  a 
papule,  or  is  developed  in  association  with  a  soft  sore.  It  consists 
of  a  distinctly  localized  infiltration  and  induration  of  the  sub- 
mucous or  subcutaneous  tissues,  giving  rise  to  a  lump  which  feels 
like  a  pellet  of  cartilage  ;  or  the  induration  may  be  more  exten- 
sively  difTused   through  the  surrounding  structures.     In  some 
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cases  there  may  be  but  little  elevation  of  the  growth,  and  the  sur- 
face is  free  from  ulceration,  constituting  the  variety  known  as  the 
*  parchment  induration '  of  Ricord,  and  not  unfrequently  seen  on 
the  glans  penis.  Where,  however,  the  prepuce  or  body  of  the  penis 
is  involved,  greater  induration  takes  place,  owing  to  the  laxity  of 
the  connective  tissue.  When  affecting  the  base  of  the  prepuce, 
the  induration  tends  to  spread  transversely,  producing  a  collar- 
like mass,  which  on  retraction  of  the  part  rolls  back  en  bloc  in  a 
very  characteristic  manner.  Examined  microscopically,  the  new 
formation  consists  merely  of  a  mass  of  round  and  spindle  cells 
packed  closely  together,  with  a  certain  amount  of  intercellular 
fibrous  tissue  ;  giant  cells  are  sometimes  seen.  The  blood -supply 
of  the  part  is  scanty,  a  fact  which  explains  the  readiness  with 
which  ulceration  occurs.  Several  chancres  may  be  seen  on  the 
same  individual  if  the  infection  occurs  at  one  time,  and  it  is 
possible  that  a  patient  could  be  infected  at  two  different  periods 
if  only  a  short  interval  elapsed  between  the  inoculations ;  but 
the  disease  is  not  generally  auto-inoculable,  and  when  once  a 
hard  chancre  has  developed  on  the  under  surface  of  the  prepuce, 
the  glans  does  not  become  infected  from  contact.  Multiple 
chancres  are  always  of  small  size,  and  the  induration  is  less 
marked  than  usual. 

A  Urethral  Chancre  is  usually  situated  just  within  the  lips  of 
the  meatus,  constituting  a  sore  with  an  indurated  base.  It  may 
be  felt  as  a  hard  nodule  on  grasping  the  urethra  between  the 
fingers,  and  gives  rise  to  a  thin  serous  discharge,  often  blood- 
stained. The  orifice  itself  is  sometimes  the  site  of  a  chancre,  and 
the  induration  may  completely  encircle  it.  This  condition  is 
very  apt  to  be  followed  by  a  stricture. 

Extragenital  Chancres  are  often  observed,  perhaps  most  com- 
monly on  the  lips,  finger,  and  nipple ;  but,  of  course,  any  part 
of  the  body  may  become  affected.  They  are  usually  characterized 
by  a  greater  amount  of  infiltration  and  less  distinct  and  definite 
induration  than  in  the  forms  met  with  on  the  genital  organs; 
hence  the  swelling  is  more  prominent  and  vascular,  and  if  ulcera- 
tion occurs  there  is  a  greater  amount  of  discharge,  which  forms  a 
thick  scab  over  the  surface.  The  neighbouring  lymphatic  glands 
are  enlarp^ed,  and  sometimes  surrounded  by  infiltrated  tissue. 
This  condition  has  often  l>een  mistaken  for  epithelioma,  from 
which,  however,  it  can  be  distinguished  by  the  age  of  the  patient, 
the  character  of  the  sore,  its  rapid  development,  and  the  simul- 
taneous enlargement  of  the  glands.  The  course  of  the  case  is 
generally  more  severe  than  when  the  primary  lesion  is  in  the 
usual  situation,  a  fact  possibly  explained  by  the  disease  remaining 
unrecognised  till  secondary  symptoms  appear. 

In  surgeons  or  accoucheurs  infection  may  occur  on  the  fingers, 
usually  starting  by  the  side  of  the  nail.  It  gives  rise  to  an 
indolent  sore,  which  becomes  infiltrated  and  ulcerates,  tending  tq 
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Spread  under  the  matrix  and  along  the  semilunar  fold.  There  is 
a  good  deal  of  discharge  and  pain,  and  the  terminal  phalanx 
becomes  swollen  and  bulbous.  The  epicondyloid  and  axillary 
glands  are  enlarged  as  the  case  progresses,  and  the  condition  has 
more  than  once  been  mistaken  for  malignant  disease. 

Fha^dena  is  a  form  of  spreading  ulceration,  rarely  met  with  at  (he  present 
time,  except  iti  connection  with  venereal  disease,  and.  according  to  most 
authortlies.  seldom  apart  from  syphilis.  Il  always  attacks  unhiudlby  and 
debilitated  individuals,  especially  men  with  phimosis.  The  discharge,  which 
is  abundant  and  somelimes  offensive,  is  retained  under  the  long  foreskin,  and 
this,  together  with  the  end  of  the  organ,  becomes  red,  swollen,  and  infiltrated. 
On  dividing  or  retracting  the  foreskin,  the  affected  surface  is  found  to  be 
sloQghy,  and  the  ulceration,  unless  checked  hy  treatment,  rapidly  spreads, 
and  may  destroy  fjlans  and  prepuce,  and  even  attack  the  body  of  the  penis. 
A  similar  condition  is  occasionally  seen  in  connection  with  an  inguinal  bubo, 
and  then  the  integrity  of  the  femoral  vessels  is  threatened. 

The  Treatjnent  consists  in  the  relief  of  all  tension  by  division  of  the  foreskin 
if  that  structure  has  not  been  already  destroyed,  followed  hy  prolonged  im- 
mersion of  the  patient  in  a  hot  bip-bath,  in  order  that  the  toxins  may  be  so 
diluted  as  to  prevent  any  extension  of  the  ulceration,  and  thns  facilitate  the 
natural  processesof  repair.  If  the  patient  cannot  be  kept  for  twelve  ortwenly- 
four  hours  in  a  warm  hath,  il  will  suffice  to  immerse  him  in  warm  water 
for  two  or  three  hours  every  day.  In  the  intervals  the  wound  should  be 
dressed  with  iodoform,  and  covered  with  lint  dipped  in  lotio  nigra.  Under  such 
circumstances,  the  surface  of  the  sore  quickly  cleans,  and  becomes  covered 
with  faealthv  granulations.  The  later  treatment  is  conducted  as  for  primary 
syphilis,  although  the  depressed  condition  of  (he  general  health  may  necessitate 
the  administratioD  of  tonics  and  even  a  vi»i  to  the  seaside.  Should  treatment 
by  immersion  in  hot  water  be  for  any  reason  impracticable,  the  old.fashioned 

CmuBt  be  resorted  to,  viz..  scraping  the  sore,  and  freely  cauterizing  the 
witb  pure  carbolic  or  fuming  nitric  acid.     Possibly,  where  there  ia  much 
slough,  this  may  advantageously  precede  immersion  in  a  bath. 

The  L7mpha,Mc  Qlanda  which  receive  lymph  from  the  region 
in  which  the  sore  is  situated  become  characteristically  enlarged. 
They  move  freely  under  the  skin  and  feel  hard,  lilce  bullets, 
pellets  of  cartilage,  or  almonds  (hence  the  term  *  amygdaloid' 
which  has  often  been  applied  to  them) ;  they  are  usually  quite 
painless,  and  there  is  no  tendency  for  them  to  suppurate  ii  the 
infection  is  purely  syphilitic ;  but  if  the  original  sore  is  septic,  or 
also  inoculated  with  the  virus  of  a  soft  chancre,  an  abscess  often 
follows,  one  or  more  of  the  inguinal  glands  breaking  down,  and 
causing  a  painful,  red,  and  brawny  infiltration  of  the  superjacent 
int^ument.  After  a  time  the  skin  gives  way,  and  is  often  found 
extensively  undermined. 

Occasionally  the  lymphatic  vessels  extending  from  the  sore  to 
the  glands  become  the  seat  of  a  chronic  lymphangitis,  and  may 
be  felt  as  hard  cords  beneath  the  skin.  The  dorsal  lymphatic  of 
the  penis  is  frequently  blocked  in  this  way,  and  gives  rise  to  solid 
or  lymphatic  cedema  of  the  prepuce  and  glans.  Should  the 
chancre  suppurate,  an  abscess  may  form  in  the  course  of  the 
lymphatics. 

The  Di^caofii  of  a  syphilitic  from  a  soft  sore  is  not  always  easy. 
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Of  course,  where  there  is  no  ulceration,  and  the  typical  induration 
of  the  base  can  be  felt,  no  doubt  need  arise.  But  when  the 
primary  sore  is  septic,  and  an  excavated  ulcer  is  present,  sur- 
rounded by  infiltrated  and  hyperaemic  tissues,  it  is  difficult  to  be 
certain  as  to  the  nature  of  the  case.  The  inguinal  glands  are 
enlarged  in  both  varieties,  and  the  fact  that  suppuration  occurs 
proves  nothing.  Even  the  existence  of  a  *  satellite '  chancre  from 
auto-inoculation  only  demonstrates  the  presence  of  a  soft  chancre ; 
it  does  not  prove  the  absence  of  syphilis.  (See  also  on  *  Soft 
Chancre,'  Chapter  XXXVIII.).  In  such  cases  it  is  often  neces- 
sary to  wait  for  the  development  of  secondary  symptoms  before  a 
decided  opinion  can  be  given. 

The  Duration  of  the  primary  sore  varies  in  different  cases,  and 
depends  in  great  measure  on  whether  treatment  is  commenced 
early  or  late.  If  the  case  comes  under  observation  during  the  first 
six  weeks,  and  a  mercurial  course  is  at  once  started,  the  chancre 
heals,  and  the  induration  usually  disappears  in  from  six  to  eight 
weeks.  The  glands  in  the  groin,  however,  remain  enlarged  for 
some  time.  The  longer  the  case  is  left  untreated,  the  more  slowly 
does  the  hardness  disappear.  If  no  mercury  is  administered  at 
all,  the  induration  may  last  for  twelve  months  or  more,  and  then 
slowly  passes  off,  although  it  may  run  a  much  shorter  course. 
From  an  uncomplicated  syphilitic  sore  but  little  scar  results, 
although  a  well-marked  cicatrix  may  follow  a  soft  or  septic 
chancre. 

Re-induration  of  the  cicatrix  sometimes  occurs  from  too  early 
a  cessation  of  the  mercurial  course,  or  from  some  localized  irrita- 
tion, or  from  a  fresh  exposure  to  infection.  It  is  occasionally  due 
to  a  tertiary  or  gummatous  development,  and  will  then  be  free 
from  lymphatic  complications. 

II.  Secondary  Sjrpliilis. — In  the  secondary  stage,  the  virus  is 
diffused  generally  throughout  the  body  by  means  of  the  blood, 
which  is  itself  infective.  A  certain  amount  of  constitutional 
disturbance  may  exist,  the  patient  feeling  *  seedy  *  and  out  of 
sorts,  whilst  in  some  cases  distinct  febrile  phenomena  and  head- 
ache have  been  noted.  Well-marked  anaimia  is  often  present, 
and  on  examination  the  red  corpuscles  are  found  to  be  deficient 
in  number,  and  defective  in  the  amount  of  haemoglobin  contained 
within  them.  The  chief  secondary  manifestations  consist  in  the 
appearance  of  various  forms  of  rash  on  the  skin  and  mucous 
membranes,  associated  with  a  general  enlargement  of  the  lym- 
phatic glands,  sore  throat,  mucous  tubercles  and  condylomata, 
loss  of  hair,  and  other  less  common  phenomena,  and  these  usually  ' 
show  themselves  in  from  seven  to  nine  weeks  from  the  time  of 
inoculation,  although  they  may  be  delayed  to  a  much  later  date. 
Their  intensity  also  varies  considerably,  the  phenomena  being 
sometimes  scarcely  evident,  and  at  others  very  marked.  They 
are  also  influenced  greatly  by  the  period  at  which  the  administra- 
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tion  of  mercury  commences ;  the  earlier  the  drug  is  given,  the 
less  obvious  are  the  secondary  phenomena. 

The  Ontaneotu  Eruptions  of  secondary  syphilis  are  chiefly 
characterized  by  the  fact  that,  although  any  form  of  rash  may  be 
simulated,  no  specially  distinctive  variety  is  originated.  More- 
over, in  the  same  individual  the  eruption  is  not  always  of  the 
same  character  throughout,  several  distinct  types  developing  in 
separate  parts  of  the  body  (polymorphism).  The  rash  is  usually 
more  or  less  symmetrical,  the  colour  in  the  early  stages  being  a 
dusky  red,  resembling  that  of  raw  ham,  whilst  later  on  it  becomes 
of  a  more  coppery  hue  ;  occasionally,  however,  it  may  be  a  bright 
rosy  red.  Syphilitic  rashes  do  not  completely  fade  on  pressure, 
but  leave  a  brown  stain,  and  give  rise  to  but  little  irritation  or 
itching  ;  they  always  tend  to  progress  from  the  simpler  types, 
due  to  hypersemia,  to  the  more  serious,  in  which  infiltration  and 
overgrowth  are  evident. 

In  the  simplest  form,  merely  a  hyperemia  is  present,  some- 
limes  appearing  as  a  dusky  mottling  of  the  skin  {roseolous 
syphilids),  which  quickly  fades,  or  may  persist  whilst  other 
types  are  developing.  If  distinct  papillce  become  infiltrated  and 
hypefEemic,  a  papular  syphilide  is  said  to  be  present ;  such  may 
become  either  vesicular  or  pustular,  constituting  the  vesicular  or 
pustular  syphilides  ;  the  latter  change  is  uncommon,  and  only 
appears  in  bad  cases  or  in  debilitated  patients.  Another  form  of 
eruption  is  the  squamous  syphilide,  characterized  by  patches  of 
hyperemia  and  infiltration,  combined  with  superficial  desquama- 
tion. It  is  usually  bilateral,  and,  unlike  simple  psoriasis,  affects 
the  flexor  rather  than  the  extensor  surfaces.  In  the  later  stages, 
distinct  nodules  or  tubercles  are  produced  in  the  skin,  which  may 
even  run  on  to  ulceration  (tubercular  syphilide). 

As  to  the  situation  of  the  rash,  the  roseola  is  usually  limited  to 
the  abdomen,  whilst  the  other  forms  are  often  widely  scattered 
over  the  trunk  and  extremities,  involving,  however,  the  flexor 
more  than  the  extensor  surfaces  of  the  limbs.  A  somewhat 
characteristic  phenomenon  is  the  appearance  of  a  papular  rash  on 
the  forehead,  sometimes  known  as  the  corona  Veneris. 

The  Hncoos  Uembranes  may  be  affected  in  much  the  same  way 
as  the  skin.  The  fauces  become  red  and  cougested,  the  hyper- 
xmic  area  being  abruptly  limited,  and  semicircular  in  outline ; 
symmetrical  ulceration  usually  follows,  originating  near  the 
anterior  pillars  of  the  fauces,  and  spreading  thence  to  the  tonsils 
and  along  the  soft  palate  to  the  uvula.  These  ulcers  are  shallow, 
have  sharply-cut  edges,  and  often  present  a  characteristic  greyish 
appearance,  constituting  what  is  known  as  a  'snail-track  '  ulcer. 
The  secondary  sore  throat  rarely  results  in  extensive  loss  of 
substance,  and  heace  pharyngeal  stenosis  is  not  common  at  this 
period  of  the  disease.  Smoking  undoubtedly  aggravates  these 
conditions.    Concurrently  with  these  manifestations  in  the  fauces 


a  number  of  bare  patches  from  loss  of  epithelium  may  be  s 
on  the  dorsum  of  the  tongue,  or  several  small  superficial,  but 
very  painful,  ulcers  may  develop  on  the  inside  of  the  cheeks  or 
lips. 

Mucous  tubercles  and  condylomata  are  somewhat  similar  affec- 
tions, though  more  pronounced,  arising  in  the  secondary  stage  in 
connection  with  mucous  membranes  and  those  p>arts  of  the  skin 
which  are  soft  and  moist.  Mucous  Tubercles  consist  of  slightly- 
raised  patches  of  enlarged  and  infiltrated  papillie,  white  in  appear- 
ance from  the  superficial  epithelium  becoming  sodden,  and  often 
progressing  to  actual  ulceration.  Examined  microscopically,  the 
papillae  are  found  to  be  definitely  enlarged,  and  the  epiihelium 
heaped  up  over  them.  They  are  most  commonly  observed  at  the 
corners  of  the  mouth,  on  the  inner  aspect  of  the  cheeks,  the  side 
of  the  tongue  (often  due  there  to  the  irritation  of  rough  teeth), 
or  the  margin  of  the  anus;  m  the  last-named  situation  they  are 
usually  symmetrical,  one  side  being  infected  from  the  other.  They 
are  also  not  at  all  uncommon  between  the  toes,  and  the  ulcers 
caused  thereby  become  exceedingly  offensive  from  septic  con- 
tamination. Oondylomata  are  similarly  the  result  of  overgrowth 
of  the  papilla,  differing  from  mucous  tubercles  merely  in  the  extent 
to  which  this  has  been  carried.  They  consist  of  definite  wart- 
like inasses,  which  may  attain  a  great  size,  constituting  a  cauli- 
flower-like growth.  They  are  most  commonly  seen  about  the 
anus  or  vulva,  in  the  former  situation  being  often  mistaken  by 
the  patient  for  piles  ;  they  give  rise  to  an  abundant,  highly  infec- 
tive discharge.  A  similar  condition  is  sometimes  met  with  on  the 
dorsum  of  the  tongue,  and  is  then  known  as  '  Hutchinson's  wart.' 

The  Lymphatic  Olanda  are  usually  enlarged  throughout  the 
body  during  this  period  of  the  disease,  being  felt  as  round,  hard 
swellings  beneath  the  skin.  The  extent  of  the  glandular  com- 
plication is  possibly  a  measure  of  the  degree  of  virulence  of  the 
affection.  The  condition  of  the  nuchal  and  epicondyloid  glands 
should  always  be  ascertained  in  suspicious  cases,  since,  if  no 
obvious  local  cause  exists  for  their  enlargement,  syphilis  is  very 
prohably  present. 

Syphilitic  Alopecia.— The  hair  becomes  dull  and  lustreless,  and 
either  comes  out  in  patches  from  the  scalp,  eyebrows,  beard,  etc., 
or  there  is  a  general  '  thinning.'  The  follicles,  however,  are  not 
destroyed,  and  after  a  time  the  hair  will  grow  again  as  before. 

Later  secondary  manifestations  consist  of  flying  pains  in  the 
bones  (osteocopic),  intis,  and  various  nervous  lesions,  whilst 
periosteal  nodes  may  form  on  the  tibiie  and  other  bones,  or  a 
symmetrica]  chronic  effusion  develop  wilfain  the  synovial  mem- 
brane of  joints. 

Syphilitic  Iritis  is  characterized  by  pain  in  the  eye,  generally 
referred  to  the  supra-orbital  nerve,  together  with  some  interference 
with  vision,  and  possibly  a  httle  laclirymation  and  photophobia. 
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On  examination  a  bright-red  circular  zone  immediately  surrounds 
tbe  cornea,  resulting  from  hyperemia  of  the  ciliary  vessels.  The 
iris  is  lustreless,  and  its  definition  somewhat  blurred.  Its  colour 
is  changed,  a  blue  iris  becoming  greenish-yellow  &om  the  presence 
of  lymph.  The  pupil  is  diminished  in  size,  and  perhaps  irregular ; 
its  movements  are  always  considerably  hampered,  and  sometimes 
entirely  prevented  by  the  formation  of  adhesions  either  to  the 
back  of  the  cornea  (anterior  synechia)  or  to  the  lens  capsule 
(posterior  synechia).  Occasionally  small  yellowish  nodules  are 
seen  on  its  surface,  consisting  of  plastic  lymph. 

The  Dtmtian  of  the  secondary  stage  varies  considerably  in 
difierent  cases,  and  is  largely  influenced  by  the  character  of^the 
treatment  and  the  period  at  which  it  is  commenced.  The  sooner 
the  patient  is  brought  judiciously  under  the  influence  of  mercury, 
the  less  severe  the  secondary  phenomena,  whilst  cases  in  which 
treatment  has  been  delayed  are  likely  to  be  alycb  more  trouble- 
some. Hence  the  disease  is  often  of  an  aggravated  type  when 
following  extragenital  chancres,  as  also  in  women,  by  whom  tbe 
primary  lesion  often  passes  unnoticed  and  untreated.  When 
treatment  is  commenced  within  four  or  five  weeks  of  infection, 
the  secondary  stage  is  slight,  and  all  traces  of  its  existence  ma^ 
pass  off  in  two  months  or  less ;  if  mercury  is  not  administered  until 
the  cutaneous  eruption  has  appeared,  this  stage  is  likely  to  last 
longer.  The  condition  of  the  patient's  health  is  an  important 
factor,  as  also  the  previous  habits,  particularly  as  to  temperance, 
since  syphilis  always  follows  a  more  aggravated  course  in  the 
weakly  and  the  dissipated.  £ven  under  the  best  circumstances, 
the  patient  is  liable  to  outbreaks  of  tbe  affection  within  the  first 
twelve  months.  Relapus  are  by  no  means  uncommon,  being 
usually  due  to  intermissions  in  tbe  treatment.  The  rash  which 
appears  under  these  circumstances  is  often  of  a  more  chorac* 
[eristic  type,  tbe  papules  being  grouped  into  rounded  or  corymbose 
figures. 

III.  The  Inteimediate  or  late  Seconduy  Stage  comprises  a 
group  of  symptoms  which  form  a  link  between  those  already 
described  and  the  tertiary  phenomena;  and  indeed  no  distinct 
limits  to  this  period  can  be  defined,  nor  need  it  appear  at  all  if 
tbe  patient's  general  health  is  good,  and  the  treatment  has  been 
carried  out  r^ularly.  Some  of  the  secondary  manifestations, 
especially  those  of  the  bones  and  joints,  may  persist  through  this 
period,  whilst  even  if  they  have  disappeared,  the  patient  is  liable 
to  suffer  from  '  reminders '  in  the  shape  of  various  cutaneous 
affections,  and  perhaps  epididymitis.  Deep  lesions  of  the  eye 
(choroido-retinitis),  and  of  the  central  nervous  system  (syphilitic 
monopl^ia),  are  not  uncommon,  the  latter  usiiall)[  arising  from 
an^mja  of  the  cerebral  centres  due  to  a  syphilitic  endarteritis 
(p.  254).  The  principal  cutaneous  affection  is  the  so-called 
irpUlttk  imrriiilt.  most  firequently  seen  on  the  palms  and  soles. 
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A  squamous  syphilide  is  often  observed  in  the  secondary  stage, 
but  is  then  symmetrical  and  readily  influenced  by  mercury.  In 
this  intermediate  period,  the  lesion  may  be  bilateral  or  limited  to 
one  side,  according  to  whether  it  apfjears  early  or  late.  In  the 
former  there  is  a  considerable  tendency  to  proliferation  of  the 
epitheUum,  together  with  deep  cracks  and  fissures ;  in  the  latter 
there  is  less  epithelial  overgrowth,  but  the  edges  are  often  dis- 
tinctly serpiginous  in  outline,  and  there  is  an  infiltrated  border. 

Bapia  and  Ecthyma  are  both  met  with  in  this  stage  of  the 
disease.  They  are  characterized  by  an  infiltration  of  the  skin, 
which  progresses  to  ulceration.  In  rupia  the  discharge  forms  a 
distinct  scab  on  the  surkice,  which  increases  in  thickness  by  the 


Fio   15  .— RiTi'iA  OF  Facs.     (From  Wax  Modhl  in  Museum  of  Roval 
College  of  Surgeons.) 

deposit  of  successive  layers  one  under  the  other,  each  being 
somewhat  larger  than  the  one  which  precedes  it ;  hence  a  scab 
shaped  like  a  limpet-shell  is  produced,  resting  on  an  inflamed  and 
hyperitmic  base  (Fir.  15) ;  any  part  of  the  body  may  be  affected 
in  this  way.  In  ecthyma  no  scab  forms  over  the  ulcerated  surface, 
or,  if  formed,  it  readily  comes  away,  leaving  exposed  a  hollow 
punched-out  sore,  surrounded  by  an  area  of  vivid  congestion. 
Under  appropriate  treatment  these  conditions  disappear,  but  leave 
depressed,  whitish  cicatrices,  often  surrounded  by  pigmentation. 

A  somewhat  unusual  intermediate  manifestation  is  a  subacute 
symmetrical  epididymitis,  in  which  the  cord  also  becomes 
thickened,  enlarged,  and  tender. 


tUPECTtVE  DISEASES 


'31 


iV.  Tertiary  Bypbilis. — The  phenomena  occurring  in  this  stage 
iiiA\  appear  \vithin  six  months  of  infection,  or  not  for  twenty 
or  liiiny  years.  They  are  mainly  characterized  by  infiltration 
and  cj\ergtuwth  of  the  connective  tissues  of  the  body.  Such 
niJ>  occur  in  one  or  many  places,  and  may  be  difTuse  or  localized. 
In  the  former  cas«  the  organ  or  part  affected  becomes  enlarged, 
hard,  and  sclerosed,  and  unless  the  condition  is  treated  promptly, 
the  normal  tissue  of  the  part  may  entirely  disappear,  being 
■llaced  by  fibro -cicatricial  tissue.  If,  however,  the  process  is 
xlized,  a  Qmiuiia  is  formed. 

Any   tissue    in    the  body  may  be   the   seat  of  a   gummatous 
ucposit,    which     apparently   arises  without    any    definite    cause, 
although  occa:Monally  its  onset  may  be  determined  by  an  injury. 
The  insolved   area  becomes  occupied  by  a  round-ceiled  infiltra- 
tion,   the    cells    being   derived   partly    from   proliferation    of  the 
connective   tissue,  and  partly  from    leucocytes.     This  gradually 
increases    in    amount,  the  normal  tissue  of  the  part  disappear- 
ing   before   it.      Very  few  vessels  penetrate  into  the    mass   thus 
formed,  which  otherwise  somewhat  resembles  granulation  tissue. 
As  the  process  extends  peripherally,  the  older  portion  is  trans- 
formed  into  cicatricial  tissue,  and,  finally,  owing  mainly  to  the 
compression  of   the  vessels   by  its  contraction,  and    partly  to  a 
concurrent  syphilitic  affection  of  the  tunica  intima  of  the  nutrient 
jrterit-5   (p.  254),  the  blood-supply  of  the  centre  of  the  gumma 
fails,   and  the  tissue  dies.      In  this  stage  a  gumma  consists  of 
a  central,  whitish -yellow   slough,  devoid   of  vessels,  formed    by 
the  oldest  portions  of  the  growth  in  a  condition  of  fatty  degenera- 
tion and  necrosis;  surrounding  this  is  a  zone  of  loose  vascular 
fibro-cicatricial  tissue,  whilst  the  periphery  of  the  tumour  is  con- 
stituted by  a  round-celled  hyperxmic  infiltration  of  the  normal 
tissues  of  the  part.     Under  appropriate  treatment,  the  whole  of 
this  new  formation  may  disappear,  being  replaced  by  a  fibrous 
cicatrix  ;  but  not  unfrequentty  the  central  portion  breaks  down 
into  a  gnmmy,  semi-purulent  fluid,  which  finds  its  way  to  the 
surface  and  is  discharged.     Where  the  necrotic  mass  is  large, 
a  portion  of  it  may  remain  adherent  to  the  surrounding  tissues 
after  ulceration  has  taken  place,  looking  somewhat  like  a  piece  of 
wet  wasfa-leatber.     Under  exceptional  circumstances  the  central 
sioogh  may  become  encysted  by  the  formation  of  a  fibrous  capsule, 
utd  calcification  of  the  centre  may  even  occur ;  this  is  stated  to 
be  most  frequently  found  in  the  brain,  testis,  and  liver. 

OUakallr,  the  appearances  \-ary  according  to  whether  the 
gumma  is  cutaneous  or  subcutaneous. 

Catmutms  gummata  (Fig.  16)  are  very  frequently  observed  in 
tertiary  syphilis,  especially  in  the  earlier  stages.  They  occur  as 
dusky-red  oodules  of  firm  consistency,  and  but  slightly  piiinful. 
Many  such  growths  are  often  grouped  together  in  one  rej^ion.  and 
when  ulceration  has  occurred,  they  produce  by  their  confluence 
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sores   with    a    rounded    or    serpiginous    outline.      Considerable  ' 

destruction  of  tissue  follows,  but  they  are  readily  cured,  giving 
rise  to  depressed  white  cicatrices,  surrounded  by  pigmentation. 
Any  part  of  the  body  may  be  involved,  but  a  very  common  site 
is  about  or  just  below  the  knee,  on  the  outer,  rather  than  the 
inner,  aspect  of  the  leg. 

Occasionally  a  diffuse  infiltration  of  the  skin  is  met  with  in  this 
stage,  appearing  as  a  red  hyperapmic  area  with  a  rounded  or 
serpiginous  border,  and  not  at  all  unlike  lupus  in  appearance.  It 
is  readily  amenable  to  treatment,  and  runs  a  much  more  rapid 
course  than  lupus ;  the  edge  is  usually  thickened  to  the  same 
extent  all  round,  and  there  is  but  little  tendency  to  the  formation 
of  outlying  nodules.     The  apple-jelly-like  granulations,  so  typicaj  . 
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Fig.  16— Cutaneous  Gumhata. 

of  lupus,  are  of  course  not  present.     A  cicatrix  is  usually  pro- 
duced, even  if  ulceration  has  not  taken  place. 

A  subciilaiieoHs  gumma  develops  as  a  firm  nodule,  which  gradually 
increases  in  size,  and  sooner  or  later  travels  towards  the  surbce ; 
the  centre  of  the  tumour   becomes  elastic   and   fluctuating  ;    a 
certain   amount   of  pain   and   tenderness   is   noticed,  and  when 
the   skin   is  affected,  it  becomes  dusky  and  even   cedematous.  , 
Ulceration  follows,  and  the  contents  of  the  gumma  thus  escape. 
The  sore  produced  is  deep,  the  edges  being  sharply  cut,  and  I 
perhaps  undermined ;  the  base  of  the  ulcer  consists  of  graiia>  I 
lation  tissue,  although  it  is  sometimes  covered   by  the  charao-  J 
teristic  slough,  I 

The  peculiar  features  of  tertiary  syphilis,  as  it  affects  specM  I 
regions,  will  !»  described  under  the  appropriate  headings:  vid»  I 
syphilitic  diseases  of  arteries,  of  lymphatic  glands,  of  muscles,  f 


of  bones,  of  joints,  of  the  lips,  of  the  pharynx,  of  the  tongue, 
of  the  larynx,  of  the  rectum,  of  the  testis.  The  symptoms  arising 
from  gumma  of  tfie  brain  will  be  alluded  to  at  ChapIerXXIV 
bm  the  general  relation  of  syphilis  to  the  nervous  system  has 
been  purpo=«ly  omitted,  since  it  belongs  lather  to  the  physician 
than  to  the  surgeon. 

The  Prognosis  of  syphilis  is  good  if  the  patient  comes  under 
treatment  at  a  sufficiently  early  stage,  and  if  he  has  no  idiosyn- 
crasy which  prevents  the  administration  of  mercury  or  iodide  of 
potassium.  In  persons  suffering  from  extragenital  chancres,  which 
are  not  recognised  (ill  late,  (he  disease  often  runs  a  more  than 
usually  severe  course.  The  general  health  of  the  patient,  and 
perhaps  a  peculiar  predisposition,  may  influence  the  evolution  of 
the  case  considerably,  whilst  the  co-existence  of  tuberculous  disease 
may  render  the  prognosis  peculiarly  unfavourable,  especially  when 
the  disease  is  inherited.  The  character  of  (he  rash,  and  the  extent 
of  the  general  glandular  enlargement  in  the  secondary  stage,  may 
perhaps  give  some  indication  of  the  gravity  of  the  case  ;  where  the 
eruption  is  but  slightly  marked,  the  other  symptoms  are  usually 
mild,  whilst  a  pustular  eruption  is  almost  always  of  grave  import. 
Death  is  rarely  produced  by  any  of  the  secondary  manifestations, 
but  may  occiir  in  the  tertiary  stage,  when  important  viscera,  such 
as  the  brain,  spinal  cord,  liver,  etc.,  are  involved. 

As  to  the  CoTKbility  of  syphilis,  the  general  opinion  held  at 
present  is  that,  if  the  disease  is  seen  early,  and  treated  satis- 
factorily, the  patient  will  in  all  probability  never  suffer  from  any 
further  manifestations  after  the  secondary  symptoms  have  dis- 
apptiared.  A  cure  can,  however,  never  be  definitely  promised, 
since,  fihonld  the  general  health  of  the  patient  become  impaired, 
characteristic  syphilitic  phenomena  may  make  themselves  evident 
even  thirty  or  forty  years  after  the  primary  lesion.  There  is  also 
DO  doubt  that  certain  cases  are  to  be  looked  on  as  absolutely 
incurable,  owing  probably  to  the  fact  (ha(  they  were  not  brought 
under  treatment  until  tertiary  phenomena  were  present ;  such  are 
usually  seen  amongst  females. 

The  Traatmoit  of  syphilis  consists  in  the  administration  of 
mercury  during  the  primary  and  secondary  stages,  and  of  iodide 
cd  potas^um,  with  or  without  mercury,  in  (he  late  secondary  and 
tertiary  periods. 

Many  difTerent  methods  ha\e  been  suggested  for  the  adminhlra- 
lifi*  of  mercuTy,  in  order  that  the  patient  may  derive  the  greatest 

t amount  of  benefit  from  the  drug  with  the  minimum  of  incon- 
venience. («)  It  is  usually  given  by  thi  mouth,  either  in  the  form 
of  pills  composed  of  grey  powder  (grs.  i. — iii.,  t.d.s.),  or  of  the 
green  iodide  (gr.  J —  i,  t.d.s.),  or  as  a  mixture  containing  a 
solatioa  of  corrosive  sublimate.  The  last  method  is  distinctly 
objecttooable,  inasmuch  as  its  prolonged  use  in  sufficient  doses 
disturbs  the  digestion.     Grey  powder  is  perhaps  the  best  means 
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of  giving  the  drug ;  the  patient  should  commence  with  2  grains, 
given  three  times  a  day,  or  in  some  cases  i^  grains  four  times  a 
day,  combined  with  a  little  extract  of  opium  or  pulv.  ipecac,  co. 
if  there  is  any  tendency  to  diarrhoea;  but  this  addition  is  not 
always  needed.  This  should  be  cautiously  continued  until  all 
prominent  signs  of  the  disease  have  disappeared,  and  then  the 
dose  is  gradually  reduced,  (b)  Inunction  of  the  mercurial  ointment 
is  also  frequently  adopted,  and  with  great  success,  inasmuch  as  it 
is  less  likely  to  cause  digestive  derangements.  If  the  ordinary 
officinal  ointment  is  employed,  a  portion  as  large  as  a  hazel-nut  is 
rubbed  into  the  groin  or  axilla  nightly,  the  part  being  washed  the 
following  morning,  and  not  used  again  for  this  purpose  for  three 
or  four  days ;  if  the  ointment  is  made  up  with  lanoline,  a  some- 
what smaller  amount  is  required.  Possibly  this  is  one  of  the  best 
ways  of  bringing  a  patient  rapidly  under  the  influence  of  the  drug. 
(c)  Mercurial  vapour  baths  may  be  advantageously  employed  where 
the  cutaneous  eruption  is  very  extensive.  The  patient  sits  naked 
on  a  cane-seated  chair,  and  covered  with  a  blanket  or  specially 
constructed  cloak  reaching  from  the  neck  to  the  ground,  and  not 
touching  the  body ;  20  or  30  grains  of  calomel  are  placed  on  a 
metal  plate  surrounded  by  a  trough  containing  about  i  ounce  of 
water.  The  water  is  boiled,  and  the  calomel  sublimed,  by  means 
of  a  spirit-lamp  placed  under  the  chair.  In  about  twenty  minutes 
all  the  calomel  will  be  volatilized,  and  deposited  in  part  upon  the 
skin  of  the  patient,  who  perspires  freely  during  the  process.  He 
then  gets  into  bed  between  warm  blankets,  without  wiping  the 
skin.  This  treatment  may  be  combined  with  medication  by  the 
mouth.  {cf\  Mercury  is  sometimes  administered  by  subcutaneous 
injections,  m  the  form  of  the  perchloride,  i  grain  or  less  being 
injected  once  or  twice  a  week  into  the  substance  of  the  gluteus 
maximus.  A  little  thickening  of  the  site  of  injection  results,  but 
quickly  passes  away,  and  suppuration  scarcely  ever  follows. 

During  the  course  of  mercury,  the  patient's  general  health  and 
habits  must  be  carefully  regulated,  all  excesses  in  drink  and  diet 
being  forbidden,  and  strict  instructions  given  as  to  keeping  the 
teeth  and  gums  clean.  To  minimize  the  risk  of  throat  and  mouth 
trouble,  it  is  wise  to  stop  all  smoking  for  at  least  six  months. 
The  dose  required  varies  in  different  individuals,  being  increased 
in  robust  people,  and  diminished  in  those  who  are  weak  or  un- 
healthy. It  should  always  be  pushed  until  mild  physiological 
effects  are  produced  in  the  shape  of  slight  tenderness  of  the  gums, 
but  salivation  of  the  patient  is  undesirable.  Full  doses  are  usually 
required  for  four  or  five  months,  followed  by  a  milder  course, 
which  should  extend  till  the  end  of  the  first  year. 

Although  symptoms  of  excessive  mercurialism  are  generally 
induced  by  overdoses  of  the  drug,  yet  in  some  people  a  very 
small  dose  suffices  to  produce  severe  effects  ;  the  existence  of 
this  idiosyncrasy  must  not  be  forgotten,  and  large  doses  should 
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never  be  administered  without  first  ascertaining  whether  or  not 
the  patient  can  tolerate  them.  When  mercury  is  producing 
toxic  efiects,  the  gums  become  soft  and  spongy,  and  bleed  readily 
OQ  pressure.  Salivation  follows,  and  even  acule  glossitis  may  be 
produced,  whilst  the  breath  is  always  exceedingly  offensive.  In 
worse  cases  the  teeth  become  loose,  and  even  necrosis  of  the 
aJveoJi  has  been  known.  Derangements  of  the  digestion,  in  the 
shape  of  colicky  pain  and  diarrhcea,  are  also  observed.  The 
treatment  of  this  condition  consists  in  suspending  the  administra- 
tion of  the  drug,  and  giving  a  sharp  saline  purge,  whilst  the 
spongy  state  of  the  gums  is  remedied  by  the  use  of  an  alum  or 
chlorate  of  potash  mouth- wash. 

Iodide  of  potassium  is  essential  in  the  treatment  of  the  tertiary 
and  intermediate  stipes.  It  appears  probable  that  its  chief  action 
is  the  removal  of  gummatous  tissue,  but  that  it  has  no  other 
ioduence  upon  the  course  of  the  disease;  in  order  to  prevent 
recurrence  of  the  trouble,  mercury  is  still  requited.  The  dose  of 
iodide  should  not  exceed  5  grains  to  start  with,  and  is  gradually 
increased  until  in  some  cases  i  drachm  four  times  a  day  has  been 
reached.  A  feeling  of  depression  and  sinking  at  the  epigastrium 
is  often  produced,  but  may  be  alleviated  by  the  addition  to  the 
mixture  of  sal  volatile  {Tri_.  xv.)  or  carbonate  of  ammonia,  as 
suggested  by  Sir  James  Paget.  Symptoms  of  coryza  may  follow, 
and  an  acneiform  eruption  over  the  shoulders  and  face,  which, 
however,  often  disappears  on  increasing  the  dose.  Sometimes  a 
vesicular,  or  even  bullous,  rash  is  caused  by  this  drug.  When 
large  doses  are  given,  bicarbonate  of  soda  or  potash  must  be 
combined  with  it,  in  order  to  prevent  its  decomposition  by  the 
gastric  juice,  and  plenty  of  water  should  always  be  taken  im- 
mediately afterwards  to  assist  in  its  dilution  and  faciUtaCe  its 
absorption.  The  iodides  of  sodium  and  ammonium  are  some- 
times substituted  for  the  potassium  salt,  on  the  plea  that  they 
give  rise  to  less  depression. 

Other  drugs,  such  as  sarsaparilla  and  iron,  are  often  combined 
with  iodide  of  potassium  in  the  later  stages  of  the  disease,  and 
may  be  useful. 

The  Local  Tre&tmflnt  of  syphilitic  sores  consists  mainly  in  the 
application   of  various   preparations  of  mercury.     The  primary 
ckancre  is  usually  treated  with  lotlo  nigra  on  lint,  iodoform  being 
sometimes   employed   if    septic   ulceration    is    present.      Mucous 
tabtTcUi  in  the  neighbourhood  of  the  anus  or  vulva,  or  between 
x\»e  toes,  are  best  dealt  with  by  keeping  them  scrupulously  clean 
and  dusting  them  over  with  powdered  calomel,  or  by  the  applica- 
tion o(  calomel  ointment,  a  piece  of  lint  being  inserted  between 
opposing  surfeces  to  keep  them  from  rubbing  one  against  the 
°th«.  Secondary  ulceration  of  the  throat  does  not  usually  require 
local  tteaitnent,  as  it  soon   disappears   under  the  influence  of 
■"ercary,   a  mercurial  gargle  may,  however,  be  employed,  or  in 
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bad  cases  calomel  may  be  placed  on  a  hot  copper  coin,  and  its 
vapour  inhaled.  Superficial  gummatous  ulcers  are  treated  by  re- 
moving the  scabs,  and  applying  some  form  of  mercurial  oint- 
ment. A  determined  attempt  should  be  made  to  keep  deep  gum- 
matous ulcers  in  an  aseptic  condition,  since  the  advent  of  sepsis 
to  such  sores,  especially  if  they  are  connected  with  bones,  makes 
a  marked  difference  in  their  progress.  In  neglected  cases  the 
wound  may  become  exceedingly  foul,  and  in  chronic  cases  a 
hectic  temperature  and  even  amyloid  degeneration  of  the  viscera 
have  been  observed.  When  gummata  come  to  the  surfsice  and 
point,  they  should  be  opened  with  the  same  precautions  as  are 
adopted  in  the  case  of  an  abscess,  and  either  dressed  antisepti- 
cally,  or  their  cavity  stuffed  with  lint  or  gauze  soaked  in  lotio 
nigra. 

Inherited  or  Congenital  Syphilis. 

Syphilis  may  be  conveyed  to  the  ovum  either  by  direct  trans- 
mission from  the  father  or  mother  alone,  or  both  parents  may 
be  tainted  with  the  disease.  Occasionally  the  mother  acquires 
syphilis  during  pregnancy,  and  in  such  cases  the  foetus  also 
becomes  affected.  In  those  instance^  where  the  ovum  is  infected 
from  the  father,  whilst  the  mother  has  escaped,  the  latter  becomes 
in  measure  protected,  so  that,  if  the  child  is  put  to  her  breast,  she 
does  not  contract  the  disease,  even  though  there  are  ulcerating 
lesions  on  the  child's  gum  and  lips ;  healthy  wet-nurses  are 
invariably  infected  (Colles's  Law),  Whether  the  immunity  is 
permanent  or  not  is  still  a  matter  of  uncertainty,  and  even  the 
inviolability  of  this  law  has  recently  been  called  in  question. 

The  length  of  time  during  which  the  patients  retain  the  power 
of  transmitting  the  disease  to  the  foetus  is  an  exceedingly  difHcult 
point  to  determine,  and  one  which  is  constantly  coming  before 
the  practitioner,  who  is  asked  to  decide  at  what  period  it  is  safe 
for  a  syphilitic  patient  to  marry.  The  rule  of  practice  generally 
followed  is  that  no  one  suffering  from  syphilis  should  be  allowed 
to  marry  until  he  or  she  has  been  free  from  all  symptoms  for  at 
least  twelve  months,  and  even  then  it  is  advisable  that  a  mild 
course  of  mercury  should  be  given  for  about  three  months  shortly 
before  marriage. 

A  syphilitic  foetus  often  fails  to  arrive  at  maturity,  the  mother 
miscarrying  at  the  end  of  six  or  seven  months.  This  is  probably 
due  to  a  specific  affection  of  the  endometrium,  especially  involv- 
ing that  portion  of  the  decidua  which  enters  into  the  formation 
of  the  placenta.  The  circulation  and  nutrition  of  the  foetus  are 
thereby  impaired,  so  that  it  is  usually  born  not  only  dead,  but 
in  many  cases  macerated,  and  partially  decomposing.  This  may 
be  repeated  for  several  pregnancies,  and  then  a  living  child  is 
produced.     In  many  cases,  however,  a  living  child  is  born  at 
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full   time  at   the  end  of  the  first  pregnancy,  in   spite  of  the 
syphilitic  infection  of  the  parents. 

At  birth  the  child  often  appears  healthy  and  well  nourished, 
but  is  sometimes  small  and  imperfectly  developed.  The  first 
definite  symptoms  of  the  disease  manifest  themselves  at  available 
period,  extending  from  three  weeks  to  three  months,  after  birth ; 
the  child  becomes  thin  and  emaciated  ;  the  skin,  which  haogi  in 
wrinkles  over  the  body,  changes  to  a  dull  earthy  colour,  whilst 
the  features  looked  pinched  and  wizened,  like  those  of  an  old  man. 
Marked  anxmia  Is  always  present,  and  tends  to  persist  for  a  con- 
siderable time.  Speaking  generally,  the  symptoms  of  inherited 
syphilis  are  similar  to  those  of  the  acquired  disease,  except  that 
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soles  of  the  feet,  together  with  papular  syphilides  of  the  body,  and 
a  bullous  eruption  becoming  pustular  (pemphigus),  are  also 
observed,  the  last  mentioned,  however,  only  occurring  in  de- 
bilitated infants.  A  catarrhal  rhinitis  is  a  very  early  and  constant 
manifestation,  giving  rise  to  obstructed  nasal  respiration,  or 
snuffles.  This  affection  is  often  protracted,  going  on  to  ulceration 
and  destruction  of  the  nasal  bones  and  cartilages ;  their  subsequent 
development  is  thus  prevented  or  impaired,  and  hence  the  bridge 
of  the  nose  remains  depressed  and  sunken,  even  when  adult  life  is 


reached  (Fig.  i8).  Enlargement  of  the  spleen  and  liver  is  also 
common. 

Many  infants  during  the  first  year  of  life  die  from  malnutrition 
or  marasmus ;  but  if  properly  treated  a  considerable  proportion 
regain  their  health  within  six  or  eight  months,  all  the  manifesta- 
tions_  described  above  disappearing,  although  their  scars  may 
remam.  The  child's  subsequent  development  is  frequently  im- 
paired, and  it  often  retains  an  almost  pathognomonic  facies. 

After  the  first  year,  any  of  the  tertiary  phenomena  which  appear 
in  acquired  syphilis  may  develop,  but,  in  addition  to  these,  peculiar 
manifestations  may  be  produced,  especially  affecting  the  teeth, 
bones,  and  cornea. 
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The  Toeth  in  inherited  syphilis  are  sometimes  very  char- 
acteristic. The  temporary  teeth  usually  appear  early,  are 
discolomed,  and  crumble  away.  The  permanent  teeth  are  often 
sound  and  healthy,  but  are  sometimes  deformed.  The  central 
incisors  of  the  upper  jaw  are  those  most  particularly  affected,  but 
the  upper  laterals  and  the  incisors  of  the  lower  jaw  may  also  be 
involved.  Instead  of  being  broader  at  the  crown  than  at  the  root, 
they  diminish  in  size  from  root  to  crown,  being  stunted,  and 
separated  from  one  another  by  interspaces.  The  angles  of  the 
crown  are  rounded  off,  and  a  distinct  notch,  forming  a  large 
segment  of  a  small  circle,  occupies  the  centre.  The  enamel  is 
often  imperfectly  developed,  and  hence  they  decay  early.  Occa- 
sionally they  may  be  shaped  hke  a  screw-driver,  narrowing  from 
root  to  crown,  and  with  a  straight  free  border.  The  notched 
and  stunted  teeth  described  above  are  sometimes  known  as 
'  Hutchinson's  teeth,'  but  they  are  not  very  commonly  seen  at  the 

The  Booe  affections  observed  in  inherited  syphilis  will  be  de- 
scribed at  Chapter  XVIII. 

Interstitial  Keratitis,  or  diffuse  inflammation  of  the  cornea, 
usually  occurs  about  the  age  of  puberty,  or  earlier.  It  is  limited 
al  first  to  one  eye,  but  the  other  is  almost  certain  to  be  similarly 
affected  at  a  later  date.  It  commences  as  a  diffuse  haziness  of 
the  cornea,  which  looks  something  like  ground  glass,  associated 
with  hyperemia  of  the  ciliary  region.  Red  areas,  or  '  salmon 
patches,"  may  be  produced  in  the  midst  of  the  opacity,  due  to  a 
new  formation  of  minute  vessels.  There  is  no  tendency  to  ulcera- 
tion, but  in  protracted  cases  the  anterior  part  of  the  eye  may  bulge 
forwards,  constituting  a  condition  known  as  '  anterior  staphyloma.' 
The  inflammation  may  spread  to  the  iris  and  ciliary  body.  With 
suitable  precautions  the  cases  usually  do  well,  although  treatment 
for  several  years  may  be  necessary. 

The  Treatment  of  inherited  syphilis  should  commence  as  soon 
as  definite  manifestations  of  the  disease  are  present.  The  general 
health  must  be  attended  to,  and  if  the  mother  is  unable  to  nurse 
the  child,  it  must  be  brought  up  by  hand  ;  on  no  account  must 
it  be  given  to  a  wet-nurse.  Mercury  is  best  administered  by 
anointing  the  under  surface  of  the  flannel  belly-band  with  mer- 
curial ointment,  or  the  same  preparation  may  be  rubbed  into  the 
soles  of  the  feet  every  night.  This  should  be  continued  until  ail 
secondary  phenomena  have  disappeared,  and  advisably  until  the 
child  is  a  year  old.  Cod-liver  oil  may  also  be  ordered  with 
advantaee  in  some  cases.  When  tertiary  symptoms  appear, 
iodide  of  potassium  and  mercury  may  be  given  in  a  mixture,  in 
suitable  doses. 

The  local  treatment  of  external  lesions  is  conducted  according 
to  the  rules  laid  down  for  the  acquired  type  of  the  disease. 
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Tuberculosis^ 

By  tuberculosis  is  meant  a  condition  resulting  from  the  develop- 
ment within  the  tissues  of  the  body  of  certain  definite  anatomical 
structures,  known  as  tubercles,  and  caused  by  the  growth  and 
activity  of  the  Bacillus  tuberculosis.  Before  the  fact  was  established 
that  such  lesions  were  due  to  a  micro-organism,  they  were  usually 
termed  strumous  or  scrofulous,  and  even  at  the  present  day  these 
two  names  are  occasionally  employed  to  indicate  that  condition 
of  constitutional  weakness  which  predisposes  to  the  appearance  of 
tuberculous  disease.  It  is  better,  however,  to  avoid  the  use  of 
such  misleading  terms. 

JEtiology. —  I.  The  individual  is  often  predisposed  to  the  develop- 
ment of  this  disease  by  some  inherited  weakness,  as  indicated  by 
the  fact  that  parents,  relations,  or  ancestors  have  suffered  from 
some  similar  affection,  or  that  it  has  occurred  in  other  branches 
of  the  same  family.  It  is  becoming  doubtful,  however,  whether 
heredity  plays  such  an  important  part  as  was  formerly  attributed 
to  it,  and  whether  the  disease  is  not  much  more  commonly  due  to 
direct  infection.  Considerable  ingenuity  has  been  exercised  in 
describing  various  types  of  physiognomy  supposed  to  be  charac- 
teristic of  a  tuberculous  inheritance,  and  although  not  always 
present,  these  appearances  are  not  unfrequently  observed.  Two 
chief  varieties  are  described,  viz.,  the  sanguine  and  the  pkUgmatic, 
In  the  former,  the  individual  is  slight  and  well  proportioned, 
possessing  a  thin,  delicate  skin,  often  freckled,  and  so  transparent 
that  the  subcutaneous  veins  are  readily  seen.  The  hair  is  fine 
and  auburn-coloured,  or  even  reddish,  the  conjunctivae  are  thin 
and  pearly,  the  eyelashes  well  developed,  and  the  fingers  long 
and  tapering.  Such  children  are  usually  excitable  and  precocious 
in  their  habits,  and  possess  taking  manners.  The  phlegmatic  type 
is  characterized  by  a  short,  stunted  stature,  with  somewhat  coarse 
features,  and  strong  though  somewhat  short  limbs.  The  skin  is 
coarse  and  muddy-looking,  the  lips  thick,  the  hair  rough  and 
brown.  In  children  of  either  type  there  is  a  considerable  tendency 
to  the  development  of  eczema,  inflammation  of  the  mucous  mem- 
branes, and  a  subacute  enlargement  of  the  lymphatic  glands,  all 
of  which  are  simple  in  nature,  but  may  constitute  a  suitable  nidus 
for  the  development  of  tubercle,  especially  if  the  child  is  run  down 
by  some  preceding  illness,  such  as  measles  or  scarlet  fever.  They 
also  suffer  frequently  from  cracked  lips,  and  as  a  result  of  the 
irritation  caused  thereby  considerable  infiltration  and  thickening 
may  follow.  Although  tuberculous  disease  is  most  frequently 
seen  in  young  people  or  children,  no  age  is  exempt  from  its 
attacks,  even  elderly  persons  being  affected  by  what  is  known 
as  *  senile  tuberculosis.'  These  senile  manifestations  differ  in  no 
way  from  those  met  with  in  the  young. 
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1.  Unlttalthy  surroundings  and  bad  hygiene  certainly  predispose  to 
its  development ;  hence  it  is  seen,  p)erhaps,  in  its  severest  forms 
amongst  the  poor,  although  it  is  only  too  common  amongst  the 
rich,  arising  usually  from  improper  feeding  and  want  of  fresh  air 
in  the  case  of  children,  and  not  nnfrequently  from  faulty  hygiene 
or  carelessness,  especially  as  to  judicious  clothing,  in  adults. 

3.  A  local  nidus  suitable  for  the  development  of  the  micro- 
organism usually  exists,  although  tuberculous  infection  occasion- 
ally follows  wounds  and  punctures  in  previously  healthy  parts. 
Thus,  as  already  mentioned,  lymphatic  glands  in  a  condition 
of  chronic  enlargement  and  hyperemia  form  a  suitable  breeding- 
ground  for  the  bacillus,  as  also  bones  and  joints  which  are  in  a 
state  of  congestion  as  a  result  of  slight  and  often  overlooked 
injuries. 

4.  The  ultimate  exciting  cause  of  tuberculosis  is  the  develop- 


ment within  the  tissues  of  the  Bacillus  lubirculoiis  (Fig.  19).  This 
organism,  which  was  originally  isolated  by  Koch,  is  always  present, 
though  not  always  recognisable,  in  the  products  of  the  disease. 
It  exists  in  the  form  of  fine  straight  rods,  the  individual  bacilli 
being  ?  ;t  to  5  ^  in  length,  and  -2  ft  to  -3/1  in  breadth.  They  are 
always  cultivated  artificially  with  difficulty,  growing  best  on 
glycerine  agar-agar,  and  only  slowly  on  coagulated  blood  serum 
at  the  temperature  of  the  body.  The  colonies  produced  consist 
of  yellowish -white  or  greyish  scales,  more  or  less  cheesy  in 
appearaoce.  The  organism  gains  admission  to  the  system  either 
through  some  abrasion  of  the  skin,  or  by  the  digestive  tract  with 
some!  article  of  food,  especially  milk,  or  by  inhalation,  its  presence 
in  the  dust  of  rooms  occupied  by  phthisical  individuals  having 
been  frequently  demonstrated,  and  being  due  to  the  dessication  (» 
the  sputum. 
The   infective  nature   of    the  disease    has    been    abundantly 
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demonstrated  by  clinical  and  experimental  work  during  the  last 
few  years.  Thus,  it  can  be  readily  transmitted  by  inoculation  to 
animals,  especially  to  rabbits  and  guinea-pigs,  the  anterior  chamber 
of  the  eye  of  the  rabbit  being  a  very  favourite  spot,  owing  to  the 
fact  that  the  growth  of  the  characteristic  neoplasm  can  be  readily 
watched,  and  that  spontaneous  tuberculosis  never  occurs  in  this 
region.  Transmission  of  the  disease  to  the  human  subject  has 
frequently  occurred  from  direct  inoculation  through  a  puncture  or 
abrasion  of  the  skin,  as  in  the  case  of  surgeons  whose  fingers  have 
been  wounded  whilst  operating  on  tuberculous  cases.  The  risk 
of  living  with  phthisical  patients,  or  of  occupying  their  rooms 
without  previous  thorough  disinfection,  is  also  fully  admitted  at 
the  present  day. 

Pathological  Anatomy. — The  tuberculous  process  consists  in  the 
development  of  the  so-called  grey  or  miliary  tubercles,  which  run 
together,  and  produce  larger  masses,  and  these  undergo  secondary 
changes,  whilst  the  tissues  invaded  become  inflamed  and  gradually 
disappear,  being  replaced  by  pulpy  granulation  tissue,  in  the  midst 
of  which  the  tuberculous  foci  can  be  seen. 

Miliary  tubercles  can  be  recognised  by  the  naked  eye  as  greyish, 
semi-translucent  nodules,  rarely  exceeding  a  millet-seed  in  size. 
The  process  which  leads  to  their  formation  almost  always  com- 
mences in  or  around  the  small  vessels,  and  can  perhaps  be  best 
studied  in  the  pia  mater.  The  bacilli  are  presumably  brought  to 
some  area  of  lowered  vitality,  settling  in  the  tunica  intima.  This 
leads  to  an  overgrowth  of  the  endothelial  elements — i^.,  to  an 
endarteritis,  which  may  spread  for  some  distance — and  this  in 
turn  is  followed  by  a  proliferation  and  infiltration  of  the  surround- 
ing connective  tissues,  resulting  in  the  obliteration  of  the  affected 
vessel,  and  the  formation  of  the  characteristic  tuberculous  nodule. 
In  the  earlier  stages  all  that  is  seen  is  an  ill-defined  mass  of  con- 
nective-tissue cells,  distinctly  nucleated,  and  aggregated  around  a 
bloodvessel,  thus  giving  rise  to  no  very  characteristic  appearances. 
The  structure  of  a  fully-developed  tubercle  (Plate  III.,  Fig.  i)  is  as 
follows :  In  the  centre  lies  a  giant  cell,  containing  a  large  number 
of  nuclei,  which  are  often  arranged  around  its  periphery,  or  grouped 
together  at  one  or  other  pole.  Delicate  processes  extend  from  the 
giant  cell,  and  form  a  fine  network,  in  the  meshes  of  which  are 
situated  the  cells  of  the  surrounding  zone.  These  are  rather 
larger  than  ordinary  leucocytes,  with  a  granular  protoplasm  and  a 
clearly-defined  oval  nucleus.  They  are  known  as  epithelioid  cells, 
although  they  are  derived  from  the  neighbouring  connective 
tissues,  and  are,  in  fact,  identical  with  fibroblasts.  Around  them 
are  collected  a  large  number  of  smaller  cells,  probably  leucocytes, 
and  these  merge  into  the  surrounding  structures,  which  are 
gradually  changed  into  granulation  or  fibro-cicatricial  tissue.  In 
many  cases  the  giant  cell  is  absent,  and,  indeed,  it  must  in  no  way 
be  looked  upon  as  a  characteristic  feature  of  tubercle,  since  such 
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tells  are  often  met  with  in  syphilis  and  other  conditions  where 
attive  tissue  changes  are  taking  place.  Its  origin  is  a  little 
doubtful,  but  it  is  probably  derived  from  an  enlargement  of  one 
connective' tissue  corpuscle,  or  by  the  union  of  several  such  cells. 
No  vessels  are  present  in  the  tuberculous  neoplasm,  and  as  a  result 
degenerative  changes  are  certain  to  follow.  Not  unfrequently  a 
number  of  these  tubercles  develop  close  together,  and  under  these 
circumstances  the  intervening  structures  disappear,  being  re- 
placed by  granulation  tissue,  which  may  in  part  become  further 
transformed  into  cicatricial  tissue.  By  the  use  of  appropriate 
staining  reagents  it  can  be  demonstrated  that  bacilli  are  present 
in  the  giant  cell,  and  sometimes  in  the  zone  of  epithelioid  cells 
surroundirig  it  (Fig.  19),  but  as  soon  as  degenerative  changes 
commence,  the  organisms  can  no  longer  be  recognised. 

If  the  disease  progresses,  cBieation  always  ensues,  owing 
partly  to  the  defective  nutrition  of  the  neoplasm,  partly  to  the 
specific  action  of  the  bacillus  or  its  products.  Not  only  does 
the  centre  of  the  miliary  tubercle  undergo  this  change,  but  also 
the  granulation  tissue  around  or  between  the  separate  nodules. 
A  caseating  focus  of  yellow  or  crude  tubercle,  as  it  used  to  be 
termed,  consists  of  a  degenerating  centre  surrounded  by  a  zone  of 
granulation  or  ftbro-cicatricial  tissue,  in  which  are  scattered 
miliary  tubercles,  and  which  in  turn  gradually  runs  into  normal 
tissue  (Plate  III.,  Fig.  2). 

The  ultimate  result  of  this  process  depends  to  a  large  extent  on 
the  general  health  of  the  individual  and  the  treatment  which  is 
adopted. 

I.  If  the  parts  are  kept  at  rest,  and  free  from  external  irrita- 
tion, and  if  the  constitutional  weakness  Is  combated  by  suitable 
measures,  the  destructive  process  may  come  to  an  end.  In 
such  a  case  the  peripheral  layer  of  granulations  is  converted  into 
dense  fibro-cicatricial  tissue,  which  forms  a  sort  of  capsule,  and 
checks  the  advance  of  the  disease.  The  caseous  material  is  either 
removed  by  an  invasion  of  leucocytes,  or  becomes  calcified,  usually 
lea\-ing  a  firm  fibrous  nodule,  perhaps  interspersed  with  calcareous 
particles.  Possibly  some  of  the  tuberculous  material  persists  in  a 
latent  state  in  this  mass,  like  an  'extinct  volcano,'  ready  to  be 
tighted  up  into  activity  if  the  opportunity  is  given.  In  less 
advanced  cases  the  diseased  tissue  may  be  so  completely  removed 
as  to  leave  scarcely  any  trace  of  its  existence  behind. 

3.  The  caseous  material  is  often  transformed  into  a  yellowish 
Buid,  usually  known  as  pus,  by  a  process  of  emulsification,  due  to 
the  aleorption  of  fluid  from  the  hypersmic  tissues  around,  and 
resulting  either  from  mechanical  causes,  or  more  probably  from 
the  activity  of  the  tuberculous  organisms,  or  possibly  from  mfec- 
doo  with  ordinary  pyogenic  or  septic  bacteria.  In  such  cases  a 
chionk  or  sulwcute  tuberculous  abscess  results,  the  structure  ann 
clttncters  of  which  have  been  already  described  (p.  50). 
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One  of  the  chief  features  of  tuberculous  disease  is  its  great 
tendency  to  dlffnsioii.  This  may  occur  (a)  locally^  by  direct  con- 
tinuity of  tissue,  or  by  extension  along  neighbouring  lymphatics  or 
bloodvessels ;  or  {b)  distant  viscera  or  organs  may  become  infected, 
probably  through  dissemination  by  the  bloodvessels.  Thus 
phthisis  is  a  not  uncommon  sequence  of  a  similar  affection  of 
bones,  joints,  or  lymphatic  glands,  whilst  meningeal  tuberculosis 
is  more  frequently  associated  with  tuberculous  affections  of  the 
genital  organs,  (c)  Moreover,  any  tuberculous  lesion  may  lead  to 
acute  general  tuberculosis ,  in  which  the  disease  is  scattered  widely 
throughout  the  body,  giving  rise  to  rapid  emaciation,  high  fever 
of  an  intermittent  type,  and  usually  severe  diarrhoea,  dyspnoea, 
and  delirium  or  coma,  death  ensuing  in  a  few  weeks. 

Treatment. — It  must  be  fully  recognised  that  tuberculosis  is  an 
infectious,  and  therefore,  to  a  large  extent,  a  preventable  disease, 
and  it  is  the  duty  of  all  medical  practitioners  to  do  everything  in 
their  power  to  limit  its  ravages.  We  cannot  here  enter  into  this 
subject,  but  would  merely  mention  the  dangers  to  the  general 
public  arising  from  the  distribution  of  milk  obtained  from  tuber- 
culous cows,  and  from  the  indiscriminate  expectoration  of  tuber* 
culous  sputum. 

Curative  treatment  is  based  on  the  assumption  that  naturaf 
processes  of  repair  have  a  considerable  influence  upon  the  course 
of  the  disease.  When  Koch  first  discovered  the  bacillus,  a  great 
impetus  was  given  to  surgical  treatment,  and  some  authorities 
went  so  far  as  to  maintain  that  it  was  as  necessary  to  extirpate 
every  particle  of  di&eased  tissue  as  in  a  case  of  cancer.  The 
pendulum  has  now  slowly  swung  back,  and  we  are  more  and 
more  endeavouring  to  promote  healthy  repair  of  the  lesions  by 
constitutional  measures.  The  value  of  an  abundance  of  fresh  air 
is  fully  admitted,  and  many  sanatoria  for  the  open-air  treatment  of 
phthisis  and  other  tuberculous  lesions  are  being  built  or  planned. 
In  this  country  residence  by  the  seaside,  especially  in  such  bracing 
places  as  Margate,  or,  if  that  be  too  cold,  Ramsgate,  Bournemouth, 
or  Ventnor,  is  usually  recommended.  At  the  same  time^  plenty 
of  good  food,  such  as  milk  and  eggs,  must  be  taken.  Local  foci 
should  be  kept  at  rest,  and,  if  the  disease  is  external,  elevation 
and  steady  pressure  (as  by  Scott's  dressing)  are  desirable  acces- 
sories. On  the  other  hand,  if  a  tuberculous  lesion  is  sufficiently 
localized  and  suitably  situated,  as  when  it  occurs  in  the  lymphatic 
glands  of  the  neck,  total  excision  is  the  ideal  treatment,  although 
one  has  sometimes  to  be  satisfied  with  scraping.  In  this  process 
the  possibility  of  disseminating  the  disease  by  too  vigorous 
manipulations  must  not  be  overlooked.  Any  open  tuberculous 
sores  should  be  well  scraped,  and  the  surface  then  swabbed  over 
with  liquefied  carbolic  acid,  and  dressed  with  gauze  soaked  in  an 
iodoform  emulsion. 
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Tbe  masi festal ioDS  of  luhercle  as  it  affects  special  oiKans  are 
irith  elsewhere  under  llie  appropriate  headings  {see  diseases 
tol  sktD,  bones,  joints,  Ijrtnphatic  glands,  kidney,  testis,  etc.). 

Glanders. 

ntiniSen  is  primarily  a  disease  of  the  horse,  asa,  or  miile.  which  is  tnna- 
Riittnl  to  men  b^*  direct  inoculatloa,  and  hence  is  usually  seen  only  in  stable 
•lunlADts  and  those  brought  in  coDlact  with  such  animalE,  It  is  charac. 
Icmod  by  the  development  of  inflammatory  swellings  under  the  mucous 
nenibrane  of  the  reniiialory  tract,  which  break  down  and  ulcerate,  and  by 
the  fcvTBatton  of  siiniUr  growths,  embolic  in  origin,  in  the  lunRS  and  other 
viicera.  which  Ro  on  to  abscess  fortnation. 

There  i*  now  no  doubt  that  the  disease  is  due  lo  a  de6ni(e  micro-organism, 
tbe  BtnUmt  mtdUi,  which  was  isolaled  about  iSSz  by  Schatz  and  Loitier.  and 
has  ance  been  cultivated  outside  (he  l>ody  ;  (be  eiperimenlal  evidence  as  to  its 
bisDc  the  cause  of  the  maladj  is  quite  complete. 

to  Bonw  and  other  aniroals.  glanders  manifests  itself  by  a  formation  of 
lai^  or  smaller  rounded  swellings  in  the  mucous  membrane  of  tbe  nose, 
■tiicli  break  down  and  nlcerate.  giving  rise  to  a  thin,  sero-purulent  discharge. 
aad  perhaps  destruction  of  the  bones  and  cartilages.  The  lymphatic  glands. 
especiall*  those  under  the  jaw.  early  t>ecome  enlarged,  constituting  the  '  farcy 
boda'  01  farrier?,  and  by  tbeir  ulceration  may  leave  ragged,  foul  sores.  Tbe 
hn^alic  liunks  lo  and  from  the  glands  are  involved  ('  corded  veins '},  whilst 
me  RUkg*  and  internal  viscera  may  also  be  infected,  and  undergo  destmctive 
cfcao^c*.  tntially  ending  in  suppuration,  Tbe  disea.ie  is  often  chronic,  lasting 
pertufMtor  years  ;  any  undue  strain  put  upon  tbe  animal  may  lead  to  an  acute 
oolbreAk.  whicb  is  fatal  in  six  to  twelve  days. 

Id  Mas.,  glanders  generally  starts  about  the  hands  and  face,  but  occasionally 
ia  (he  nasal  mucous  membrane.  In  anK  cases  the  incubation  period  lasts  from 
ll>RC  to  Ave  dan,  and  is  succeeded  by  the  occurrence  of  malaise  and  febrile 
diarartnoce.  followed  by  severe  pains  in  the  bones  and  joints.  The  site  of 
inrcalauon  becomes  swollen  and  angry,  whilst  the  lymphatics  leading  from 
this  Id  the  nearest  glands  are  enlarged  and  inflamed.  An  eruption  of  papules, 
sbKh  somewhat  resemble  those  of  small. pox.  occurs  around  the  primary 
ksioa.  on  tbe  face,  and  in  other  pans  of  the  body  ;  but  each  papule,  aa  also 
Ibe  primary  lesion,  breaks  down  and  goes  on  to  the  formation*of  an  eclhy- 
MaiOK-loidiing  ulcer.  It  is  nol  an  uncommon  feature  of  these'  sores,  when 
iftaotA  »ver  a  bony  surface,  lo  involve  the  periosteum  and  lay  bare  the  sub- 
jacent bone.  Similar  changes  occur  in  the  viscera,  muscles,  and  joints,  and 
Ihcae  beiii|[  associated  with  high  fever  of  an  asthenic  lype,  may  suggest  the 
nistanae  erf  pyemia.     In  such  cases  deaih  may  enstie  in  seven  to  ten  days 

la  OkaoBle  Olaados  similar  symptoms  are  met  with,  but  the  course  is 
•Imnr;  Uiefc  is  little  or  no  fever;  the  disease  is  less  extensive,  and  inter- 
miiiiraii  an  not  uncommon.  Total  recovery  is  stated  to  occur  in  30  per  cent, 
H  tbe  coses.  It  may  aflect  the  nasal  mucosa,  leading  to  chronic  ulceration. 
but  more  commonly  ii  appears  in  the  shape  of  chronic  abscesses,  which  ofien 
estead  doeply,  evendown  to  the  bones  and  are  very  difficult  (o  deal  with.  In 
me  a*e  ibe  tbaease  gradually  spread  down  along  the  perouei  muscles,  and  in 
^tt  0/  t«pealed  scraptnL-s  and  the  application  of  pure  carbolic  acid,  the 
p«ODeM  was  only  arretted  at  the  point  where  the  peroneus  longus  di.'iappears 
■MO  lb*  (out 

It  i*  tiBporlact  to  determine  the  OlagnoBis  as  early  as  possible,  in  onier  to 
MMfanake energetic  local  treatment.  The  local  lesions  are  distinguished  from 
tmtttfat  bv  [he  presence  nt  the  characteristic  bacilli  in  the  discharge,  by  tt 
bd  iW  lb«y  mote  extensively  involve  the  subcutaneous  tissues,  and  by  tl 
■hatnet  of  nmbihcalion.     Chronic  c: 


'  svphilii  ai 
iufferiug  i 


discharge. 
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When  the  bacilli  are  grown  on  potatoes,  a  colony  of  a  yellowish,  honey-like 
character  forms  in  two  or  three  days,  which  gradually  turns  to  a  chocolate- 
brown  colour.  Inoculation  of  the  peritoneal  cavity  of  a  guinea-pig  with  some 
of  the  secretion  leads  to  acute  orchitis  in  two  or  three  days,  the  testicles  being 
enlarged  and  the  skin  over  them  reddened ;  the  affection  usually  runs  on  to 
suppuration.  Mallein,  a  sterilized  culture  of  the  organisms,  may  also  be  used 
for  diagncstic  purposes,  an  injection  of  a  minute  dose  causing  a  sharp  febrile 
reaction  if  glanders  is  present. 

Treatment  in  acute  cases  can  be  of  use  only  when  undertaken  early,  and 
before  general  infection  has  ensued.  The  local  foci  should  be  thoroughly 
extirpated,  either  by  the  knife,  or  by  scrapine  and  applying  some  active 
cauterizing  agent.  The  same  treatment  must  be  adopted  in  chronic  cases, 
and  may  then  need  frequent  repetition. 


Leprosy. 

Leprosy  {syn.  :  lepra,  or  elephantiasis  Gracorum)  is  a  general  infective  disease 
due  to  the  Bacillus  lepra,  characterized  by  the  formation  of  granulation -like 
neoplasms,  which  arise  primarily  in  connection  with  the  skin  and  nerves. 

The  bacilli  of  leprosy  closely 
resemble  those  of  tubercle,  being 
4  to  6  ^  long  and  i  fi  broad  (Fig.  20). 
They  are  stained  by  most  of  the 
ordinary  methods  of  demonstrating 
bacteria,  and  are  found  in  abund- 
ance in  the  tissues ;  but  the  disease 
has  not  yet  been  transmitted  to 
animals. 

Leprosy,  though  formerly  common 
in  this  country,  is  now  but  rarely 
seen,  and  has  then  been  imported. 
In  Iceland,  Norway,  Russia,  and  the 
East  it  is  still  frequently  met  with, 
although  the  compulsory  separation 
of  lepers  enforced  in  Norway  is 
much  diminishing  the  number  in 
that  country.  It  is  apparently  con- 
tagious, though  with  ordinary  care 
infection  may  be  avoided ;  but  in 
the  exhalations  and  secretions  bacilli 
are  abundant,  at  any  rate  in  the 
later  stages.  Opinions  differ  as  to  whether  or  not  it  is  transmitted  by 
heredity,  but  probably  this  is  not  the  case. 

Symptoma.— Two  chief  varieties  of  leprosy  exist,  viz.,  the  tuberculated  and 
the  anaesthetic,  or  non- tuberculated  ;  but  the  two  are  often  associated. 

Taberculated  or  Cutaneous  Leprosy  is  the  form  most  commonly  seen  in 
Europe.  Nothing  may  be  noticed  for  months  or  years  after  exposure  to  the 
contagion,  and  then,  after  a  period  of  malaise,  associated  with  dyspepsia, 
diarrhoea,  and  drowsiness,  a  distinct  febrile  attack  is  noted,  lasting  for  days 
or  weeks  ;  it  may  be  ushered  in  by  a  rigor,  and  the  temperature  is  usually  of 
a  remittent  type.  This  is  followed  by,  or  associated  with,  the  appearance 
of  shiny,  red,  hyperaemic  spots,  which  are  from  the  first  infiltrated,  slightly 
raised,  and  hyperaesthetic ;  they  are  usually  situated  on  the  foreheaud  or 
cheeks,  on  the  outer  side  of  the  thighs,  or  on  the  front  of  the  forearms.  They 
may  fade  away  and  disappear  entirely,  and  then  again  become  evident,  or 
fresh  patches  may  be  developed,  and  always  with  febrile  symptoms.  After  a 
variable  period,  '  tuberculation  '  ensues;  numbers  of  little  pink  nodules  form 
over  the  site  of  one  or  more  of  the  erythematous  patches,  and  these  gradually 


Fig. 


20. — Leprosy  Bacilli  contained 
WITHIN  Epithelial  Cells. 
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fecmse  in  B«e  and  coalesce,  unlil  posiblj'  ihey  become  as  large  as  a  walnut 
«l)«'s  e^,  aiwj  are  then  of  a  brow nish-y allow  colour.  Almost  any  part 
of  ttie  sar1ac«  oC  tbe  body  may  be  invaded  in  this  manner,  but  the  (axt  is 
e!pedally  ptocie  to  be  involved,  and  the  resulting  diaBjtciTenient  is  very 
maiked,  *  curious  leonine  appearance  being  imparled  lo  the  features.  The 
Mdala  are  more  ur  less  anocslbetic  from  the  pressure  of  tbe  infillraljon  on 
tie  Ekerrc^.  and  the  allimale  resuit  of  the  process  may  vary  considerably  : 
nxilution  vjinetinles  occurs,  or  tbe  nodules  may  be  transformed  into  de- 
pnssHl  and  pigmented  dcalrices,  at  ulceraliou  may  ensue.  Visceral  com- 
plKitioas  ana  enlargement  of  tbe  lymphatic  glands  follow,  any  fresh  deposit 
bnog  istoculed  with  febrile  phenomena.  Tbe  testes  atrophy,  and  sexual 
cover  is  lost  in  both  sexes.  Death  is  usually  due  to  septic  phenomena. 
Mtyngul  obstruction,  or  disease  of  the  lungs  or  kidneys :  but  the  patient  may 
lire  fur  many  ycjus. 

The  nixiules  consist  of  masses  of  granulation  tissue,  and  scattered  through 
(ban  are  nnmhers  of  large  celts,  containing  multitudes  of  bacilli  (Fig.  20). 
Cacalderable  difficulty  exists  in  cultivating  these  organisms,  but  Ducrey  has 
■ucceeded  by  using  an  alkaline  medium,  and  excluding  air 


0^^ 


....  ir  HoB^nlMmilAMd,  l^pmsj  is  the  most  common  form  met 
t  climate*.  The  earlieal  phenomena  consist  in  a  certain  amount  of 
I  appreciable  fever,  together  with  sharp  tingling  or  lancinating 
~Tness  along  the  course  of  certain  peripheral  nerves.  The  ulnar. 
_  .  J,  and  saphenous  nerves  are  those  most  often  affected.  This 
i  by  muscular  weakness,  running  on  Qnally  to  paralysis,  various 
Modifications  of  aensalion,  and  trophic  phenomena,  involving  at  first  only  the 
«kia.  biu  later  on  attacking  bones,  joints  and  muscles  Circular  yellowish- 
•biteparcbei  are  obierved  m  the  skin,  spreading  peripherally,  and  lending  lo 
ran  log«4hcr.  forming  large  irregular  ovals:  (he  border  is  often  raised,  and 
hfpeTBenulive.  but  ihe  central  portions  become  atrophic,  dry,  while,  and 
■nratfMic  The  anxslhesia  gradually  spreads,  and  serious  lesions,  partly  due 
lo  (laanu,  partly  arising  from  trophic  chajtges,  result.  The  muscles  alropby 
and  eonlract,  and  give  rise  lo  deformity,  the  hands  sometimes  becoming 
BaHmUy  ■  clawed,'  as  in  ulnar  paralysis  (Fig.  21).  Inlorsiiiial  absorption  01 
tbe  bonei  of  the  peripheral  portions  of  the  limbs  may  lead  the  lingers,  loes. 
and  other  portions  to  shrivel  and  disappear,  preceded  by  ankylosis  of  the 
kiiKCs.  The  affected  nerves  can  usually  be  felt  ilislinclly  enlarged  and  tender. 
Vdcnral  Inionj  are  nix  so  marked  in  this  as  in  ihe  other  form  o(  the  disease, 
■tad  Ihe  patient  mar  retain  a  considerable  degree  of  bealtli  and  strength. 
«l)it«l  bis  Rnual  powers  are  not  much  interfered  wilh.  Finally  he  dies  from 
(tsnal  debility,  or  from  various  complications,  but  the  case  may  last  iwecty 
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The  TrcBtneilt  is  still  very  iinsalisfactory.  ChautmooRta  oil.  adminislered 
both  inlemally  and  externally,  is  the  drug  most  frequently  depended  on,  but 
latterly  inira-musculat  injections  o(  corpoEiive  sublimate  have  been  employed 
with  9omc  success. 

ActlnomycoslB. 

Actinomycosis  is  a  disease  mainly  of  calile.  but  occasionally  seen  In  man. 
due  to  Ihe  growth  of  the  ray  fungus  [slnptotkrii  atlmomyits}. 

The  fungus  is  transmitted  to  animals  with  their  food,  having  been  found 
most  often  within  the  husk,  or  sheath,  of  barley.  It  usually  attacks  Ihe  tongue 
or  jaw.  turning  these  into  hard  inRltrated  masses  (Ihe  'wooden  tongue'  or 
'big  jaw'  of  cattle),  in  which,  after  a  time,  suppuration  appears  at  many  foci. 
producing  multiple  abscesses,  which  discharge  externally,  and  leave  a  diffuu 
infiammalory  mass  riddled  with  sinuses.     The  pus  from  such  abscesses  is  of 


undergoing  calcareous  changes.  On  microscopic  examination  of  these  coUec- 
lions  one  finds  in  the  interior  an  abundant  mycelial  development,  in  the 
centre  of  which  are  observed  numerous  small  rounded  bodies,  probably 
conidia.  The  fibres,  which  are  arranged  more  or  less  in  a  concentric  fashion, 
lerminate  peripherally  in  a  layer  of  radi»tiog,  club-shaped  bulbous  processes. 
arranged  in  a  more  or  less  symmetrical  fashion :  these  enlargements  are  not 
spores,  as  was  originally  (aught,  but  are  merely  due  lo  a  hyaline  degeneration 
of  Ihe  sheaths  of  ibe  filaments  (Fig.  21). 

In  Kui  the  disease  occurs  much  more  commonly  than  was  expected  when 
attention  was  first  drawn  to  it.  and  is  probably  due  to  direct  inoculation  with 
the  fundus  from  chewing  or  eating  fresh  com.  or  by  inbaling  the  spores  wilb 
dust  during  Ihe  process  of  grinding  corn.  It  has  been  found  in  Uie  tongue 
ttud  maiilla.  causing  diffuse  induration  and  suppuration  ;  in  the  lungs,  giving 
rise  to  destruclive  lesions  very  similar  lo  those  of  tuberculosis,  and  perhaps 
ending  in   localized  empyemata:   in  various   paris  of  the  intestinal  can.il. 
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Ity  abrmt  the  c^^cam  :  in  Ihe  liver,  giving  rise  to  a  ver>'  cbaracleHsiic 
ikMtl  SiWcUiDg.  in  which  diffuse  luppuralion  occurs;  and  in  the  «kio. 
itT  kiluated.  tbe   same  pathological  phenomena  manifest  themselves, 

.  rthei  the  (onnatioD  of  a  localised  lumour.  in  the  jaw  possibly  simulating 

|li  tvoln.  or  of  a  diffuse  infiltrating  mass,  ia  which  abscesses  form :  great 
feliu<:tiaii  of  tissue  Ls  likely  to  resml.  The  bones  are  aBected  equally  with 
llir  nil  puts,  and  may  became  carious.  In  itself  the  process  is  not  dangerous, 
till  nu^  bcceine  so  by  involvicg  important  organs,  oc  by  septic  contamina' 
u-m  The  couitntineai  site  for  it  is  close  to  the  angle  of  the  jaw  (Fig  13), 
(onilnouiig  a  cervico- facial  tumour,  the  appea^a^ce  of  which  is  tolerably 
dunclenstic.  At  first 
has  a  smooth. 


r«tnl 


.  and  ev 


nulMs.  aod  iners<^^ 
initually  into  tbc 
•otmaDdini;  tissues , 
Ihe  tkin  over  it  is 
luiutly  hyperxmic 
£■  line  possis,  Uiile 


peculiar   yel- 
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and  ibeie  on  the 
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tae>e  finally 

point,      and 

;ivutg   exit 


which  Ihe  actinomy- 
cotic nodniei  on  be 
demonstrated .  When 
ill  iho  fungus  lias 
been  diicharged,  the 
itacesi  contracts,  anil 
Ihe  wound  closes 
The 
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lod  tilis  condition,  when  present,  is  almost  pathognomonic.     Trismus  is  an 
ru^oe^Dgly   constant  lymploni   in   the  cer^ico- facial  form   of    the  disease, 
tiotinit  00  early,  and  beitii;  apparently  independent  of  the  size  of  the  mass 
'4'  III  loralvement  ol  nerves. 
The  TimIiihiiiI  most  recently  advised  consists  in  the  administratioD  of  lar^e 

'»»  of  iodide  of  potassium  (grs  10  or  50  three  times  a  day),  wliich  seems  10 
:iave  almost  as  great  an  influence  in  this  disease  as  in  syphilis.    This  alone 

T.»y  %atbix  when  there  is  no  open  wound:  but  it  open  sores  ace  present, 
•  jrcicaJ  measutej  must  also  be  employed.  Extirpation  of  all  the  infiltrated 
'iwoe.  eilber  by  the  linife  or  by  vigorous  scraping,  should  be  nndertaken,  and 
ihe  part   freely  cauleriied;  io  fact   ''  ■*  ■"  — 

vif  as  a  diSusc  tubercular  mass, 
oiTied  oul  in  the  visceral  afiectiuni 


CHAPTER  VII. 

TUMOURS  AND  0TST8. 

Although  the  term  *  tumour '  is  often  used  for  any  abnormal 
swelling  which  may  be  met  with  in  the  body,  yet  for  scientific 
purposes  its  application  is  much  more  limited.  A  tumour  may  be 
defined  as  *  a  mass  of  new  formation  that  tends  to  grow  or  persist, 
without  fulfilling  any  physiological  function,  and  with  no  typical 
termination.'  The  fact  that  it  has  no  typical  termination  dis- 
tinguishes it  from  inflammatory  overgrowths,  which  always  lead 
sooner  or  later  to  the  formation  of  fibro-cicatricial  tissue,  or  some 
modification  of  it ;  inflammatory  growths,  moreover,  may  dis- 
appear completely,  and  often  diminish  in  size  temporarily.  Pure 
hypertrophies  are  excluded  by  this  definition,  since  they  always 
depend  more  or  less  on  some  increased  physiological  function,  and 
are  composed  of  an  increased  development  of  normal  tissues,  as, 
for  instance,  the  blacksmith's  biceps.  Congenital  overgrowth  of 
a  limb  or  portion  of  a  limb  also  occurs,  and  is  known  as  *  gigantism'; 
it  cannot  be  considered  a  tumour,  being  merely  an  exaggerated 
development  of  normal  tissues. 

As  to  the  Causes  of  tumours,  but  little  is  known.  Probably 
they  are  all  in  the  first  instance  local  developments,  and  may  be 
lighted  up  by  some  form  of  injury  or  irritation,  which  determines 
abnormal  development  of  some  of  the  tissues  of  the  part.  Thus, 
a  blow  on  the  breast  is  often  responsible  for  an  adenoma ;  the 
irritation  caused  by  smoking  a  clay  pipe  may  produce  epithelioma 
of  the  lip,  and  many  other  illustrations  readily  suggest  themselves. 
Moreover,  even  if,  as  supposed  by  some  pathologists,  the  carcino- 
mata  and  sarcomata  result  from  infection,  it  is  probable  that  some 
local  irritation  or  breach  of  surface  is  needed  to  allow  entrance 
to,  or  determine  the  activity  of,  the  organisms.  The  hereditary 
nature  of  some  malignant  tumours  is  sometimes  thought  to  be 
evidence  of  a  constitutional  origin  ;  but  although  it  may  indicate 
a  predisposition  of  the  patient  to  their  development,  some  local 
condition  is  usually  found  to  determine  it.  Cohnheim  has  sug- 
gested that  tumours  may  be  due  to  excessive  growth  in  small 
portions  of  undeveloped  and  undifTerentiated  embryonic  material, 
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I  >r,  a5  he  terms  tliem,  fotel  residnei,  left  among  the  Dormal  tissues. 
These  remam  in  a  condition  of  suspended  activity,  until  some 
local  lesion  excites  their  development.  As  an  illustration  may  be 
mcDtiooed  the  fact  that  many  branchial  cysts  do  not  appear  till 
adult  life  ;  evidently  the  embryonic  cells  were  present  from  birth, 
but  re<juiicd  some  special  stimulus  to  call  them  into  activity.  It 
is  also  probable  that  ihe  presence  of  cartilage  in  many  tumours  of 
the  parotid  and  testis  inay  be  explained  in  a  similar  way  ;  in  the 
firmer  case  it  is  due  to  the  inclusion  of  a  portion  of  Meckel's 
.<nilage:  in  the  latter,  to  the  fact  that  the  testis  develops  in 
;-ie  posterior  abdominal  wall  not  far  from  the  notochord,  and 
.idenlly  cartilaginous  cells  from  the  prolovertebrK  developed 
itinind  this  structure  become  included  within  it. 

Tumours  may  be  divided  into  two  great  classes  from  a  clinical 
standpcjini,  ^iz.,  the  t>enign  and  the  malignant. 

Bwtsn  or  Bimple  Ttunonrs  are  characterized  by  the  develop' 
ment  lieing  strictly  local,  by  their  more  or  less  exact  limitation, 
being  (retjuently  eocapsuled,  and  by  their  method  of  growth, 
which  results  from  a  proliferation  of  all  the  cells  constituting  their 
structure.  There  is  no  tendency  to  infiltrate  or  invade  surround- 
ing tissues,  which  are  merely  pushed  aside  and  compressed  :  pain 
and  atrophy  are  sometimes  caused  by  this  pressure.  The  capsule 
is  formed  by  an  ensheathing  layer  of  fibro-cellular  tissue,  the 
OUlconie  of  ihe  chronic  irritation  and  inflammation  engendered 
by  the  growth  and  development  of  the  mass  ;  hence  enucleation 
JB  easy,  and  recurrence  uncommon.  They  are  not  unfrequently 
ifiultiple,  and  may  be  hereditary :  but  these  characters  are  no 
evidence  of  a  constitutional  taint. 

ICaltSnant  Tumonn,  unless  removed  by  operation,  are  almost 
lAlvariably  falal.  The  following  are  the  chief  characteristics  of 
inalignancy  :  (i)  The  primary  growth  is  usually  single,  rarely 
lultiple.  (2)  It  progresses  steadily  and  constantly,  but  with 
—  ing  rapidity  in  different  cases.  (3)  The  local  development  is 
Mrteiized  by  an  infiltration  of  Ihe  surrounding  tissues,  which 
gradually  replaced  l>y  the  tumour  substance.  A  capsule  is 
Ijr  funned,  or,  if  at  aU,  only  in  the  early  stages,  and  thus  the 
:s  of  the  growth  are  not  clearly  defined.  Moreover,  many 
-ieties  spread  locally  along  the  efferent  lymphatics,  and  hence, 
igh  the  growth  may  appear  to  have  been  completely 
'cd,  recurrences  are  very  common,  owing  to  the  non-removal 
at  these  prolongations  (or,  as  they  are  termed  by  the  lay  public, 
'roots')  of  the  disease  into  apparently  normal  tissue.  If  a 
maKgnant  tumotir,  with  all  its  ramifications,  is  completely 
removed,  it  does  not  recur.  The  impossibility  of  knowing 
whether  all  the  growth  has  been  removed,  or  how  far  it  has 
ezteoded    into  the   surrmmding   tissues,   is  responsible   for  the 

twnl  recurrences.     (4)  When  a  malignant  tumour  invades  the 
il  usually  leads  to  ulceration,  and  then  not  uncommonly  a 
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foul  fiingating  mass  results  (the  fungus  hamatodes  of  the  older 
pathologists).  (5)  Secondary  deposits  are  often  found  in  neigh- 
bouring lymphatic  glands  or  distant  viscera.  (6)  An  apyrexial 
cachexia  develops  in  the  later  stages,  partly  due  to  the  pain,  partly 
to  the  pressure  of  the  growth  on  important  structures,  and  in  part 
to  the  absorption  of  toxic  products  from  the  tumour.  The  patient 
is  thin  and  emaciated,  the  face  drawn  and  with  an  expression  of 
pain  on  it ;  the  appetite  is  impaired,  and  the  skin  often  sallow  and 
earthy-looking.  (7)  Finally,  death  ends  the  scene,  after  a  longer 
or  shorter  period  of  suffering. 

The  degree  of  malignancy  varies  with  different  tumours.  In 
some  the  local  phenomena  predominate,  whilst  in  others  the 
constitutional  symptoms  are  the  more  important.  Thus,  rodent 
ulcer  is  slow  in  its  progress,  and  produces  no  visceral  deposits  ;  it 
destroys  life  merely  by  implication  of  vital  parts.  Melanotic 
sarcoma,  on  the  other  hand,  may  produce  only  a  small  primary 
growth,  but  the  most  extensively  diffused  secondary  deposits  may 
form  in  the  viscera.  The  sarcomata  are  very  frequently  dissemi- 
nated by  the  blood-stream,  and  hence  secondary  growths  are  not 
common  in  the  lymphatic  glands,  whilst  the  carcinomata  spread 
by  means  of  the  lymphatics.  Even  among  the  latter  consider- 
able differences  are  met  with ;  thus,  in  glandular  cancer  secondary 
growths  occur  both  in  the  lymphatics  and  the  viscera ;  whilst  in 
squamous  epithelioma  neighbouring  lymphatics  are  affected,  but 
the  viscera  generally  escape.  The  term  semi-malignant  is  some- 
times applied  to  those  growths  which  are  on  the  borderland 
between  the  malignant  and  benign. 

The  Classification  of  Tumours  is  conducted  along  lines  partly 
anatomical,  partly  embryological,  and  on  these  groimds  the 
following  groups  are  described : 

I.  Tumours  derived  from  mesoblastic  tissue,  constituting  what 
is  known  as  the  Connective  Tissue  Group : 

(i)  Embryonic  connective  tissue  tumours  : 

[a)  Myxoma  (mucoid  tumour). 

{h)  Sarcoma. 
(2)  Fully-developed  connective  tissue  tumours : 

[a)  Lipoma  (fatty  tumour). 

[h)  Fibroma  (fibrous  tumour). 

(c)  Chondroma  (cartilaginous  tumour). 

{d)  Osteoma  (bony  tumour). 

[e]  Myoma  (muscle  tumour). 

(/,  Neuroma  (tumour  in  connection  with  nerves). 

{g)  Angioma  (tumour  composed  of  bloodvessels). 

{h)  Odoni.jina  (tumour  connected  with  the  teeth). 

(»)  Lytnplmdenoma,  or  lymphangioma  (tumours  of 
lymphatic  origin). 


II.  Tumoxirs  derived  from  epiblastic  or  hypoblastic  structures, 
)i  Bpithelial  Tumours : 

(i)    Innocent  varieties: 

(a)  Papilloma  {wart-like  growth). 
{b)   Adenoma  (glandular  new  formation). 
(3)  Malignant  growths,  or  the  carcinomata : 

(a)    Epithelioma  (cancer  of  skin  or  mucous  mem- 

biane). 
(fr)   Rodent  ulcer  (cancer  of  sebaceous  glands). 

Columnar  carcinoma  {cancer  arising  from  lulmlar 
glands,  t.g.,    Lieberkiilin's   follicles,    or  from 
ducts  lined  with  columnar  epithelium). 
(d)  Acinous   carcinoma  (cancer  arising  in  glands 
with  spheroidal  epithelium). 

L  The  CoDDective  Tissae  Oronp  of  Tumoars:  (i)  Tumoora 
composed  of  Ilmbiyonic  Connective  Tisane. 

Myxoma. — A    ^ly^oma  is  a  tumour  consisting   of  connective 
tissue  cells,  surrounded  and   separated    from  each   other  by  an 


SSI 


mi.  .f — MvxoMATors  Tissue 
EuHCtnMc    Pkocissbs 

SiniRAItCS.      (Tll-LMJIK* 


TUB  Stellxtb  Cells  with  tkeis 

BY    TiANSLUCBm    lKTailCBU.lJl.Alt 


intercHlular  substance  of  a  mucoid  character  ;  a  similar  type  o( 
material  occurs  nomially  in  the  substance  of  the  umbilical  cord. 
The  cells  are  usually  polygonal  in  shape,  and  present  long  branched 
processes  which  interlace  with  those  from  adjacent  cells  (Fig.  £4). 
ibc  intcxccUular  substance  is  homogeneous  and  translucent,  con- 
taining wandering  connective  tissue  corpuscles,  and  traversed  by 
bloodvessels ;  the  density  of  the  tumour  varies  inversely  willi  the 
amonot  of  intercellular  substance.  It  is  not  uncommon  for  this 
form  of  growth  to  be  associated  with  sarcoma,  and  hence  a 
thorough  and  early  removal  of  the  mass  is  always  advisable. 
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Myxomata  occur  as  rounded  tumours,  perhaps  lobulated,  in  the 
neighbourhood  of  mucous  membranes — e.g.,  the  face,  intestine, 
and  bladder ;  they  also  grow  in  the  sheaths  of  nerves,  and  are  the 
commonest  form  of  simple  tumour  of  the  spinal  cord.  Mucous 
polypi  of  the  nose  were  formerly  considered  of  this  nature,  but  at 
the  present  time  rhinologists  look  on  them  as  merely  consisting  of 
cedematous  granulation  tissue. 

Sarcoma  (Greek,  a-ap^,  flesh  =  a  flesh-like  tumour). — By  a  sar- 
coma is  meant  a  tumour  formed  from  some  kind  of  immature  or 
embryonic  connective  tissue  ;  that  is  to  say,  it  consists  of  cells  of 
varying  size  and  shape,  held  together  by  a  delicate  reticulum, 
which  penetrates  between  each  of  the  cellular  elements.  The 
structure  is,  thus,  not  unlike  that  of  inflammatory  new  formations, 
but  differs  from  it  in  that  there  is  a  considerable  tendency  to 
develop  into  higher  types  of  tissue,  such  as  bone,  cartilage,  etc., 
although  the  embryonic  character  of  the  growth  still  persists  at 
the  periphery.  From  carcinoma  it  is  recognised  by  the  fact  that 
in  all  except  the  alveolar  sarcomata  the  structure  is  more  or  less 
uniform,  and  the  cells  are  not  grouped  in  alveoli  separated  from 
one  another  by  stroma  ;  moreover,  there  is  no  intercellular  tissue 
between  the  epithelial  cells  of  a  cancer,  whereas,  with  suitable 
preparation,  it  can  always  be  demonstrated  between  the  cells  of  a 
sarcoma. 

A  sarcoma  always  arises  from  pre-existing  connective  tissue, 
and  hence  is  of  mesoblastic  origin  ;  occasionally  it  starts  from  the 
deeper  parts  of  the  skin,  but  even  here  it  is  probably  derived  from 
the  same  embryological  basis.  It  may  be  at  first  well  defined, 
and  even  in  some  cases  encapsuled ;  but  many  forms  from  the 
first,  and  all  later  on,  infiltrate  the  surrounding  tissues,  replacing 
them  with  their  own  particular  structure,  a  process  which  can  be 
well  observed  in  sarcomata  of  muscles.  The  blood -supply  is  very 
abundant,  and,  indeed,  may  be  so  free  as  to  cause  the  tumour  to 
pulsate.  The  vessels  consist  of  spaces  or  clefts  within  the  tumour 
substance,  and  are  lined  merely  by  the  most  delicate  endothelium ; 
the  arteries  and  veins  in  the  neighbourhood  are  much  dilated. 
Interstitial  haemorrhage  is  frequent,  owing  to  the  thinness  of  the 
vessel  walls,  and  cysts  may  in  this  way  be  produced.  Dissemina- 
tion is  usually  dependent  on  the  relation  of  the  tumour  to  the 
veins.  As  already  stated,  the  veins  communicate  with  spaces 
hollowed  out  of  the  tumour  substance ;  into  and  along  these 
the  sarcomatous  tissue  may  burrow,  until  the  apex  of  this  intra- 
vascular growth  projects  into  the  lumen  of  a  vessel  in  which  the 
blood  is  freely  circulating.  It  may  be  detached  by  some  slight 
mechanical  injury,  and  is  then  carried  away  as  a  malignant 
embolus ;  if  a  large  portion  is  set  free,  it  may  lodge  in  the  right 
side  of  the  heart,  or  in  the  lungs,  and  cause  a  fatal  result.  Smaller 
emboli  are  either  detained  in  the  lungs,  or  pass  through  into  the 
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general  drculation,  giving  rise  to  secondary  growths  wherever 
they  axe  arrested  ;  it  is  quite  usual  for  general  visceral  implication 
to  be  secondary  to  the  pulmonary  growths.  Nothing  is  known  as 
to  the  existence  of  nerves  or  lymphatics  in  sarcomata ;  occasionally, 
however,  dissemination  by  way  of  the  lymphatic  glands  is  met 
with,  espedally  in  melanotic  sarcoma,  lympho- sarcoma,  and 
sarcoma  of  the  tonsil,  testis,  and  thyroid  body.  Various  %uondary 
ckangii  are  apt  to  occur,  t^..  fatty  degeneration,  mucoid  softening, 
and  hsemorrhage,  whilst  calcilication  is  not  uncommon. 

On  naked-eye  examination,  a  sarcoma  presents  a  more  or  less 
hrjmogeneous  appearance,  the  colour  varying  with  the  amount  of 
ihe  blood -supply,  from  a  greyish-white  in  the  fibro-sarcomata  to 
a  deep  niaioon  colour  in  the  myeloid.  On  scraping  the  cut 
sur^e,  juice,  like  that  from  a 
J  cancer,  is  never  obtained,  even 
)  when  ihe  tumour  has  been  re- 
J  moved  from  the  body  for  some 
'  time,  and  thus  the  cohesion  of 
'  the  cells  impaired ;  a  milky  sub- 
k  stance  then  sometimes  appears, 
)  whilst  in  myeloid  sarcoma  a  slimy 
L  fluid  escapes,  but  it  in  no  way 
'  resembles  that  obtained   from  a 


cancer. 

This  fonn  of  malignant  disease 
occurs  most  commonly  in  young 
I  and  middle-aged  people,  especially 
affecting  the  first  and  fourth  de- 
cades of  life  :  it  may  also  be  con- 
oiu].     The   degree   of  malignancy  varies  considerably,   some 
rms  being  almost  benign,  or,  at  any  rate,  only  locally  malignant, 
'irtalst  others  are  exceedingly  virulent  in  nature. 

Sarcomata  are  divided  artificially  into  the  following  groups, 
depeodiog  on  the  size,  shape,  arrangement,  and  character  of  the 
constituent  cells :  (a)  The  round-celled ;  (b)  the  spindle- celled ; 
{t)  the  myeloid  ;  {d)  the  alveolar  ;  and  {i)  the  melanotic. 

(it)  Boond-celled  Sarcomata  (Fig.  25)  consist  of  a  mass  of  round 
cells  containing  a  very  definite  circular  or  oval  nucleus  ;  the  inter- 
cellular substance  is  slight  in  amount,  and  often  homogeneous  in 
chaiacier.  The  mass  is  very  vascular,  and  may  even  pulsate ; 
it  is  soft,  like  granulation  tissue,  and  usually  grows  rapidly. 
Several  subdi%-isions  are  described:  (i.)  The  small  routtd-cclltd 
urcama  is  extremely  malignant,  infiltrating  surrounding  parts, 
and  early  ffivtng  rise  to  secondary  deposits;  lymphatic  glands 
are  not  unlrequently  affected  in  this  variety.  Any  part  of  the 
body  may  be  involved,  and  it  may  l>€  met  with  at  any  age. 
(ii.)  The  Imrge  rornnd-etlUd  iarciima  is  made  up  of  larger  cells,  which 
ccmtaln  ooe  or  two  large  oval  nuclei  with  an  abundant  protoplasm 
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around.  A  well-marked  stroma  is  interspersed  between  the  cells, 
and  an  alveolar  arrangement  is  sometimes  present ;  it  occurs  in 
the  same  position  as  the  former,  but  is  rather  less  malignant. 
(iii.)  Lympko-sarcoma  is  very  similar  in  structure  ;  the  cells,  how- 
ever, are  small,  and  the  intercellular  substance  is  of  a  delicate 
reticular  nature,  corresponding  to  the  retiform  tissue  commonly 
met  with  in  lymphatic  glands.  Such  tumours  grow  rapidly,  and 
are  exceedingly  malignant ;  they  usually  start  in  lymphatic  glands,' 
or  in  the  lymphoid  tissue  of  mucous  membranes,  and  are  dissemi- 
nated by  means  of  the  lymphatics  For  the  clinical  characters  of 
these  tumours  see  Chapter  XII  (iv)  Glioma  or  gluhsarcoma  is 
probably  a  variety  of  round  celled  sarcoma  which  develops  in 
connection  with  the  nervous  system    but  there  is  some  doubt  as 
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Fig,  26. — Spindle-celled  Sarcoma. 
The  individual  cells  have  been  separated,  and  the  characteristic  nuclei  can  be 


to  whether  it  should  be  considered  a  sarcoma  at  all.  It  consists 
of  round  cells  from  which  a  number  of  delicate  filamentous  pro- 
cesses are  furnished  ;  they  probably  originate  from  the  neuroglia, 
the  cells  of  which  they  much  resemble.  Gliomata  are  found  grow- 
ing from  the  retina  in  children,  forming  tumours  which,  situated 
at  first  within  the  eye,  sooner  or  later  invade  the  lymph  spaces 
surrounding  the  bloodvessels  in  the  orbit,  and  also  spread  back- 
wards along  the  optic  nerve  to  the  chiasma,  and  thence  downwards 
to  the  opposite  eye,  or  upwards  to  the  brain.  They  are  also 
found  as  primary  growths  in  the  cerebral  substance,  and  some- 
times in  the  spinal  cord.  They  have  no  general  malignancy,  but 
may  destroy  life  as  a  result  of  their  local  development. 

(b)  Spindle -celled  Sarcomata  (Fig.  26)  consist  of  large  or  small. 
spindle  cells,  which  are  often  arranged  in  a  somewhat  fasciculated 
manner  with  a  greater  or  less  amount  of  intercellular  substance. 
When  consisting  of  small  cells,  the  tumour  grows  rapidly,  and  is 
firmer  and  less  succulent  than  the  round-celled  variety.  In 
some  cases  the  intercellular  substance  is  very  abundant,  and 
so  iibrillated  in  character  as  to  cause  the  tumour  to  be  known  as 
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a  fibrosarcoma  (the  'recurrent  fibroid'  of  Paget),  They  may 
originate  in  any  part  of  the  body,  but  more  especiaJly  from 
aponeuroses,  fascice,  tendons,  etc.,  constituting  localized  growths, 
which  are  at  first  tolerably  well  defined,  but  later  on  invade  and 
infiltrate  surrounding  parts.  When  growing  rapidly,  the  cella 
became  less  fusiform  in  shape,  and  may  even  approach  to  the 
round  cell  in  character,  after  passing  through  a  stage  known  as 
the  oval-  or  oat-shaped  sarcoma.  These  tumours,  consisting  of 
small  spindle  cells,  are  usually  very  malignant  in  character,  except 
when  of  the  fibro- sarcomatous  character,  and  then  the  tendency 
10  become  disseminated  is  less  marked,  although  there  is  usually 
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a  considerable  risk  of  local  recurrence.  The  large  ipindle-cdled 
sarcomata  are  softer  and  of  a  deeper  colour  than  the  former.  They 
grow  from  the  fibrous  tissues,  and  not  uncommonly  from  the 
viscera.  The  congenital  sarcoma  of  the  kidney  is  of  this  nature, 
though  some  of  the  cells  become  transversely  striated,  looking 
bke  muscle  fibres ;  such  tumours  are  sometimes  called  '  myo- 
sarcomata.' 
(c)  Myeloid  Sueonuta  (Fig.  37)  are  characterized  by  the  pres- 
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ence  of  large  numbers  of  multinucleated  giant  cells  (myeloplaxes), 
imbedded  in  a  considerable  quantity  of  round  or  spindle  cells,  the 
intercellular  substance  being  usually  of  a  gelatinous  nature.  The 
myeloid  cells  vary  a  good  deal  in  size,  but  always  contain  a  large 
number  of  distinct  nuclei,  which  are  not  distributed  regularly  in 
the  periphery  of  the  cell,  as  in  the  case  of  the  giant  cells  of 
tubercle ;  they  may  be  regular  in  outline,  or  prolonged  into 
numerous  interlacing  processes,  although  these  latter  are  usually 
not  very  evident.  There  is  also  no  definite  arrangement  of  cells 
around  them  as  in  the  tubercular  giant-cell  systems.  These 
tumours  are  soft  in  consistency,  and  on  scraping  a  slimy  fluid  is 
obtained.  They  are  exceedingly  vascular,  and  may  pulsate. 
Haemorrhage  into  their  substance  is  common,  giving  rise  to  cysts, 
filled  with  serum  and  a  yellowish  fibrinous  clot  stained  with  the 
colouring  matter  of  the  blood.  When  fresh,  the  growing  edge  is 
of  a  dark  maroon  colour  on  section,  and  has  been  likened  to  the 
appearance  of  a  pomegranate ;  when  preserved  in  spirit,  these 
tumours  are  always  of  a  characteristic  brown  colour,  owing  to  the 
formation  of  hsematin.  They  are  the  least  malignant  of  all  the 
sarcomata,  but  rarely  or  never  giving  rise  to  secondary  deposits, 
either  in  the  lymphatic  glands  or  viscera.  Their  growth  is 
tolerably  rapid,  and  they  may  attain  enormous  dimensions.  Myeloid 
sarcoma  is  almost  invariably  found  growing  from  bones ;  tor  the 
particular  sites,  symptoms  and  treatment,  see  Chapter  XVIII,  A 
certain  amount  of  doubt  exists  as  to  whether  these  tumours  should 
be  included  amongst  the  sarco- 
mata, since  their  cUnical  history  '  ,,'^s* 
and  progress  are  of  a  benign  ^  ^'jr-  \ 
type,  and  the  term  'myelcma'  >  -^  _  1 '_''-■'/  .  *;*  -"  ' 
has  been  suggested  for  them,  i. 
as  indicating  in  measure  their 
nature  and  structure. 

(i)  Alveolar  Sarcoma  (Fig.  2Sj  .  ,-  t""**' 

is  a  variety  in  which  the  cells  ^^'  ,  „  ,V""^//w_ 

are  grouped  together  in  alveoli,  *  \%     ^^  ,''"'""'*)'^ 

separated  by  a  distinct  fibrous  '',    '     ^  ,'- 

stroma.      On    microscopic   ex-  -'    ,  %.,■-,  --.-'■    " 

amination  they  closely  resemble  -"■    .  i    "       * 

cancer;    but  on  carefully  pen-  f 

cilling  a  section  with  a  camel's-  Fio  28  — Alve( 

hair    brush,    it    will    be    found  (Tillm; 

that  the  stroma  sends  delicate      The  individu.il  cells  in  the  alveoli  lire 
prolongations  between   each   of  here  apparently  lying  in  dosocon- 

f,  ",,  ~,.  ,         r  tact,  but  in  reality  there  IS  a  cerUm 

the    cells.        Ihis    variety    of  amount  of  intercellular  aubstaoca 

tumour  is  most  commonly  found  placed  between  each  of  them. 

growing  from  the  skin,  and  is 
occasionally  of  a  melanotic  nature,  and  always  very  malignant. 

(e)  Melanotic  Sarcoma  is  perhaps  the  must  virulent  of  all  this 
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group  of  luinours.  It  almost  invariably  originates  from  pigmented 
structures,  i^.,  the  deeper  layers  of  the  skin  or  the  retina.  It  is, 
however,  sometimes  met  with  growing  from  the  mucous  mem- 
brane of  the  !ip>s  and  gums.  It  consists  of  round  or  spindle  cells, 
often  arranged  in  alveoli,  whilst  in  other  cases  club-shaped  pro- 
cesses of  epithelium  may  penetrate  into  the  subjacent  tissues,  thus 
causing  it  to  resemble  epithelioma.  The  most  prominent  feature 
k  the  brown  colour,  owing  to  a  deposit  within  the  ceils  of  granules 
of  melanin.  The  amount  of  this  pigmentation  varies  consider- 
ably, some  tumours  being  of  a  deep  brown  or  brownish -black 
colour,  and  then  consisting  of  flattened  plaques,  whilst  others 
are  of  a  papillomatous  nature,  and  show  but  slight  discoloration, 
especially  if  growing  rapidly.  The  tumour  soon  spreads  to  the 
nearest  lymphatic  glands,  and  secondary  deposits  in  the  viscera 
follow.  So  great  is  the  malignancy,  that,  according  to  Erichsen, 
if  the  primary  growth  has  attained  the  size  of  a  filbert,  local 
treatment  is  of  but  little  value.  The  original  tumour  is  often  not 
very  large,  and  the  secondary  deposits  are  similarly  characterized 
by  their  number  rather  than  by  their  size,  scarcely  an  organ  in 
the  body  beina  free. 

Of  lale  ytars  .1  more  benign  type  of  melanosis  has  been  described,  and  is 
DOW  well  reco^ised  by  dermatologists .  It  usually  spreads  from  a  congenital 
mole  as  a  deeply  pigmented  patch,  which  may  extend  over  an  area  of  several 
square  iochea.  and  presenls  at  first  no  sign  of  induration  or  infiltration  :  in  this 
nage  microscopic  examination  reveals  no  change  in  texture  except  piemeQla- 
tion  of  the  deeper  layers  of  the  cutis  vera.  Sooner  or  later,  a  tumour  develops 
ia  the  centie  of  this  patch,  and  may  be  either  a  sarcoma  or  a  cancer,  but  more 
FreijueDlty  the  former.  It  is  not  very  rapid  in  its  course,  but  if  left  atone  witi 
finally  become  disseminated.  In  treating  this  type  of  melanosis,  it  is  essentia! 
to  remove  eveiy  portion  of  pigmented  tissue  as  welt  as  the  tumour. 

Some  degm  of  uncertainty  exists  as  to  the  position  which  should  be 
as&ieDRl  to  the  tumour  known  as  an  indBthiliama  ;  11  originates  in  meaoblaslic 
liuues.  but  is  somewhat  similar  ia  nstiue  Co  the  cancers,  for  which,  indeed, 
it  has  often  been  mistaken.  It  arises  from  the  endothelial  cells  of  serous 
nienibrajiea,  lymphatics  or  bloodvessels,  and  usually  consists  of  columns  o( 
cells  aapporled  by  a  fibro-cellular  stroma.  It  someUmes  originates  from  the 
pleura  or  cerebraJ  membranes,  but  may  also  be  obseri-ed  in  glandular  organs, 
■och  as  Ibe  breast,  parotid,  testis,  or  ovary.  On  serous  membranes  it  may 
p've  rise  to  large  tumours,  from  which  secondary  deposits  in  gtamis  or  viscera 
are  after  a  time  developed,  but  the  rate  of  dissemination  is  not  great.  In 
abnds  the  luiDOur  often  starts  as  a  more  or  less  cylindrical  proliferation  of 
the  endothelial  cells  of  the  arterioles  or  lymphatics  ;  this  gradually  extends 
along  the  vessel  and  usually  leads  to  its  obli  leration,  whilst  either  the  cells  or 
11k  surrounding  tissues  undergo  a  mucoid  or  hyaline  change:  this  arrange- 
ment in  cyiiiders  or  columns  led  to  the  name  cylindroma,  which  was  oflen 
applied  to  it.  The  tumour  runs  a  slowly  malignant  course,  comparable  to 
that  of  some  of  the  less  virulent  sarcomata,  and  its  nearest  homologue  is 
probably  an  angio-sarcoma. 

The  Ti«atment  of  sarcoma  consists  in  its  removal  as  early  and 
rompletely  as  possible.  This  may  be  a  simple  matter  in  cases 
Where  the  tumour  is  encapsuled,  but  even  then  recurrence  is  very 
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likely  to  follow  unless  the  capsule  is  also  taken  away,  and  a 
considerable  margin  of  tissue  beyond  it.  Where,  however,  the 
growth  is  more  diffuse,  the  only  hope  hes  in  cutting  widely,  so  as 
to  get  beyoud  its  furthest  limits  ;  the  prognosis  of  such  cases  is 
very  bad. 

In  hopelessly  inoperable  cases  somewhat  similar  measures  have 
been  employed  as  for  the  similar  stage  of  cancer  {vide  p.  145). 
Several  cures  have  now  been  recorded  from  the  use  of  Coley's 
fluid,  which  consists  of  a  sterilized  culture  of  the  Streftococcus 
erysipelatis  and  Micrococcus  prodigiosus  in  bouillon.  This  fluid  is 
intensely  toxic,  and  the  injections,  commencing  with  doses  of  half 
a  minim,  are  gradually  increased  up  to  7  or  8  minims;  severe 
reaction  usually  follows,  and  the  surgeon  should  aim  at  obtaining 
two  or  three  such  effects  each  week.  The  fluid  is  introduced  partly 
into  the  abdominal  wall,  and  partly  into,  or  around,  the  tumour. 
In  favourable  cases  the  growth  gradually  dwindles.  The  spindle- 
celled  sarcomata  are  apparently  the  most  suitable  for  this  treat- 
ment, whilst  ossifying  and  m  el  an  o- sarcomata  are  but  little,  if  at 
all,  affected. 


(2)  Tumours  consisting  of  FnUy-dereloped  OonnectiTe  Tlsms. 


an  overgrowth   of  fibro- cellular 
n   microscopical  examination  it 


Lipoma. — A  fatty  tumour 
tissue,   infiltrated    with    fat. 
differs  in  no  respect  from 
ordinary    adipose    tissue, 
and  is  not  very  freely  sup- 
plied with  bloodvessels. 

When  localized  (Fig. 
29)  it  forms  a  tumour, 
sort  and  semi-fluctuating 
in  consistence,  rounded 
and  lobulated  in  outline, 
and  if  occurring  in  the 
subcutaneous  tissues,  the 
skin  becomes  dimpled  on 
moving  it  from  side  to 
side,  owing  to  the  fact 
that  fibrous  trabecular 
pass  from  the  capsule  to 
the  skin.  The  growth  Is 
usually  en  capsuled  and 
freely  movable ;  but  if  j: 
exposed  to  pressure  or 
friction,  as  when  situated 
on  a  man's  shoulder  and 

rubbed  ])y  the  braces,  it  becomes  firmly  adherent  to  surrounding 
structures.     Such  growths  are  either  single  or  multiple,  in  tho 
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EU  Outline.     (From  Kiks's 
College  Mdsrdm.) 
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Itttet  case  perhaps  occurring  in  hundreds,  and  are  most  coni- 
monlj  found  about  the  trunk  or  the  upper  extremities.  It  has 
been  stated  that  liponiata  travel  from  one  point  of  the  body  to 
laotber  by  the  action  of  gravity,  but  it  is  somewhat  doubtful 
wUtlher  this  ever  occurs.  Occasionally  subcutaneous  turnouts 
becoine  pedunculated  and  pendulous. 

Deep  \nter-muscular  lipomata  are  sometimes  met  with,  and  the 
diagnosis  may  then  be  uncertain,  since  their  mobility  and  lobulaled 
ontiinc  are  masked  by  the  superjacent  tissues ;  they  have  e\'en 
been  mistaken  for  sarcomatous  growths.     Still  more  difficult  of 


^cognition  are  tho! 
known  as  paroste&l  lipo- 
grawing  from  the 
surface  of  the  peri- 
im.  They  are  often 
conjgenila],  and  appear 
as  soft  swellings,  lying 
beneath  the  muscles  in 
do5e  proximity  to  a  bone 
and  suggesting  the 
presence  of  a  chronic 
abscess.  We  observed 
one  a  little  time  back 
growing  just  above  the 
angle  of  the  jaw  beneath 
the  masseter. 


Fia.  30,— DiFFPSK  Lipoma. 


of  a  somewhat  similar 
nature.  It  is  usually 
congenttal  in  origin,  and 
often  the  cnuuilm  is  per- 
fimtcd  and  a  connec- 
tioa  established  with  the 
meninges.  An  angioma- 
loos  dement  is  some- 
times present  in  these 
griiwibs. 

by  the  term  IMShm  Lipoma  (Fig.  30)  is  meant  a  fatty  infiltra- 
tioo  of  the  subcutaneous  tissues  01  some  region  of  the  body, 
particularly  beneath  the  cbin  and  at  the  back  of  the  neck,  and 
iDorc  rarely  in  the  pubic  region.  These  growths  are  often 
nnJtipIe  and  almost  always  symmetrical.  They  usually  occur  in 
todividuals  who  drink  freely  and  take  but  htlle  exercise.  Their 
Bze  diminishes  on  limiting  the  amount  of  alcohol  and  making  the 
patient  do  physical  work. 

Occasionally  the  connective- tissue  basis  of  a  lipoma  undergoes 
rrxlifitations  :  e.g.,  it  may  become  increased  in  amount,  con- 
'.:uling  u  Fibro-lipoiUk,  or  be  transfonned  into  mucoid  tissue. 
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giving  rise  to  a  Myxo-lipoma ;  or,  again,  the  vessels  may  become 
dilated,  originating  a  NsBvo-lipoma ;  and  even  a  Sarco-lipoma  may 
develop. 

Localized  or  diffuse  overgrowths  are  often  met  with  in  the 
sub -peritoneal  fatty  tissue,  constituting  Subserous  Idpomata. 
They  occur  not  unfrequently  in  the  lower  part  of  the  abdomen, 
and  may  extend  into  the  inguinal  and  crural  canals,  forming 
the  so-called  fatty  tumour  in  these  parts.  By  their  traction  a 
process  of  peritoneum  may  eventually  be  drawn  down,  and  a  true 
hernia  produced.  A  similar  condition  occurs  in  the  anterior 
abdominal  wall,  small  pedunculated  masses  of  fat  projecting 
through  congenital  or  acquired  openings  in  the  linea  alba  or 
linea  semilunaris;  these  are  sometimes  known  as  Fatty  Hernia 
of  the  Linea  Alba,  and  are  often  painful. 

Lipoma  Arborescens  is  the  term  applied  to  a  villous  outgrowth 
of  fatty  tissue,  met  with  in  the  interior  of  joints,  and  usually 
associated  with  osteo-arthritis.  There  is  often  a  considerable 
increase  in  the  amount  of  intra-articular  fluid,  and  the  condition 
has  then  been  designated  *  synovitis  lipomatosus.' 

The  Treatment  of  lipomata  consists  in  their  removal.  When 
they  are  loosely  encapsuled,  this  is  a  very  simple  matter,  all  that 
is  required  in  many  cases  being  to  squeeze  the  mass  forwards 
between  the  thumb  and  finger,  making  the  skin  tense  over  it,  and 
then  to  incise  the  capsule  freely,  when  the  tumour  almost  jumps 
out ;  but  if  there  are  many  adhesions  it  may  not  be  so  easy.  In 
the  diffuse  forms  dietetic  and  hygienic  measures  should  first  be 
tried.  Should  an  operation  be  required,  it  is  well  to  cut  through 
the  whole  thickness  of  the  tumour  at  once,  and  deal  with  each 
half  separately,  dissecting  it  away  from  its  deep  attachments. 

Fibromata  consist  of  overgrowths  of  fibrous  tissue ;  they  were 
formerly  divided  into  two  groups,  the  hard  and  the  soft,  and 
although  there  is  no  essential  difference  between  them,  it  is  a 
useful  clinical  distinction. 

The  Hard  Fibroma  is  composed  of  firm  dense  tissue,  which 
creaks  on  section  with  the  knife,  the  exposed  surface  showing 
numerous  trabecula)  of  glistening  fibres,  similar  in  character  to 
those  met  with  in  a  tendon  (Fig.  31).  Microscopically,  interlacing 
fibrilla)  are  seen,  which  are  sometimes  arranged  concentrically 
around  the  bloodvessels  ;  there  are  but  few  nucleated  cells  in  the 
more  slowly  growing  tumours.  The  vascular  supply  is  somewhat 
defective,  although  dilated  veins  are  often  present,  especially  in 
the  capsule,  and  sometimes  in  the  substance  of  the  mass ;  these, 
if  opened  by  ulceration,  may  lead  to  profuse  haemorrhage.  Hard 
fibromata  are  met  with  in  the  form  of  epulis^  fibrous  polypus  of  thi 
nose,  keloid,  and  not  uncommonly  in  connection  with  the  sheaths 
of  nerves. 

Soft  Fibromata  develop  as  localized  overgrowths  of  the  sub- 
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ineous  fibro-cellular  tissue,  or  as  the  so-called  UoUnscmn 
Kbtamm  of  the  skin.  In  the  latter  case  maay  different  forms  of 
the  growth  are  met  with;  sometimes  a  development  of  small 
Dodules  occurs,  scattered  widely  over  the  surface,  usually  pinkish, 
and  with  the  skin  over  them  somewhat  corrugated ;  these  may  he 
associated  with  changes  in  the  underlying  nerves  (p.  j68).  It  also 
exists  in  the  form  of  pendulous  folds,  perhaps  involving  a  large 
area  of  the  trunk  ;  the  so-called  pachydennatocele  of  the  scalp  is 
of  this  nature. 


They 


WUBU.1  of  hyaline  cartilage,  which,  instead  of  being  uniform  in 
texture  and  devoid  of  vessels  as  at  the  articular  ends  of  bones, 
occurs  in  the  form  of  pellets  or  nodules  of  varying  size,  held 
logeibei'  by  vascular  connective  tissue,  which  may  even  penetrate 
*  10  the  sulistance  of  the  cartilage.  The  cells  are  also  less  regular 
shape  thaa   is   the   case  with  normal   cartilage,  and  are  not 

ranged  according  to  any  definite  plan. 

Choadromata  are  liable  to  become  calcified,  and  e\'en  ossified. 
When  large,  the  centra!  parts  may  undergo  a  mucoid  change, 
giving   rise   to  a  canity    wliicU,   if  sepsis  ip  admitted,  becomes 


Bjptot] 

^rVTani 


■64  A  MANUAL  OF  SURGERY 

exceedingly  foul.     They  are  not  uncommonly   accompanied   in 
their  growth  by  sarcomatous  and  other  elements. 

When  growing  from  the  long  bona,  chondromata  usually  start 
from  beneath  the  periosteum,  and  are  independent  of  the  epiphy- 
seal cartilage,  although  it  has  been  suggested  by  Virchow  that 
they  may  originate  from  a  nodule  of  cartilage  which  has  been  dis- 
placed from  its  usual  situation  during  an  attack  of  rickets.  They 
constitute  firm  tabulated  encapsuled  tumours,  and  give  rise  to  no 
pain,  except  when  they  encroach  on  neighbouring  nerves.  They 
often  attain  a  great  size.  The  growth  may  extend  secondarily 
into  the  medullary  canal,  and  thus  c<uise  expansion  of  the  bone ;  or 
it  may  erode  the  compact  tissue,  and  lead  to  spontaneous  fracture. 
Amputation  of  the  limb  will  probably  be  necessary,  unless  the 
case  comes  under  observation  in  the  early  stages,  when  the  tumour 
can  be  gouged  or  scraped  away. 

Chondromata  also  originate  from  the  smaller  hotus,  usually  from 
those  of  the  hand  {Fig.  32).  In  such  cases 
the  growth  commences  in  the  interior, 
close  to  the  epiphyseal  cartilage ;  several 
tumours  may  be  present  in  the  same  indi- 
vidual. The  bone  is  expanded  by  the 
growth,  and  the  parts  become  much  de- 
formed. Treatment  consists  in  incising 
the  capsule,  and  scooping  out  the  carti- 
laginous tissue,  a  proceeding  which  may 
result  in  defective  growth  and  subsequent 
deformity.  In  the  later  stages,  however, 
amputation  is  inevitable. 

Chondromata  are  also  found  ih  the  soft 
parts,  especially  affecting  the  parotid  and 
submaxillary  glands,  and  the  testes.  In 
the  parotid  gland  they  are  usually  asso- 
ciated with  mucous  and  fibrous  tissue,  a 
few  glandular  elements  being  also  embedded  in  the  mass.  They 
develop  from  the  capsule  of  the  gland,  or  immediately  beneath  it, 
and  are  usually  simple  in  nature,  though  occasionally  they  become 
sarcomatous.  Submaxillary  chondroma  is  frequently  an  almost 
unmixed  cartilaginous  tumour. 

Overgrowths  of  cartilage,  known  as  EcchosdrosBB,  occur  around 
the  articular  cartilages  in  connection  with  osteo-arthritis ;  they 
also  arise  from  the  cartilages  and  septum  of  the  nose,  and  from 
the  laryngeal  cartilages.  Some  of  the  loose  bodies  which  form  in 
joints  are  of  a  similar  nature. 

Osteonu. — Bony  tumours  are  of  two  chief  forms  :  the  cancellous 
and  the  ivory. 

Cancellonfl  Osteomato  are  usually  met  with  growing  near  the 
articular  end  of  a  bone,  being  derived  originally  from  some  iso- 
lated portion  of  the  epiphyseal  cartilage,  which  has  perh^is  been 
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caused  gre^l  deformiiy  of  the  ulna,  and,  indeed,  apart  fro 
might  have  supposed  ihal  it  had  originated  from  Ihai  boa 
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separated  from  its  original  coonection  after  an  attack  of  rickets. 
It  is  well  known  that  in  this  affection  irregular  outgrowths  from 
the  epiphyseal  cartilage  occur,  and  if  one  of  these  near  the  peri- 
phery of  the  bone  becomes  shut  off  from  its  epiphyseal  attachment, 
it  is  easy  to  understand  its  development  into  a  tumour,  which 
consists  of  cancellous  bone,  capped  by  a  layer  of  hyaline  cartilage, 
ft-om  which  it  grows  (Fig.  33).  It  is  pedunculated  or  sessile,  and 
may  attain  to  a  large  size,  leading  to  considerable  deformity 
(Plate  IV.).  It  necessarily  develops  in  young  people,  and  may 
be  congenital.  As  the  individual  grows,  the  basis  of  attachment 
may  become  separated  from  the  epiphysis  to  an  extent  corre- 
sponding to  the  amount  of  growth  which  has  taken  place  at  that 
spot,  or  it  may  still  remain  attached  to  the  epiphyseal  line.     As  a 
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It*  prorimity  to  the  epiphyseal  car- 
tiiagt  is  indicUed,  as  aiao  its  carti- 
lagipoos  covarine  and  the  buna 
which   occasioiiafiT   lies   over   its 


rule  its  growth  and  development  cease  at  maturity,  when  the 
cartilage  covering  it,  as  well  as  the  epiphyseal  cartilage,  ossifies. 
A  bursa  occasionally  forms  over  the  most  prominent  part  of  these 
tumours  as  a  result  of  friction  or  pressure,  giving  rise  to  the  con- 
dition known  as  Ezottosla  Bomta  ;  this  cavity  may  communicate 
with  the  joint  An  effusion  of  blood  or  serum  into  the  bursa  may 
be  the  fii^t  evidence  of  the  existence  of  such  a  growth.  Multiple 
exostoses  are  not  unfcequently  met  with,  and  are  then  often 
hereditary.  The  most  common  situation  for  such  a  tumour  is 
the  inner  condyle  of  the  femur,  close  to  the  adductor  tubercle, 
but  they  ftre  not  rare  on  the  inner  aspect  of  the  mandible.  The 
Sobtmciul  ExoctoslB  {Fig.  34)  develops  as  a  rounded,  cherry-like 
swelling  under  the  nail  of  the  great  toe.  It  is  very  painful,  and 
Gbould  be  treated  by  removing  the  nidi,  incising  the  tissues  over 
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it  down  to  the  bone,  and  dipping  it  away  willi  cutiinp  pliers. 

Fig.  35  represents  a  skiagram  of  an  exostosis  growing  from  the 

proximal  phalanx  of  the  thumb. 

Ivory  Uxostoses  develop  most  frequently  on  the  inner  or  outer 

aspect  of  the  cranial  bones,  especially  affecting  the  orbit,  external 

auditory    meatus,    antrum,  and    frontal    sinus   (Fig.   36).     They 

consist  of  masses  of  very  dense  compact  tissue,  covered  1^ 
periosteum,  from  which  they  grow.  They 
arc  usually  lobulated,  and  when  situated 
in  ihe  frontal  sinus,  or  growing  from  the 
under  surface  of  the  skull,  may  give  rise 
10  serious  symptoms  from  irritation  or 
■  ompression  of  the  brain  or  its  membranes. 
I II  a  few  cases  necrosis  has  resulted,  and 
ihoy  have  sloughed  out,  thus  bringing 
uliQul  a  spontaneous  cure- 
Occasionally  diffuse  overgrowth  of  the 
hones  of  the  skull  (HyperoatoseB)  are  met 
with,  affecting  either  the  caivarium  alone, 
being  then  probably  syphilitic  in  nature,  or 
tlie  facial  and  cranial  bones,  as  in  leontiasis 
ii-:sea.  New  formation  of  bone  sometimes 
occurs  in  the  substance  of  tendons  which 
are  exposed  to  irritation  or  excessive 
action,  e.g.,  the  tendon  of  the  adductor 
longus  in  riders,  producing  what  is  known 
'  the  rider's  bone,'  but  this  is  inflam- 
matory in  origin. 

The  Treatmflnt  of  osteomata  consists  in 
their  removal  where  possible.    This  may 
k^*"c™tilage"'"^'      ^^   tolerably  simple    in    the    case   of  the 
cancellous  osteomata  of  the  limbs,  but  is 

sometimes  a  most  formidable  proceeding  when  dealing  with  sessile 

compact  exostoses  of  the  caivarium. 

Hjoma. — Myomata  almost  always  consist  of  unslriptd  muscle 
fibres  (Leiomyoma  or  fibromroma},  forming  rounded  and  often  en- 
capsuled  tumours,  the  cells  of  which  are  long  and  fusiform,  and 
contain  a  rod-like  nucleus.  Bundles  of  these  cells  are  grouped 
together  into  fasciculi,  which  are  arranged  more  or  less  regularly. 
The  tumours  themselves  are  not  very  vascular,  but  vessels  of 
considerable  size  are  found  in  the  capsule.  It  is  often  difficult  to 
distinguish  these  tumours  microscopically  from  fibromata  on  the 
one  hand,  and  from  fibre- sarcomata  on  the  other.  From  the 
former  they  are  known  by  the  fact  that  individual  cells  can  be 
recOTnised,  and  bj^  the  absence  of  wavy  tendinous  fibrillse ;  from 
the  fatter  the  distinction  depends  on  the  facts  that  other  types  of 
tissue  may  occur  in  the  sarcoma,  and  that  the  growing  cage  il 
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usually  more  or  less  embryonic  in  character,  whilst  a  myoma 
is  of  the  same  structure  throughout.  Again,  in  a  myoma  the 
bloodvessels  have  distinct  and  definite  walls,  and  in  a  sarcoma 
they  are  simply  clefts  or  passages  in  the  tumour  substance. 

Myomata  are  met  with  in  the  uterus  and  prostate,  and  occasion- 
ally in  the  walls  of  the  alimentary  canal  and  in  the  ovarv. 
Secondary  changes  sometimes  occur,  e^.,  mucoid  softening,  as  m 
iibro-cystic   disease  of  the  uterus,  calcification,  ulceration  with 


1  Fbomtal  Sin  .    _.  _ _._ 

B  Cranial  Cavity.     (Bland  Sutton.) 
(From  specimen  ia  the  College  of  Surgeons'  Museum.) 

profuse  haemorrhage,  and  possibly  consequent  septic  inflammation, 
whilst  malignant  disease  may  supervene.  For  the  characters  of 
the  prostatic  myomata,  see  Chapter  XXXVII. 

Tumours  consisting  of  striped  muscle  fibres  (Bhabdomyonu) 
have  been  described,  but  are  exceedingly  rare. 

NenZDma. — Tme  Hsnrotna  is  seldom  met  with,  only  five  un- 
doubted cases  being  on  record.  It  is  formed  by  a  mass  of  newly- 
formed  ganglion  ceUs  and  nerve  fibres,  which  may  be  medultated 
or  not.  In  all  but  one  case  it  involved  the  sympathetic  system, 
and  occurred  in  children  or  young  people.  The  tumours  may 
attain  considerable  dimensions,  are  often  multiple,  and  may  be 
quite  soft,  like  a  lipoma,  or  firm.  They  are  insensitive  and  inno- 
cent, and  may  be  freely  removed. 

FalM  JhnromAte,  or  those  developing  in  connection  with  the 
sheaths  of  nerves,  are  more  common,  and  may  be  described  under 
three  headings : 

I.  Solitety Pamido-Vmiroma,  which  maybe  innocent  or  malig- 
nant, the  Conner  being  a  fibroma  or  myxoma,  the  latter  usually  a 


over  it  (Fig.  37), 
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It  may  project  from  one  side  of  the  nerve,  or   mora 
frequently  causes  the  nerve  fibres  to  be  separated  and  spread  out 
'     ■  '  more  freely  in  a  direction  at  right 

angles  to  the  axis  of  the  nerve 
than  along  its  course.  When  de- 
veloping from  a  small  nameless 
subcutaneous  twig,  it  is  termed  a 
painful  suhculaneons  nodule,  and  then 
gives  rise  to  intense  pain  of  a 
neuralgic  type,  especially  when 
compressed  or  irritated,  or  when 
exposed  to  cold.  A  false  neuroma 
growing  from  a  larger  mixed  nerve 
( trunk  tuuroma)  is  less  painful, 
because  there  are  relatively  fewer 
nerve  fibrills,  and  the  mass  is  less 
exposed.  A  growth  on  a  pure 
motor  nerve,  though  sensitive,  13 
not  associated  with  radiation  of 
pain.  It  is  uncommon  for  tumours 
of  this  nature  to  lead  to  complete 
paralysis  or  anaesthesia,  unless 
they  are  of  a  malignant  nature. 
They  occur  most  frequently  in 
healthy  adults,  and  in  women  a 
little  more  commonly  than  in  men. 

Treatment. — A  neuroma,  if  painful,  should  be  removed,  care 
being  taken,  if  possible,  not  to  interfere  with  the  continuity  of  the 
nerve  fibrilla;.  If  this  cannot  be  accomplished,  the  nerve  must  be 
divided,  and  the  ends  united  by  immediate  suture. 

2.  DiS^ue  or  Oeneralized  Nearo-flbromatoBiB  (Recklinghausen'i 
disease). — This  consists  of  a  diffuse  thickening  of  the  nerve  sheaths, 
causing  multiple  elliptic  or  spherical  tumours,  or  a  generalized 
enlargement.  The  growths  may  be  encapsuled  and  Umiled  or  not ; 
they  may  be  few  in  number,  or  hundreds  may  be  present,  and  they 
are  usually  whitish  and  firm  in  texture.  They  originale  from  the 
endoneurium  of  the  primary  nerve  bundles.  Any  part  of  the  peri- 
pheral nervous  system  may  be  affected,  including  the  sympathetics, 
but  it  is  most  common  in  connection  with  the  cranial  nerves  and 
the  large  plexuses  of  Ihe  trunk.  The  actual  symptoms  are  some- 
times very  slight,  but  the  tumours  may  be  sensitive  to  pressure, 
and  some  one  of  them,  more  exposed  than  the  others,  may  be  ex- 
quisitely tender.  Motor  phenomena  are  rare,  and  paralysis  is 
usually  due  to  involvement  of  the  nerve  roots  in  the  spinal  caoal, 
or  to  the  supervention  of  sarcoma,  which  is  a  not  uncommon  ter- 
mination. The  disease  may  start  at  any  time  diuing  life,  and 
although  progressing  slowly,  sooner  or  later  terminates  fatally. 
No  known  treatment  is  of  any  avail,  but  should  any  particular 
tumour  become  large  and  tender,  it  may  be  removed. 
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Id  connection  with  this  disease  one  frequently  finds  a  large 
development  of  fibrous  growths  of  the  skin,  similar  to  what  we 
have  already  described  as  molluscum  fibrosum.  On  careful 
microscopical  examination  of  specimens  stained  by  Weigert's 
method,  the  presence  of  nerve  fibrilbe  can  be  demonstrated  in 
these  growths,  showing  that  they  are  really  neuro-fibromatous  in 
origin.  So  excessive  does  this  overgrowth  occasionally  become 
that  a  form  of  elephantiasis  is  produced,  e.g.,  the  irregular  hyper- 
plasia of  the  scalp  tissues  known  as  &  pachydtrmttoceU. 

A  Flsxifonn  Neuroma  is  a  special  modification  of  this  process, 
occurring  congenitally  or  in  young  people,  and  usually  involving 
the  trigeminal  or  superficial  cervical  nerves  ;  it  may  be  associated 
with  the  former  condition.  The  overgrowth  is  of  a  softer,  more 
gelatinous  type  (myxo-fibromatous),  and  the  resulting  tumour 
consists  of  a  plexus  of  thickened,  tortuous,  vermiform  strands,  of 
soft  consistence,  held  tc^efher  by  loose  connective  tissue,  but 
easily  separable  into  their  constituent  elements,  which  are  of  a 
nodulated  character,  so  that  the  dissected  mass  looks  "  not  unlike 
grains  of  boiled  tapioca  on  a  string"  (Alexis  Thomson),  The 
plexiform  neuroma  is  almost  always  subcutaneous,  but  often  dips 
deeply  between  and  into  the  substance  of  muscles.  When  limited 
in  extent,  the  growth  may  be  dissected  out,  and  this  is  usually 
required  for  cosmetic  purposes.  The  final  prognosis  is  rather 
better  than  in  the  former  condition,  as  secondary  sarcomatous 
changes  are  rare. 

3,  The  bulb  formed  upon  the  proximal  end  of  a  nerve  after  its 
division  is  sometimes  described  as  a  neuroma  (TramnftUc  Nenroma). 
It  consists  of  a  mass  of  fibro- cicatricial  tissue  containing  spaces, 
coiled  up  within  which  are  numbers  of  newly-formed  axis  cylinders 
(p.  328).  They  are  almost  always  present  in  amputation  stumps, 
but  are  not  painful  unless  adherent  to  the  periosteum'  of  the 
neighbouring  bone,  or  to  the  cicatrix,  when  every  movement  of 
the  nearest  joint  causes  traction  upon  them,  and  induces  severe 
neuralgia. 

Andoiiia.— Several  distinct  varieties  of  tumour  consisting  of 
dilated  arteries  or  veins  exist,  but  the  term  angioma  is  applied 
only  to  those  in  which  a  new  formation  of  bloodvessels  occurs ; 
hence  aneurisms  and  varicose  veins  are  not  included  in  this 
catagory. 

Three  main  types  of  angioma  may  be  described :  (i)  The  simple 
nxvus ;  (2)  the  cavernous  neevus ;  and  (3)  the  plexiform  angioma. 
The  simple  Kibtu  is  exceedingly  common,  and  consists  of  a 
mass  of  dilated  capillaries,  bound  together  by  a  small  amount 
of  connective  tissue.  It  is  usually  congenital,  and  may  increase 
rapidly  in  size  during  the  first  few  months  of  life.  It  is  located 
in  tbe  skin,  or  may  also  involve  the  subcutaneous  tissues,  but  the 
tubular  form  of  the  constituent  vessels  always  remains.     It  may 
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be  of  a  bright  red  colour  or  of  a  dusky  tint.  For  a  fuller  account, 
see  Chapter  XI.  If  untreated,  simple  nasvi  may  persist  unchanged, 
or  may  disappear  ;  in  a  few  instances  they  increase  rapidly  in  size, 
either  early  or  late  in  life,  sometimes  giving  rise  to  a  considerable 
vascular  growth,  purplish  in  colour,  and  occasionally  becoming 
prominent  and  pendulous.  Such  a  tumour  is  soft  and  easily 
cotnpressible,  being  in  reality  a  cavernous  angioma;  it  may 
ulcerate,  and  profuse  haemorrhage  may  result.  Treaimint  condste 
in  electrolysis,  if  excision  is  impracticable. 

The  OaTemoiu  HnvnB  consists  of  dilated  spaces,  where  the 
tubular  form  of  the  constituent  vessels  is  lost,  the  arteries  usually 
opening  directly  into  thin-walled  cavities  lined  with  endothelium 
without  the  intervention  of  capillaries  {Fig.  38).  The  tumours 
are  thus  more  or  less  erectile  in  nature,  somewhat  resembling  the 
corpus  cavernosum.  They  are 
met  with  in  the  skin  and  sub- 
cutaneous tissues,  constituting 
difliise  or  circumscribed  tumours 
of  a  reddtsh-blue  colour,  which 
can  be  emptied  on  pressure,  but 
rapidly  refill  when  such  is  re- 
moved, and  in  which  pulsation  is 
occasionally  present.  A  slnoitar 
condition  arises  in  the  viscera, 
especially  the  liver,  and  then  is 
always  acquired,  and  it  is  not 
difficult  in  suitable  cases  to 
demonstrate  that  it  has  been 
formed  by  a  dilatation  of  the 
capillaries  between  the  lobules, 
the  liver  substance  meanwhile 
Fio,  38,-SECTioN  OF  Cavehnods  disappearing  by  a  process  of 
Angioma.  simple  atrophy.    Occasionally  a 

cavernous  angioma  undergoes  a 
process  of  spontaneous  cure  as  the  result  of  some  inflammatory 
affection  similar  in  nature  to  phlebitis,  a  non-vascular  fibro<ystic 
mass  remaining. 

Under  the  term  Flexifonn  Angioma  may  be  included  the  cirsoid 
aneurism,  or  aneurism  by  anastomosis,  the  former  term  being 
applied  by  some  authors  to  tumours  consisting  of  large  vessels, 
and  then  most  commonly  seen  about  the  scalp  and  face,  and  the 
latter  to  a  congeries  of  small  vessels.  The  treatment  is  always  a 
matter  of  considerable  difficulty  (see  Chapters  XVI II.  and  XXIV,). 
Odontoma. — Tumours  originating  from  some  abnormal  condi- 
tion of  the  teeth  or  teeth-germs  are  known  as  'odontomes.' 
Bland  Sutton,  in  his  work  on  tumours,*  has  described  seven 
different  \'arieties,  several  of  which  are,  however,  rarely  met  with 
•  BlandSullon,  ■Tumouraand  Cysts."     Cassell  and  Co. 
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in  man.  We  can  only  deal  here  with  the  more  important  of 
these,  and  must  refer  our  readers  to  Chapter  XXV.  and  to 
Sutton's  book  for  a  fuller  description,  (i)  ^ithelial  Odontome. 
In  this  condition,  formerly  known  as  '  nbro-cystic  disease  of 
the  jaw,'  the  mandible  is  most  comrhonly  affected.  A  tumour 
forms,  consisting  of  spaces  lined  by  epithelium,  which  are 
developed  as  irregular  outgrowths  from  the  enamel  organ. 
It  occurs  most  frequently  in  young  people,  and  may  give  rise 
lo  a  growth  of  enormous  size.  (2)  roUicular  Odontomes,  or,  as 
they  are  often  termed,  '  deutigerous  cysts,'  are  produced  by  the 
development  of  a  cavity  around  a  misptaced  or  ill-developed  tooth 
of  the  permanent  set,  which  often  lies  horizontally,  so  that  its 
eruption  is  impossible.  (3)  FibroiiB  Odontomes  are  the  result 
of  a  thickening  and  condensation  of  the  connective  tissue 
around  a  tooth  sac.  They  are  most  frequently  observed  in  the 
lower  animals,  but  are  also  said  to  occur  in  rickety  children. 
(4)  Kadicular  Odontome  is  the  term  applied  to  a  tumour  composed 
of  cement,  developing  at  the  root  of  a  tooth.  It  gives  rise  to 
severe  pain,  and  may  result  in  septic  inflammation  of  the 
surrounding  bone.  (5)  Oomposite  Odontomata  consist  of  a  con- 
glomeration of  the  various  forms  of  ti.'^sue  entering  into  the 
formation  of  a  tooth,  and  developing  in  the  neighbourhood  of 
the  jaw.  They  may  be  very  large,  and  probably  some  of  the  bony 
tunaouis  described  as  osteomata  of  the  antrum  are  of  this  nature. 

Lympltadenoma  ajid  LympbiuiKioma.  —  The  primary  tumours 
developing  in  lymphatic  glands  are  described  in  Chapter  XII,,  as 
also  the  conditions  arising  from  the  dilatation  of  lymphatics. 

II-  Tnmoots  derived  firom  Epiblastic  or  Hypoblastic  StmctureB. 

These  are  either  innocent  or  malignant  in  nature,  the  innocent 
tumours  being  the  papilloinata  and  adenomata,  and  the  malignant 
the  carcinomata. 

Papillomata  consist  in  an  outgrowth  of  the  papillffi  of  the  skin 
or  mucous  membrane,  which  may  be  simple  in  nature,  or  compo- 
site from  the  development  of  lateral  offshoots,  giving  rise  to  a 
cauliflower- like  mass;  they  may  be  sessile  or  pedunculated.  The 
connective  tissue  of  the  papilla,  with  its  vessels,  also  extends 
into  the  growth,  which  is  sometimes  exceedingly  vascular.  The 
epithelium  never  dips  down  into  the  subcutaneous  or  submucous 
tissue,  the  growth  being  only  centrifugal  in  development,  and  not 
centripetal,  as  in  the  case  of  the  epithelioma ta.  Not  unfrequently, 
however,  a  papilloma  which  has  become  irritated  may  take  on 
malignant  action.  Clinically,  a  papilloma  is  distinguished  from 
an  epithelioma  by  the  base  being  free  from  infiltration. 

Papillomata  of  the  skin  are  met  with  in  the  form  of  hard 
excrescences,   such    as   warts   or   coma ;    but   if  growing   from 


moist  parts,  as  from  the  prepuce,  they  may  be  soft  and  vascular. 
Occasionally  warts  may  grow  to  such  an  extent  as  to  constitute 
horn-like  projections  or  cauliflower- 1  ike  growths, 

Papillomata  of  the  mucous  membranes  are  usually  villous  in 
character,  constituting  long,  fimbriated  tufts,  covered  with  a  thin 
layer  of  epithelium,  and  containing  delicate  bloodvessels,  which 
readily  give  way,  and  may  lead  to  considerable  haemorrhage. 
They  are  most  commonly  observed  in  the  bladder,  but  occasion- 
ally in  the  pelvis  of  the  kidney,  and  on  the  intestinal  mucous 
membrane,  especially  in  the  rectum.  They  also  occur  on  the 
true  \'ocal  cords,  and  are  then  wart-like,  and  hard  in  consistency. 
Growths  of  a  very  similar  nature,  but  somewhat  more  solid  ia 
texture,  are  found  within  the  ducts  or  acini  of  glandular  viscera, 
such  as  the  breast.  Condylomata  and  mncons  tubercles,  develop- 
ing in  the  course  of  syphilis,  are  also  of  a  papillomatous  nature. 

Adenomata  consist  of  new  growths  arising  in  connection  with 
secreting  glands,  and  in  structure  simulating  somewhat  closely  the 
organs  from  which  they  rise.  They  differ  from  them,  however, 
in  that  they  are  incapable  of  producing  the  characteristic  secretion, 
that  they  are  devoid  of  ducts,  and  that  the  mimicry  is  incomplete, 
since  the  alveoli  are  less  perfectly  developed,  and  may  be  entirely 
occupied  by  several  layers  of  epithelial  cells.  The  epithelium, 
however,  does  not  pass  beyond  the  basement  membrane  into  the 
connective  tissue,  and  hence  they  also  are  distinguished  from  can- 
cerous tumours  by  the  new  formation  being  centrifugal,  and  not 
centripetal,  in  its  growth.  A  variable  amount  of  connective  tissue 
is  always  present,  and  may  be  normal  in  texture,  or  may  mani- 
fest various  modifications.  Adenomata  are  usually  encapsuted, 
being  merely  connected  with  the  original  gland  by  a  pedicle, 
through  which  the  vessels  enter.  When  growing  from  mucous 
membranes,  they  are  sometimes  pedunculated,  as  in  the  so-called 
polypus  recti.  The  alveoli  in  some  cases  become  distended  with 
effusion,  giving  rise  to  a  cystoadenoma  or  adenocele.  They  are 
absolutely  free  from  malignancy,  except  when,  as  occasitmally 
happens,  the  connective  tissue  undergoes  a  sarcomatous  change, 
whilst  sometimes  carcinoma  supervenes.  When  of  large  size, 
they  may  cause  trouble  by  compression  of  important  structures. 
Any  glandular  organ  may  become  affected  with  adenoma,  and 
several  varieties  will  be  described  hereafter  in  the  chapters  on  the 
breast,  thyroid  body,  prostate,  testis,  etc.  They  are  also  found  as 
congenital  tumours  in  connection  with  the  thyroid  body,  post-anal 
gut,  and  possibly  the  kidney.  The  growth  is  usually  slow,  but 
occasionally  becomes  rapid. 

Oarcinoma. — The  malignant  forms  of  epithelial  new  growth  are 
known  as  cancers  or  carcinomala,  of  which  the  following  varieties 
are  described,  viz.,  epithelioma,  rodent  ulcer,  columnar  carcinoma, 
and  glandular  or  acinous  cancer.     The  term  'coll<Md  cancer'  is 
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also  used  to  indicate  a  degenerative  change  occurriag  in  soma 
forms. 


The  essential  character  of  a  cancerous  growth  consists  in  an 
unhmited  multiplication  of  the  epithelial  elements  of  the  organ 
attacked.  In  some  cases  this  may  result  in  the  formation  of  a 
superficial  outgrowth  of  a  papillomatous  typ>e,  while  deep  pro- 
cesses or  columns  of  cells  advance  into  the  tissues  along  the 
lymphatic  channels,  and  even  burst  through  the  basement  mem- 
brane of  glandular  alveoli.  The  irritation  of  this  development 
leads  to  an  infiltration  of  the  surrounding  structures  with  round 
cells,  which  are  presumably  inflammatory  in  origin,  by  the  agency 
of  which  the  normal  tissues  are  disintegrated  and  removed,  and 
a  stroma  of  variable  density  develops  around  the  epithelial 
outgrowths.  Hence  all  cancerous  tumours  may  be  said  to  consist 
of  a  tibro- cellular  or  fibro- cicatricial  stroma  (Plate  V.,  Fig.  i), 
within  the  alveoli  of  which  are  collections  of  epithelial  cells, 
sometimes  arranged  in  a  methodical  manner,  but  more  often 
packed  irregularly  together,  and  with  no  intercellular  tissue 
between  them.  The  alveolar  spaces  are  in  reality  dilated 
lymphatics,  and  hence  it  is  easy  to  understand  that  carcinomata 
are  disseminated  along  these  vessels;  the  cancer  cells  are 
epithelial  in  origin,  and  of  very  variable  size  and  shape;  but  they 
always  retain  more  or  less  the  characters  of  the  epithelium  from 
which  they  are  originally  developed,  so  that,  e.g.,  a  squamous 
epithelioma  is  never  derived  from  a  part  covered  with  columnar 
epithelium,  or  vice  versa.  Bloodvessels  ramify  through  the  stroma, 
and  are  more  or  less  abundant  according  to  its  density.  The 
tumours  are  not  necessarily  tender  to  the  touch,  but  a  consider- 
able degree  of  pain,  usually  of  a  neuralgic  type,  is  often  com- 
plained of,  especially  in  the  harder  forms,  where  tissues  get 
dragged  upon  by  the  contracting  stroma. 

Siielogj. — Formerly  cancer  was  considered  to  be  of  comtita- 
tional  origin,  resulting  from  some  morbid  condition  of  the  blood, 
and  in  favour  of  this  view  the  immense  difficulty  of  eradicating  it 
was  educed,  as  also  its  hereditary  nature  in  many  cases.  It  is 
now,  however,  generally  admitted  to  be  primarily  local  in  origin, 
and  probably  the  result  of  the  inoculation  and  development  of 
some  specific  organism.  The  chief  arguments  in  favour  of  its 
local  origin  are  as  follows:  (i)  That  it  often  occurs  in  individuals 
who,  up  to  the  time  of  its  onset,  have  been  in  perfect  health; 
(2)  that  cachectic  symptoms  only  manifest  themselves  in  the  later 
stage.s  of  the  disease,  being  then  readily  explicable  by  excessive 
pain,  the  absorption  of  septic  discbarges,  loss  of  blood,  or  possibly 
the  toxic  effect  of  some  material  absorbed  from  the  growth; 
(i)  that  the  original  neoplasm  is  always  single,  multiple  tumours 
being  the  result  of  infection  from  the  primary  growth ;  (4)  that 
tooM  definite  focus  of  local  irritation  may  frequently  be  traced  as 
the  cause  of  the  tumour — e.g.,  the  irritation  of  the  lip  by  a  short 
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clay  pipe,  the  presence  of  ulceration  or  cicatrices  of  the  tongue, 
resulting  from  ragged  teeth,  syphilitic  affections,  etc.  It  is  also 
interesting  to  note  that  cancer  usually  involves  the  intestinal 
canal  in  situations  where  there  is  a  sudden  change  of  calibre, 
giving  rise  to  increased  friction  from  the  passage  of  the  contents — 
e.g.f  at  the  upper  and  lower  ends  of  the  oesophagus,  at  the  pylorus, 
the  ileo-caecal  valve,  either  end  of  the  sigmoid  flexure,  the  lower 
part  of  the  rectum,  and  the  anus.  (5)  Moreover,  if  an  early  and 
thorough  operation  is  undertaken,  the  growth  can  be  completely 
eradicated  from  the  system,  whilst  even  if  it  recurs,  it  usually 
attacks  the  cicatrix  or  the  neighbouring  glands,  indicating  that 
the  removal  has  been  incomplete. 

The  infectiye  nature  of  cancer  is  still  sub  judice.  Clinical  evidence 
exists  to  indicate  that  cancer  can  be  transmitted  from  one  person 
to  another,  but  it  is  somewhat  scanty  in  amount.  Thus,  cancer  of 
the  cervix  uteri  has  been  known  to  be  followed  by  epithelioma  of 
the  penis  in  the  husband.  Again,  it  has  been  shown  by  Shattock 
that  in  certain  houses  (called  by  him  *  cancer  houses  *)  one  set 
of  indwellers  after  another  has  been  attacked  by  this  disease. 
Experimental  research,  as  to  the  transmissibility  of  cancer  from  one 
individual  to  another,  is  necessarily  unobtainable,  although  it  has 
been  proved  that,  in  a  person  already  suffering  from  cancer,  a 
portion  of  the  growth  transplanted  to  a  distant  part  of  the  body 
will  grow,  and  lead  to  the  formation  of  a  similar  tumour  at  the  site 
of  inoculation.  Attempts  have  also  been  made  to  transmit  the 
disease  to  animals,  but  with  a  very  slight  degree  of  success,  even 
in  cases  where  the  point  of  inoculation  has  been  previously 
irritated.  Hence  the  view  that  cancer  is  due  to  infection  depends 
rather  on  the  analogy  of  the  disease  to  other  chronic  infective  dis- 
orders than  on  any  well -ascertained  facts.  The  relation  of  cancer 
to  Psorospermise  has  been  much  discussed  of  recent  years,  and  by 
some  authorities  the  disease  is  supposed  to  be  due  to  these 
organisms.  Their  opinions,  which  are  not  generally  accepted, 
are  based  on  the  following  facts :  (a)  That  m  the  majority  of 
cancerous  growths  certain  abnormal  bodies  resembling  the  coccidla 
of  psorosperms  have  been  demonstrated  within  the  epithelial 
cells ;  but  even  if  these  *  cancer  bodies '  are  of  this  nature,  it  has 
yet  to  be  proved  that  they  are  causative,  and  not  concurrent 
manifestations,  whilst  it  is  probable  that  they  are  merely  foci  of 
colloid  degeneration,  [h)  In  rabbits  suffering  from  undoubted 
psorospermosis,  outgrowths  somewhat  similar  in  nature  to  epithe- 
lioma have  been  detected  in  the  biliary  ducts  and  certain  viscera, 
and  these  growths  have  even  been  produced  by  artificial  inocula- 
tion with  the  organisms.  Mention  must  be  made  here  of  Dr. 
Lack's  interesting  experiment  in  which  he  caused  an  extensive 
intraperitoneal  development  of  cancer  in  a  rabbit  by  scattering 
broadcast  throughout  the  cavity  the  scrapings  of  an  ovary  which 
necessarily  contained  a  vast  number  of  living  epithelial  cells.    His 
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idea  is  that  cancer  is  merely  the  outcome  of  the  development  of 
epithelium  placed  In  unusually  bvourable  nutritive  conditions, 
t^.,  in  lymphatic  spaces. 

Epitli«Uoiiui  {syn. :  Sqtuunova  Epithelioma,  Epithelial  Cancer). — 
By  this  term  is  meant  a  cancerous  tumour  growing  from  skin  or 
from  those  portions  of  the  mucous  raembraoes  which  are  covered 
with  squamous  epithelium.  The  variety  formerly  known  as 
columnar  epithelioma  is  really  of  glandular  origin,  and  will  be 
described  separately. 

Epithelioma  is  usually  met  with  in  middle-aged  or  elderly 
individuals,  although  occasion- 
ally it  is  seen  in  young  adult 
life.  Any  portion  of  the  skin 
may  be  the  site  of  this  tumbur, 
as  also  the  mucous  membrane 
of  the  mouth,  pharynx  and  oeso- 
phagus, and  that  lining  the 
genito- urinary  tract.  It  com- 
monly results  from  some  long- 
continued  irritation,  as  in  the  lip 
or  tongue,  whilst  on  the  penis  it 
is  always  associated  with  a  long 
foreskin.  Old  scars,  especially  if 
they  become  ulcerated,  are  likely 
to  be  invaded,  and  the  disease 
may  supervene  on  intractable 
lupus. 

Clinically,  epithelioma  may  be 
looked  on  as  a  malignant  wart, 
which  not  only  grows  outwards 
from  the  surface,  but  also 
burrows  deeply  into  adjacent 
tissues ;  sooner  or  later  ulcera- 
tion follows.  Several  character- 
istic forms  are  described :  (a)  It 
may  occur  as  a  nodular  indurated 
mass,  with  hard  everted  edges 
and  central  ulceration,  giving 
rise  to  a  somewhat  crateriform 
ulcer  (Fig.  39).  (6)  The  destruc- 
tive process  may  extend  equally  with  the  new  formation,  leading 
to  the  appearance  of  a  depressed  sore,  with  sharply-cut  edges, 
closely  resembling  a  rodent  ulcer,  {c)  Occasionally  the  superficial 
outgrowth  is  excessive,  and  the  destructive  process  limited, 
giving  rise  to  a  projecting  cauliflower- like  mass,  which  is  soft  and 
easily  bleeds  {malignaut  papilloma),  {d)  A  chronic  epithelioma  is 
a,  in  which  the  fibrous  stroma  contracts  and  com- 


Fio.  39.— Tvpic*!.  Epitrbltomatous 
Ulcer,  showing  Heaped-up  Mar- 
gins and  DBBPCENtiiAL  Crateri- 
form Excavation.  (Collxcg  or 
SuRcBONs'  Museum.) 
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presses  the  columns  of  epithelial  ceils ;  the  surface  is  then 
indurated  and  wart-like,  with  but  little  ulceration,  whilst  the  base 
is  very  hard,  and  the  progress  of  the  case  much  less  rapid  than  in 
other  forms. 

The  disease,  as  a  rule,  early  infects  neighbouring  lymphatic 
glands,  which  become  the  seat  of  a  similar  growth,  and,  it  super- 
ficial, sooner  or  Jater  involve  the  skin  and  give  rise  to  charac- 
teristic ulceration.  As  the  disease  progresses,  more  distant 
groups  of  lymphatic  glands  are  attacked;  it  is  unusual  to  find 
this  form  of  cancer  disseminated  through  the  internal  viscera. 
The  glands  sometimes  become  cystic,  especially  in  the  neck,  and  on 
cutting  into  them  a  thin,  turbid  fluid  like  sero-pus  escapes,  mixed. 


.  ^o, — Sbction  of  Epitmeliok*.     (Zisclbr.) 
a.  EpideriniB ;  i.  corium ;  c,  subculaneoua  areolar  tissue ;  d,  sebaceous  glaniJ ; 
t,  hair  (ollide ;  /.  cancerous  ingrowths  from  Ihe  epidermis ;  g  deeply-iet 
cancerous  cell  groups ;  A,  proliferating  fibrous  tissue ;  i  (above)   cell  nes) 
or  epidermic  globe;  i  (below),  sweat  gland. 

j)erhaps,  with  masses  of  epithelial  debris;  from  time  to  time 
similar  material  is  discharged  torou(jh  the  resulting  sinuses. 
Ulceration  into  the  main  vessels  of  the  neck  may  also  follow, 
and  cause  death  from  ha-morrhage  ;  otherwise  the  fatal  event  is 
due  to  cachexia  and  exhaustion. 

Microscopically,  an  epithelioma  consists  of  club-shaped  columns 
of  epithelial  cells,  ramifying  in  the  subcutaneous  tissues,  and 
mterlacmg  freely  with  each  other,  so  as  to  produce  an  irregular 
network,  the  meshes  of  which  are  occupied  by  a  fibro^;eUuIar 
growth  (Fig.  40).    The  superficial  cells  in  epithelioma  are  usually 
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squamous  in  type,  but  in  the  deeper  pacts  prickle  cells  are  not 
(infrequently  obser\'ed,  whilst  the  processes  are  bounded  by  a 
tolerably  definite  layer  of  cuboidal  epithelium,  tending  to  become 
columnar.  Within  the  processes,  concentrically  arranged  collec- 
tions of  squamous  cells  round  one  or  more  enlarged  cells  are  often 
seen,  known  as  'epithelial  nests'  (Fig.  40,  i).  The  stroma  in  the 
neighbourhood  of  the  advancing  columns  is  always  infiltrated 
nitb  an  abundant  exudation  of  leucocytes. 

Eodent  Ulcer  is  generally  admitted  to  be  a  cancerous  tumour  of 
an  epitheliomatous  type,  commencing  probably  in  the  sebaceous 
glands.  It  is  usually 
met  with  in  elderly 
patients,  though 
occasionally  observed 
in  those  under  forty, 
and  is  seen  with 
special  frequency  on 
the  upper  two-thirds 
of  the  £ace,  the  skin 
below  the  inner  and 
outer  canthi  being 
the  chief  seats  of 
election.  It  com- 
mences as  a  papule 
or  flat-topped  nodule 
in  the  skin,  sur- 
rounded, perhaps,  by 
an  area  of  hyperemia. 
The  infiltration  ex- 
tends gradually  in  all 
directions,  but  the 
ulceration  usually 
keeps  pace  with  the 
new  growth.  The 
ulcer  has  a  smooth 
but  somewhat  de- 
pressed    surface,     is 

perhaps  covered  with  p,o.  ^i.—RorEni  Ulcer.     (From  a 

granulations,    and  Photograph.) 

bounded     by     a 

slightly-raised,  indurated,  roUed-over  edge  (Fig.  41).  In  the 
later  stages  one  can  often  detect  evidences  of  the  new  forma- 
tion beneath  the  skin  beyond  the  edge.  If  kept  aseptic,  there  is 
but  little  discharge,  and  imperfect  attempts  at  cicatrization  are 
often  observed,  the  scar,  however,  readily  breaking  down;  but 
when  septic,  the  surface  is  covered  with  sloughs,  and  an  abundant 
offensive  discbarge  escapes.     The  condition  is  painless;  neigh. 
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bouring  lymphatics  are  not  enlarged,  and  the  general  health  does 
not  suffer,  except  in  the  later  stages.  The  progress  of  the  case  is 
slow,  but  continuous,  and  although  it  spreads  superficially  rather 
than  deeply,  sooner  or  later  underlying  structures  become  in- 
volved, and  nothing  hinders  the  destructive  process,  even  the 
bones  of  the  skull  being  eroded,  and  the  dura  mater  exposed. 

Microscopically,  the  growth  is  veiy  similar  to  an  epithelioma, 
consisting  of  interlacing  columns  of  epithelial  cells,  interspersed 
with  fibro-cellular  tissue.  The  chief  differences  consist  in  the 
facts — (i.)  that  the  constituent  cells,  although  epithelial,  are  not 
epidermic  in  character,  being  smaller,  more  globular,  never  of  the 
*  prickle-cell  *  type,  and  rarely  showing  signs  of  keratinization ; 
hence,  *  cell  nests '  are  uncommon,  although  they  are  sometimes 
observed,  (ii.)  The  deep  processes  are  not  so  distinctly  columnar 
or  club-shaped,  spreading  laterally  beneath  the  unaffected  skin 
rather  than  deeply ;  their  outline  is  also  more  clearly  defined,  and 
frequently  angular  on  section,  (iii.)  There  is  less  cell  infiltration 
around  the  new  formation. 

The  Treatment  of  rodent  ulcer  consists  in  free  excision  when 
practicable,  a  margin  of  at  least  half  an  inch  being  allowed  all 
round,  and  the  defect  made  good  by  skin-grafting  or  by  some 
plastic  operation.  Where  such  cannot  be  undertaken,  the  ulcer 
may  be  thoroughly  scraped,  and  the  surface  treated  with  nitric 
acid,  chloride  of  zinc  paste,  or  some  other  caustic,  the  wound 
being  allowed  to  heal  by  granulation.  The  X  rays  have  also 
proved  beneficial  in  these  cases,  the  patient  being  submitted  to 
their  influence  for  about  ten  minutes  daily.  The  surrounding 
p.'irts  are  protected  by  plates  of  soft  metal  foil  carefully  fitted  to 
I  hem,  and  with  a  suitable  hole  in  the  centre  exposing  the  sore. 
Sometimes  a  good  deal  of  irritation  results,  but  frequently  the 
ulcer  nipidly  cleans  up, and  commences  to  heal. 

Columnar  Carcinoma.  —  This  affection,  which  was  formerly 
termed  *  columnar  epithelioma,*  is  in  the  majority  of  cases  a  true 
glandular  cancer.  It  is  met  with  most  frequently  in  the  alimentary 
canal,  arising  from  any  portion  of  it  in  which  columnar  epithelium 
occurs,  and  usually  originating  as  an  overgrowth  of  LieberkQhn's 
follicles  (V\^,  42).  These  form  a  projecting  growth  from  the 
surface;  in  the  same  way  as  a  papilloma  springs  from  the  skin,  but 
also  j)cnetrate  deeply  into  the  submucous  and  muscular  coats. 
The.  deep  processes  retain  an  imperfect  alveolar  arrangement,  and 
lu'twetn  I  hem  is  found  a  certain  amount  of  fibro-cellular  stroma, 
upon  the  cluuac  ter  of  which  the  hardness  of  the  tumour  depends. 
In  the  linner  types  the  stroma  is  abundant,  and  fibro-cicatricial 
in  (jiiality,  the  j:(ro\vtli  of  the  tumour  being  slow  ;  in  the  softer  and 
more  rapidly-growing  forms  the  stroma  is  less  abundant,  and  more 
of  a  simple  fibro-cellular  nature.  On  section  of  a  limited  portion 
of  the  j^Towth,  it  wcnild  often  be  impossible  to  distinguish  it  from 
a  simple  adenoma  of  Lieberkiihn's  follicles;  but  if  a  large  section. 
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iocludiog  the  whole  thickness  of  the  mtestinal  wail,  is  exaraiDcd, 
(be  extension  of  the  glandular  tissue  into  and  between  the  mus- 
cular htsciculi  at  once  indicates  the  malignant  nature  of  the  case. 
UIceratifHi  usually  occurs,  giving  rise  to  a  typical  sore,  bounded 
in  the  more  chronic  forms  by  indurated  and  everted  edges.  Neigh- 
bouring lymphatics  are  implicated,  as  in  the  case  of  all  cancers, 
whilst  later  on  the  disease  spreads  to  the  viscera,  and  may  be 


Fig.  43. — SacnoM  nutoEiau  Advancing  Margin  or  Coldhhar  Cancer  op 
Stohach.     X  35     {Zibglbr.) 

a,  Uactna;  b,  sutmiacoia;  e,  mmcnlaria :  d.texota;  t,  neoplasm  which,  starting 
from  the  macosa.  has  Invaded  the  other  layeis.  Small-celted  infiltration 
bu  Kcomponied  here  and  there  the  formation  of  the  neoplastic  tnbules. 

generally  disseminated.  A  similar  type  of  growth  occurs  in  the 
cervical  portion  of  the  uterus,  and  occasionally  in  the  ducts  of 
glands  such  as  the  liver  and  breast.  It  is  also  met  with  in  the 
superior  maxilla,  originating  in  the  tubular  glands  of  the  mucous 
membrane  lining  the  antrum. 

OlaadnUr or  Acinoiu  Ouicar. — Glandular  cancer  maybe  looked 
on  as  a  maJigHont  form  of  aisnoma,  bearing  the  same  relation  to  the 
Utter  as  does  an  epithelioma  to  a  benign  papilloma.  The  epi- 
thelium of  the  glandular  acini,  from  which  it  originates,  is  not 
retained  by  the  basement  membrane,  but  travels  beyond  it  along 
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the  lymphatics  into  surrounding  parts,  which  are  transformed 
by  a  process  already  described  into  the  tumour  substance.  The 
amount  of  stroma  varies  considerably,  and  according  to  whether 
it  is  abundant  or  small  in  quantity,  the  tumour  is  hard  or  soft  in 
consistence,  and  slow  or  rapid  in  growth.  To  the  former  type 
the  term  Scirrhns  is  applied ;  to  the  latter,  Encephaloid. 

Scirrhus  is  met  with  most  frequently  in  the  breast,  but  also 
occurs  in  the  prostate,  pancreas,  and  pyloric  end  of  the  stomach. 
The  clinical  features  of  the  disease  as  seen  in  the  breast  are 
described  in  Chapter  XXXI.  On  naked-eye  examination  a 
scirrhous  tumour  appears  as  a  hard  nodular  mass,  the  limits  of 
which  are  imperfectly  defined.  When  cut  across,  it  creaks  under 
the  knife,  and  presents  a  yellowish-white  surface,  which  rapidly 
becomes  concave  owing  to  the  contraction  of  the  fibrous  stroma. 
It  has  often  been  compared  to  the  section  of  an  unripe  pear  or 
turnip,  both  on  account  of  the  grating  sensation  imparted  to  the 
knife,  and  from  its  appearance.  On  scraping  the  cut  surface  with 
the  blade  of  a  knife,  a  typical  cancer  juice  is  obtained,  consisting 
of  epithelial  cells  and  debris. 

On  microscopical  examination,  the  tumour  is  found  to  consist 
of  an  abundant  and  well-marked  stroma,  the  acini  of  which  are 
filled  with  epithelial  cells  (Plate  V.,  Fig.  i).  In  the  centre  fatty 
degeneration  is  often  present,  small  cysts  being  occasionally 
produced  in  this  way.  At  the  periphery  the  growth  may  be  seen 
extending  in  all  directions  along  the  lymphatics,  whilst  a  round- 
celled  infiltration  of  the  surrounding  tissues  is  also  evident. 

Where  the  stroma  is  very  excessive,  the  cell  elements,  and, 
indeed,  the  whole  tumour,  may  undergo  atrophy,  owing  to  the 
compression  of  the  nutrient  vessels,  constituting  the  variety 
known  as  atrophic  scirrhus, 

Encephaloia,  Medullary,  or  Acute  Cancer,  is  the  term  given  to 
a  growth  of  a  similar  nature,  in  which  the  stroma  is  much  less 
abundant  than  the  cell  elements.  It  constitutes  a  soft,  rapidly 
growing  tumour  abundantly  supplied  with  bloodvessels,  and  very 
early  aiTecting  neighbouring  lymphatic  glands.  The  skin  over 
such  a  tumour  is  stretched,  and  dilated  blue  veins  can  be  seen 
through  it.  Ulceration  occurs  early,  and  from  this  surface  a  foul, 
bleeding,  fungating  mass  sprouts  up,  formerly  known  as  a  '  fungus 
hannatodes.'  Encephaloid  cancer  is  met  with  in  the  breast,  testis, 
kidney,  and  a  few  other  glandular  organs. 

On  section  it  is  found  to  be  composed  of  a  soft  whitish  mass, 
somewhat  resembling  brain  substance.  It  is  usually  very  vascular, 
perhaps  pulsating,  and  haemorrhagic  extravasation  into  its  tissues 
is  not  uncommon.  An  abundant  juice  is  obtained  on  scraping. 
Under  the  microscope  large  groups  of  spheroidal  epithelial  cells 
are  seen,  held  together  by  a  scanty  stroma. 

Colloid  Cancer  results   from  a  degeneration   of  the  epithelial 
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cells  of  a  glandular  or  columimr  cancer.  Its  most  frequent  site  is 
within  the  abdominal  cavity,  in  connection  with  cancers  arising 
from  the  stomach,  intestine,  or  omentum. 

To  the  naked  eye  colloid  cancer  presents  an  alveolar  structure, 
the  spaces  being  filled  with  translucent  gelatinous  material  of 
varying  density.  Microscopically,  the  epithelial  cells  are  rarely 
distinguishable,  being  replaced  by  a  structureless  colloid  sub- 
stance. Towards  the  growing  margin,  however,  the  cells  may  be 
seen  in  process  of  degeneration,  globules  of  the  material  forming 
ft-ithin  them  and  pressinj^-  the  nucleus  to  one  side. 

The  Treatment  of  Cancer  consists  in  the  removal  of  the  tumour 
by  operation,  together  with  a  wide  margin  of  healthy  tissue  around 
it,  or,  in  some  cases,  of  the  whole  organ  affected,  as  well  as  the 
lymphatic  area  concerned,  and,  if  practicable,  in  one  mass,  so  as 
not  to  cut  across  the  lymphatic  vessels  passing  from  the  growth 
to  the  glands.  If  such  is  conducted  in  a  thorough  manner  and  at 
a  sufficiently  early  date,  a  good  result  may  be  anticipated;  but, 
owing  to  the  tendency  of  all  cancers  to  spread  along  lymphatics, 
its  eradication  is  usually  a  matter  of  the  greatest  difficulty. 
Recurrence  is  therefore  very  liable  to  ensue. 

In  cases  where  removal  of  the  disease  by  the  knife  is  im- 
practicable, owing  to  its  extent,  it  may  sometimes  be  possible  to 
remove  a  portion  of  the  disease,  the  remainder  being  dealt  with  by 
caustics.  Of  these  the  most  satisfactory  is  chloride  of  zinc,  which 
is  usually  applied  as  a  paste,  a  Httle  opium  being  added  to  allay 
pain.  In  other  instances  it  has  been  proposed  to  starve  the 
growth  by  tying  the  chief  nutrient  artery,  and  to  diminish  pain 
by  division  of  sensory  nerves;  such  can,  however,  only  give  the 
most  temporary  relief. 

Of  recent  years  other  methods  have  been  suggested  for  the 
treatment  of  inoperable  malignant  disease — e.g.,  the  interstitial 
injection  of  pyoktanin  or  methyl  violet,  or  of  various  bacterial 
products,  such  as  Coley's  fluid  {p.  i6o).  The  evidence  at  Jsresent 
forthcoming  suggests  that  the  practical  value  of  these  proceedings 
is  very  small  in  the  case  of  the  cancers.  Siiperficial  cancers,  such 
as  epithelioma  labii,  can  be  cured  by  exposure  to  the  X-rays,  but 
It  is  doubtful  whether  deeply-seated  foci  can  be  influenced  in 
this  way. 

In  hopeless  cases,  all  that  can  be  done  is  to  keep  any  ulcerated 
surface  free  from  irritation,  and  if  possible  aseptic,  whilst  the 
general  health  is  maintained  by  suitable  diet  and  drugs,  and 
excessive  pain  is  kept  iu  check  by  the  administration  of  opium  or 
morphia- 
Cysts. 

By  a  cyst  is  usually  meant  a  more  or  less  rounded  cavity,  with 
a  distinct  litiiDg  membrane,  distended  with  some  fluid  or  semi- 


^"^^^^itiS 


i8j  a  manual  of  surgery 

solid  materUil.  The  term  is  used  very  loosely,  bung  applied  to  a 
variety  of  manifestations  which  it  is  difficult  to  clas^fy,  owing  to 
the  fact  that  conditions  which  are  pathologically  similar  in  ongin 
are  sometimes  termed  cysts  in  one  part  of  the  body,  and  not  so  in 
another.  For  practical  purposes,  however,  they  may  be  grouped 
as  follows : 

I.  Cysts    of    embryonic  origin,    or   arising  in   connection   with 
embryonic  remains. 

II.  Cysts  arising  from  the  distension  of  pre-existing  spaces  (dis- 
tension cysts). 

III.  Cysts  of  new  fbrmation. 

IV.  Cysts  of  degeneration. 

I.  OystB  of  Embryonic  Origin,  or  arising  lu  enmoction  with 
Embtyonic  Bemalns. 

I.  The  most  important  cysts  to  be  considered  under  this  head- 
ing are  those  known  as  Dermoids.  These  are  characterized  by  the 
existence  in  abnormal  situations  of  cavities  lined  with  epithelium, 
from  which  may  be  developed  any  form  of  cutaneous  appendage 
— e.g.,  hairs,  nails,  teeth,  etc 
— whilst  the  space  is  usually 
occupied  by  sebaceous  or 
mucous  contents.  The  struc- 
ture of  the  lining  wall  b 
very  similar  in  nature  to 
skin  or  mucous  membrane, 
consisting  of  stratified  epi- 
thelium, from  which  a  con- 
siderable growth  of  sebaceous 
glands  and  hair  folhcles  often 
takes  place. 

Several  varieties  of  dermoids 
are  described : 

(a)  Seanestxation  SmiuAli 
are  cysts  arising  from  the 
incomplete  disappearance  of 
surface  epithelium  in  situa- 
tions where,  during  embryonic 
life,  fleshy  <;egments  coalesce. 
.  Thus,  in  almost  any  part  of 
the  middle  line  of  the  body 
such  tumours  may  develop, 
owing  to  the  fact  that  there  is 
I  union  of  two  lateral  segments.  Similarly,  they  are  ncrt 
imon  about  the  face  and  neck,  occurring  along  the  lines 
of  the  facial  and  branchial  clefts.  Perhaps  the  most  common 
position    for    them    in  this  region    is    the   upper  portion  of  the 
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orbito-nasal  cleft,  behind  and  to  the  outer  side  of  the  eye 
Fig.  43).  It  is  not  unusual  to  find  the  skull  defective  beneath 
them,  and  a  pedicle  extending  from  the  deep  side,  connecting 
them  with  the  dura  mater.  Sequestration  dermoids  appear 
as  rounded,  definitely  limited  tumours,  over  which  the  skin 
glides  freely,  but  are  usually  somewhat  adherent  to  the  deeper 
parts.  They  are  firm  and  elastic  to  the  touch,  and  filled 
with  sebaceous  material,  containing  fatty  debris,  flattened 
epithelial  cells,  perhaps  hairs,  and  occasionally  teeth.  This 
form  of  dermoid  may  be  removed  without  difficulty,  but  in 
those  occurring  about  the  scalp,  with  the  bone  hollowed  out 
beneath  them,  it  is  perhaps  advisable  to  delay  operation  till  adult 
life,  unless  the  tumours  are  rapidly  increasing  in  size.  The  reason 
for  this  is  that  the  bone  gradually  grows  up  around  the  pedicle, 
and  thus  closes  the  communication  with  the  cranial  cavity.  In 
some  cases  it  may  be  difficult  to  remove  the  whole  of  the  lining 
membrane  by  dissection,  and  under  these  circumstances  the 
portion  left  behind  should  be  destroyed  with  cautery  or  caustics : 
otherwise,  recurrence  is  almost  certain  to  follow. 

(b)  Dermoids  may  also  arise  in  connection  with  embryonic 
canals  and  passages,  and  have  tben  been  called  Tnbnlo-Dennoids. 
These  are  chiefly  met  with  in  connection  with  the  thyro-glossal 
duct  (Chapter  XXIX.)  and  the  post-anal  gut  (Chapter  XXII.). 

{c)  Oruiui  DeimoidB  are  usually  unilocular,  and  of  large  size. 
Tbey  are  lined  with  skin,  from  which  an  abundant  development 
of  cutaneous  appendages  is  sometimes  observed.  Thus,  the 
cavity  may  be  more  or  less  filled  with  hair,  whilst  large  masses 
of  teeth  set  in  bony  alveoli  are  also  seen  in  this  situation,  and  even 
nipples  and  mamma:. 

2.  Cyste  occasionally  arise  in  connection  with  the  formation  of  the 
iuik  ;  such  have  been  already  alluded  to  under  the  terms  follicular 
and  epithelial  odontomes  (p.171).  the  former  being  also  known  as 
dentigerous  cysts,  the  latter  as  fibro-cystic  disease  of  the  jaw. 

3.  Various  cysts  develop  in  connection  with  the  remains  of 
thf  Wol£iaH  body,  as  also  from  Us  tubules  and  duct.  It  must  be 
remembered  that  this  body  arises  in  the  posterior  abdominal  wall 
□ear  to  the  origin  of  the  kidney  and  testis,  and  that  part  of  it 
enters  into  the  formation  of  the  latter ;  hence  one  is  not  surprised 
to  find  that  its  remains  are  closely  associated  with  that  organ  in 
the  scrotum. 

In  the  male  (Fig.  44)  the  Wolffian  body  atrophies  almost  com- 
pletely, being  represented  by  a  few  blind  tubides,  situated  close 
to  the  epididymis,  and  known  as  the  paradidymis,  or  organ  of 
Girald£s,  Fibro-cystic  disease  of  the  testis  (adenoma  testis)  is 
said  to  arise  from  this  structure.  The  majority  of  the  ducts  of 
the  Wolffian  body  form  the  vasa  efferentia  testis;  a  few  of  the 
upper  ones,  however,  contract  no  attachment  to  the  gland,  and 
their  free  ends  (knowD  as  Kobelt's  tubes)  may  become  dilated, 
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and  form  small  cysts,  situated  close  to  the  hydatid  of  Morgagni, 
which  structure  represents  the  remains  of  the  Milllerian  body  and 
duct.  It  is  possible  that  an  encysted  hydrocele  of  the  epididymis 
sometimes  arises  from  one  of  these  unobliterated  tubules.  The 
main  duct  of  the  Wolffian  body  forms  the  lower  portions  of  the 
epididymis  and  vas  deferens. 

In  the  femaJe  (Fig.  45)  the  remains  of  the  Wolffian  body  are 
sometimes  met  with  as  a  series  of  closed  tubes  in  the  neighbour- 
hood of  the  ovary  (paroophoron).  Cysts  may  arise  in  connection 
with  this  structure,  and  are  chiefly  characterized  liy  their  inner 
walls  being  the  seat  of  proliferating  papillomata.  The  Wolffian 
tubules  can  almost  always  be  recognised  in  the  broad  ligament. 
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constituting  the  parovarium,  or  organ  of  RosenmQller.  ParoTuua 
Oyats  formed  from  the  distension  of  this  structure  are  usually 
unilocular,  and  filled  with  a  clear  limpid  serous  fluid :  they  have 
no  definite  pedicle,  and  strip  up  the  layers  of  the  broad  ligament. 
Some  of  the  terminal  tubes  may  be  converted  into  small  cysts 
which  project  from  the  fimbriated  ends  of  the  Fallopian  tube,  and 
are  known  as  cysts  of  Kobelt's  tubes.  The  main  Wolffian  duct 
generally  atrophies,  but  occasionally  nms  down  between  the  layers 
of  the  broad  ligament  close  to  the  uterus,  to  open  in  the  \-agina 
near  the  urethra!  orifice,  being  then  known  as  Gartner's  duct. 
Cysts  may  occasionally  arise  in  connection  with  this  structure, 
projecting  into  the  lateral  fornix  of  the  vagina. 

4.  The  processus    vaginalis,   or   funicular    process,  is   the   term 
Applied  Co  the  protrusion  of  peritoneum  which  precedes  the  testis 


TUMOURS  AND  CYSTS 


««S 


toibrm  the  tuDica  vaginalis,  and  which  in  the  female  accompanies 
the  round  ligament  {canal  of  Nuck).  Normally  it  becomes 
obliterated,  but  sometimes  portions  of  it  remain  patent,  and  are 
distended  with  a  clear  straw-coloured  serous  fluid,  constituting 
in  the  male  an  encysted  hydrecelt  of  the  cord,  and  in  the  female  a 
hydrocele  of  the  round  ligament. 

II.  OyBta  dna  to  the  DiBtension  of  Pn-sxistinf  Spaces. 

(a)  Exud&tion  OyBte  arise  from  the  distension  of  cavities  which 
are  unprovided  with  excretory  ducts,  and  are  frequently  of  an 
inflammatory  nature.  Such  spaces  may  be  lined  with  epithehum 
or   endothelium.      As    illustrations    of    epithelial   cysts   may   be 


Fig.  43— Diagram  i 
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mentioned  those  which  arise  in  connection  with  the  thyroid  body, 
as  a]so  conditions  due  to  the  distension  of  the  central  caiud  of 
the  nervous  system  (syringo- myelocele),  and  those  forms  of 
ovarian  cysts  which  arise  from  distension  of  Graafian  follicles. 

£xudation  cysts  lined  by  a  serous  or  endothelial  wall  are  much 
more  numerous.  Enlargements  of  bursEs,  hydroceles  of  the 
tunica  vaginalis,  funicular  process,  or  canal  of  Nuck,  and  some 
forms  of  ganglia,  are  of  this  nature.  Diverticula  or  hernial  pro- 
trusions of  the  synovial  membrane  of  joints  also  occur,  and  are 
kDonn  as  Baker's  cysts. 

A  Serons  0]nt  is  supposed  to  arise  from  the  distension  of  lymph 
spaces,  giving  rise  to  uni-  or  multi-locular  cavities,  lined  with 
endothelium,  and  containing  a  limpid  straw-coloured  fluid.     They 
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are  seen  most  commonly  in  the  neck,  axilla,  or  breast,  and  in  the 
latter  structure  may  be  surrounded  by  a  dense,  sclerosed,  fibrous 
tissue.  It  is  usually  possible  to  dissect  them  out,  but  occasionally 
one  has  to  rely  on  draining  them  or  on  stuffing  them,  so  as  to 
insure  healing  by  granulation. 

Adventitious  bursae  are  formed  in  a  precisely  similar  manner. 

(b)  When  a  collection  of  blood  forms  in  a  pre-existing  cavity,  a 
so-called  Oyst  of  Extravasation  is  produced.  Such  is  met  with  in 
the  pelvis  or  tunica  vaginalis  (haematocele),  and  also  occasionally 
on  the  surface  of  the  brain,  constituting  what  is  known  as  an 
arachnoid  cyst. 

(c)  Retention  Cysts  always  arise  from  obstruction  to  the  escape 
of  some  natural  secretion  from  a  gland  duct  or  tubule.  The 
cavity  thus  formed  is  hned  with  epithelium,  whilst,  owing  to  the 
irritation  produced  by  the  tension,  a  fibro-cicatricial  wall  of 
variable  thickness  is  developed  outside.  There  is  often  a  con- 
siderable formation  of  intracystic  growths,  especially  in  the 
breast,  whilst  the  contents  generally  consist  of  the  inspissated 
secretion,  perhaps  mixed  with  blood. 

Retention  cysts  may  develop  in  connection  with  any  glandular 
tissue.  The  majority  are  described  under  the  appropriate  headings, 
viz.,  Mammary  cysts.  Renal  cysts,  Pancreatic  cyst,  etc. 

III.  Oysts  of  New  Formation  are  such  as  occur  apart  from 
any  embryonic  condition  or  pre-existing  cavity.  The  following 
varieties  may  be  described  : 

(a)  An  Implantation  Cyst  is  one  which  arises  from  the  accidental 
intrusion  into  the  subcutaneous  or  submucous  tissues  of  epithelial 
cells  which  retain  their  vitality,  and  are  enabled  to  develop  a  cyst 
very  similar  in  nature  to  a  dermoid ;  in  fact,  it  may  be  looked 
on  as  an  Acquired  or  Traumatic  Dermoid.  Such  an  occurrence  is 
usually  brought  about  as  the  result  of  an  injury,  especially  from 
punctured  wounds ;  thus,  cysts  of  this  nature  have  been  met 
with  in  the  fingers  or  palm  of  the  hand  as  a  consequence  of  the 
penetration  of  some  sharp  instrument,  whilst  they  are  also  occa- 
sionally seen  in  the  anterior  chamber  of  the  eye,  following  an 
iridectomy.  They  are,  moreover,  observed  in  the  axillae  of  cattle, 
as  a  result  of  goading  them  with  a  sharp  implement.  The  clinical 
signs  and  treatment  are  similar  to  those  of  a  dermoid  cyst. 

(b)  Cysts  sometimes  form  around  foreign  bodies,  which  thus 
become  encapsuled.  They  are  lined  by  granulation  tissue  or 
endothelium,  surrounded  by  a  variable  amount  of  fibro-cicatricial 
tissue. 

(r)  Blood  Cysts  are  sometimes  of  doubtful  origin.  Some  of  them 
certainly  arise  from  extravasation  of  blood,  and  in  such  cases 
coagulated  blood,  or  a  thin  serous  fluid,  is  found  within,  the  cavity 
being  perhaps  lined  with  laminated  fibrin.  In  many  cases  a  so- 
called  blood  cyst  is  really  a  soft  sarcoma,  into  which  haemorrhage 


has  oGcurred ;  but  in  addilioa  to  these,  a  few  instances  are  on 
tecoTd  in  which  a  thin-walled  cai'ity  existed,  occupied  by  blood, 
ueI  readily  refilling  after  it  had  been  tapped.  Such  conditions 
have  been  most  frequently  observed  in  the  neck  (see  Chapter 
XXIX.). 

(d)  Panntlc  Oysta  are  produced  by  the  Irritation  caused  by  the 
groMh  within  the  tissues  of  certain  living  organisms.  Thus,  in 
the  disease  knov-Ti  as  trichinosis,  derived  from  eating  unsound 
pork,  the  Trichina  spiralis,  a  small  round  worm, 
develops  in  large  numbers  in  the  voluntary 
muscles,  and  becomes  surrounded  by  a  capsule 
which  is  subsetjuently  calcified. 

The  most  important  of  these  parasitic  cysts 
i;^  that  caused  by  the  development  within  the 
body  of  Ibe  scolex  stage  of  the  Taniti  tchino- 
ax(us,  gi%'ing  rise  lo  what  are  known  as  Hydatdd 
Cyst*.  This  disease  is  much  more  common  in 
Australia  than  in  this  country.  The  Tania 
aktmxoe^ui  (Fig.  46)  is  a  minute  tapeworm,  less 
than  half  an  inch  in  length,  which  inhabits  the 
intestinal  canal  of  dogs ;  it  consists  of  four 
segments,  the  posterior  one  being  larger  than 
the  test  of  the  body,  and  containing  the  genital 
organs.  When  mature,  this  last  segment  be- 
comes filled  with  ova.  which  are  discharged. 
aod  these  lind  their  way  into  the  human 
stomach  by  the  media  of  water  or  uncooked 
vegetables,  such  as  watercress,  which  have  been 
contaminated  with  the  dog's  excreta.  The  pro- 
cess of  digestion  sets  the  embryo  free,  and  by 
means  of  a  crown  of  little  hooks  which  it  pos. 
sesses,  as  well  as  four  suckers,  it  is  enabled  to 
bore  its  way  through  the  walls  of  the  stomach. 
and  thence  travels  by  the  bloodvessels  to  the 
li\er  or  some  other  part  of  the  body.  As  a  result 
of  the  irritation  caused  by  its  presence,  a  sac 
forms  which  originally  consists  of  three  layers ; 
externally,  a  fibro- cicatricial  layer,  then  an  inter- 
mediate lamellated  layer  of  chitinous  material  Fio  ^t.—T/t.si\ 
(true  Kiocy-it),  and  finally  the  cyst  is  lined  by  a  ^'^abou^i'zo''^ 
protoplasinic  germinal  layer  (etitiocyst),  from 
which  may  be  developed  solitary  tasnia  heads  or  scolices,  also 
provided  with  four  suckers  and  a  circlet  of  hooks,  whilst  some- 
times groups  of  them,  known  as  brood -capsules,  may  arise  in  the 
aainc  way  (Fig-  4S).  Daughter-cysts  are  not  unfrequently  formed 
from  the  scolices,  and  they  in  their  turn  may  pass  through  the 
same  changes,  although  as  a  rule  they  are  barren.  Occasionally 
evat  the  main  cyst  may  be  sterile  (acepkalocyst),  and  in  such  cases 
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the  walls  become  very  definitely  laminated:    The  fluid  contained 
in  the  cyst  varies  much  in  amount,  but  is  always  of  low  specific 


n  48  — DlAGRAN  MAT  C    SECTION    tlF    W  ALL    OF    CVST 

a,  Fibro-cellular  capsule  here  some  hal  eiaBRented  6  lamellaled  chilinoui 
layer,  or  ectoc>st  c  brood  capsules  de  elop  ng  from  the  protoplasmic 
layer,  orendocjst     1/   scolex   or  separate  head   enlarged 

gravity,  not  more  than  1007 ;  it  is  colourless,  but  slightly  opales- 
cent, limpid,  and  contains  but  a  trace  of  albumen,  although  a. 
considerable    amount    of    chloride    of    sodium    "  '      '^" 
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examining  the  fluid  microscopically,  the  characteristic  booklets 
are  observed.  The  organs  usually  affected  by  hydatid  disease 
are  the  liver,  kidneys,  and  brain,  but  any  part  of  the  body  may 
be  attacked.  Occasionally  in  the  liver,  and  usually  in  bone, 
multiple  cysts  develop  quite  distinct  from  each  other,  and  with  no 
general  cyst-wall  {exogenous  multiplication).  This  can  only  occur 
when  the  ectocyst  is  thin,  allowing  the  scolices,  which  always 
have  a  retractile  neck,  to  push  through  and  'swarm  off'  into 
surrounding  tissues. 

Hydatid  cysts  give  rise  to  no  special  symptoms,  except  those 
caused  by  their  size  and  situation,  and  they  are  likely  to  go  on 
growing  until  operative  treatment  becomes  imperative  on  account 
of  some  complication,  or  from  the  size  of  the  mass.  At  any  time 
the  cyst  may  rupture,  either  spontaneously  or  as  the  result  of  some 
injury  ;  if  into  a  serous  cavity,  such  as  the  peritoneal  or  pleural, 
this  becomes  infected,  and  an  abundant  development  of  scolices 
and  cysts  ensues,  giving  rise  to  considerable  localized  inflam- 
matory reaction  ;  moreover,  the  escape  of  the  cyst  fluid  may 
cause  serious  toxaemia,  or,  at  any  rate,  urticaria,  owing  to  the 
presence  therein  of  some  toxic  substance. 

Occasionally  the  organism  dies  spontaneously,  and  then  the  cyst 
shriveb  up,  and  the  laminated  walls  and  daughter- cysts  form 
a  firm  leathery  mass,  perhaps  infiltrated  with  lime  salts  and  of 
the  consistency  of  wet  mortar ;  a  thick  fibre -cicatricial  capsule 
encloses  the  whole.  At  other  times  suppuration  takes  place  within 
the  cyst  and  an  abscess  results,  ff  acute,  it  bursts  either  exter- 
nally, or  may  open  into  some  serous  cavity  or  hollow  viscus  ;  in 
the  last  case,  the  cyst  may  evacuate  itself,  and  a  spontaneous  cure 
result.  Sometimes  the  abscess  becomes  chronic  and  encapsuled, 
and  may  then  remain  quiescent  for  years. 

For  the  diagnosis  and  treatment  of  hydatid  cyst  of  the  liver,  see 
Chapter  XXXII.).  In  other  regions,  if  the  tumour  cannot  be 
removed  by  dissection,  reliance  must  be  placed  on  drainage, 
where  the  situation  of  the  growth  renders  this  practicable,  or 
aspiration,  since  it  is  usually  found  that  removal  of  the  fluid 
contents  causes  death  of  the  organism,  probably  by  altering  the 
intra -cystic  tension. 

IV'.  Oysts  of  Degeneration  arise  in  connection  with  tumours, 
especially  those  where  the  blood-supply  is  not  very  abundant. 
Thus,  mucoid  degeneration  is  not  uncommon  in  fibromata,  fibro- 
myomata,  chondromata,  and  even  in  the  harder  forms  of  cancer. 
Occasionally  cysts  form  in  the  sarcomata  from  this  cause,  but 
more  frequently  as  a  result  of  hjemorrhage. 


CHAPTER  VIII. 

WOUNDa 

A  WOUND  has  been  defined  as  the  forcible  solution  of  continuity 
of  any  of  the  tissues  of  the  body ;  but  the  term  is  more  commonly 
limited  to  injuries  of  the  soft  parts,  involving  the  skin  or  mucous 
membranes.  Lesions  in  which  the  skin  does  not  participate,  and 
in  which  the  deeper  structures,  such  as  bones,  ligaments,  etc.,  are 
not  involved,  are  spoken  of  as  contusions. 

A  Contusion  is  any  subcutaneous  wound  or  injury  due  to  the 
agency  of  external  violence,  causing  laceration  of  the  cellular 
tissue,  without  necessarily  involving  such  deeper  structures  as 
muscles,  tendons,  nerves  or  bones.  The  signs  are  usually  very 
obvious,  viz.,  pain,  bruising,  or  discoloration  of  the  part,  and 
swelling.  These  are  readily  explained  by  the  injury  inilicted  on 
the  subcutaneous  tissues,  which  in  the  worst  cases  may  be  entirely 
disorganized  and  separated  from  the  skin.  The  amount  of  bruising 
varies  with  the  part  injured  and  the  severity  of  the  lesion ;  thus, 
in  the  eyelids,  scrotum,  and  vulva,  where  the  tissues  are  lax,  the 
ecchymosis  will  be  very  extensive  and  of  a  black  colour ;  on  the 
scalp  there  is,  on  the  other  hand,  but  little  swelling,  if  the  injury 
does  not  include  bleeding  beneath  the  aponeurosis  of  the  occipito- 
frontalis.  Again,  the  condition  of  the  patient's  general  health 
iniluences  the  amount  of  blood  effused ;  in  a  strong  man  in  good 
training,  but  little  bruising  is  seen,  whilst  in  those  of  a  languid 
temperament  and  relaxed  tissues,  a  slight  injury  often  produces  a 
very  conspicuous  ecchymosis.  Blebs  and  bullae  may  form  over 
the  injured  spot  in  bad  cases.  The  changes  that  occur  in  a  bruise 
are  well  known,  the  colour  passing  from  a  blackish -purple  throufi^h 
various  shades  of  brown  and  green  to  a  yellow,  which  gradually 
fades  and  disappears ;  this  is  due  to  the  disintegration  of  the  red 
corpuscles,  and  staining  of  the  tissues  by  the  haemoglobin  thus 
set  free,  or  by  the  products  formed  during  its  removal.  When 
haemorrhage  has  taken  place  into  the  deeper  parts  or  under  dense 
fasciae,  it  is  often  some  days  before  the  bruise  *  comes  out,'  and 
this  may  occur  at  some  distant  spot,  e.g,^  in  the  eyelids  after  a 
blow  on  the  scalp,  whilst  after  a  fracture  of  the  neck  of  the 


kmerus  llie  blood   may  travel  along  the  muscular  and  fascial 
fbnes,  and  the  bruise  first  appear  about  the  elbow. 

In  a  bruise  or  eccfaymosis,  the  tissues  are,  as  a  rule,  merely 
inhltrated  with  blood,  but  occasionally  the  extravasation  is  more 
localized,  collecting  in  a  canity  formed  by  the  laceration  of  the 
tia»ies,  and  Eemaining  as  a  fluid  sweihng,  or  HamatoouL  If 
somewhat  resembles  an  abscess  to  the  touch,  but  differs  from  it  in 
its  history,  ha\'ing  supervened  immediately  after  an  injury,  and 
baviog  appeared  without  any  heal  or  otlier  sign  of  tnflamniation  ; 
nuaeovec,  though  at  first  fluid  and  soft,  it  soon  twcomes  harder, 
vhereas  an  abscess  is  preceded  by  a  stage  of  brawny  infiltration, 
and  the  softening  occurs  later.  The  subsequent  history  of  a 
bfmatoma  varies  somewhat  according  to  circumstances,  (a)  A 
deposit  of  fibrin  may  be  formed  peripherally,  leaving  for  a  time  a 
fliud  ccBtre,  which  gradually  disappears,  and  the  whole  is  finally 
absorbed.  This  is  well  exemplified  in  a  sub- pericranial  cephal- 
hxraatocna,  where  the  contrast  between  the  fibrinous  deposit  with- 
out and  the  Suid  centre  is  sometimes  so  accentuated  as  to  give 
the  impression  of  a  depressed  fracture,  (i)  The  fluid  portion  o( 
the  blood  may  be  absorbed  almost  entirely,  and  the  solid  fibrinous 
residuum  may  become  organized  into  a  firm  fibroid  tumour  which 
persists  indefinitely ;  the  mass  is  more  or  less  laminated,  and  not 
unfrequently  pigmented,  (c)  The  fibrin  may  be  entirely  absorbed, 
and  a  slightly  pigmented  fibrous  capsule  formed  containing  serous 
fluid,  and  constituting  a  definite  cyst ;  such  is  best  seen  in  con- 
nectioo  with  the  cerebral  tunics  {arachtKui  cyst),  (d)  Suppuration 
faay  ensue  owing  to  infection  from  within  the  bociy,  or  from  an 
fmraskm  of  organisms  through  abraded  skin. 

Id  forming  an  opinion  as  to  the  gravity  of  a  subcutaneous 
',  one  must  be  guided  by  the  part  injured,  the  extent  of 
involved,  the  amount  of  blood  extravasated,  and  the  age 
■od  vitality  of  the  individual.  In  the  less  severe  cases,  though 
there  may  be  a  good  deal  of  bruising,  recovery  will  ensue,  but 
under  less  favourable  conditions  sloughing  and  death  of  the 
injured  tissues  may  result. 

The  TroatliMot  of  a  bruise  usually  consists  in  the  application  of 
coJd  or  evapmrating  lotions  and  pressure  in  order  to  check  the 
bleeding,  but  such  must  be  used  with  care  in  old  weakly  individuals 

B where  much  laceration  of  the  tissues  has  taken  place,  for  fear 
tl»e  injured  parts  dying.  The  skin  sliould  never  be  incised 
;ept  under  special  circumstances,  such  as  the  rupture  of  a  large 
cty,  or  when  some  definite  advantage  is  to  be  gained  by  dealing 
at  once  with  the  injured  structures ;  for  though  under  careful  anti- 
sepsis the  dread  of  opening  recent  collections  of  blood  no  longer 
exists,  yet  it  should  not  be  lightly  undertaken.  At  the  same  time, 
when  a  tense  and  painful  hsematoma  exists,  as  under  the  fascia 
Uta  of  the  thigh,  recovery  can  be  hastened  and  pain  relieved  by 
U  KM^tic  puncture,  followed  by  careful  compression,    in  general 
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bruising  of  the  body  from  a  fall  or  extensive  injury,  pain  can  often 
be  relieved  by  appl)dng  fomentations  or  by  a  hot  bath.  There  is 
generally  a  certain  amount  of  fever  and  constitutional  disturbance 
for  a  few  days,  and  these  are  dealt  with  by  purgatives  and  a  suit- 
able limitation  of  diet. 

Open  Woimd& 

An  open  wound  may  be  defined  as  a  solution  of  continuity  of 
any  superficial  part  of  the  body,  including  skin  or  mucous  mem- 
brane. Various  kinds  of  wounds  are  described,  such  as  the 
incised,  lacerated,  contused,  punctured,  poisoned,  and  gunshot; 
but,  of  course,  the  most  important  distinction  to  draw  is  between 
the  infected  and  the  non-infected. 

I.  Incised  Wounds. — An  incised  wound  is  one  made  by  any 
sharp  cutting  instrument,  but  occasionally  a  wound  not  produced 
in  this  manner  may  be  characterized  by  similar  appearances; 
e.g,t  the  skin  of  the  knee  or  elbow  may  be  cleanly  spht  open  from 
falling  on  it  with  the  limb  Hexed,  and  occasionally  a  policeman's 
truncheon  will  lay  open  the  scalp  almost  as  evenly  as  if  a  knife 
had  been  employed. 

The  special  features  of  an  incised  wound  are  as  follows : 

1.  The  haemorrhage  is  free,  from  the  fact  that  the  vessels  are 
cleanly  divided.  The  amount  necessarily  depends  on  the  size  of 
the  vessels  involved,  and  the  vascularity  of  the  part ;  its  continu- 
ance, upon  the  density  of  the  structures  allowing  or  not  of  con- 
traction and  retraction  of  the  severed  ends. 

2.  Separation  of  the  lips  of  the  wound  also  occurs,  the  amount 
depending  upon  the  elasticity  and  character  of  the  parts  involved. 

3.  Bruising  of  the  margins  of  the  incision  is  absent,  so  that  under 
ordinary  circumstances  rapid  healing  (by  first  intention)  should 
obtain.  The  surfaces,  to  begin  with,  are  lined  by  a  microscopic 
layer  of  damaged  tissue,  some  of  which  may  be  actually  dead ; 
but  if  suitable  precautions  are  taken,  this  is  absorbed,  and  in  no 
way  interferes  with  satisfactory  union. 

Treatment  of  Incised  Wonnds.  —  Seven  essentials  must  be 
attended  to  if  healing  by  first  intention  is  to  be  obtained,  viz. : 

(i.)  The  Arrest  of  aU  Bleeding.— If  there  is  general  oozing, 
exposure  to  the  air  is  often  quite  sufficient ;  or  sometimes  it  may 
be  supplemented  by  pressure  for  a  few  minutes  with  an  aseptic 
sponge.  Arteries  and  veins  will  need  a  ligature,  but  if  situated 
close  to  the  skin,  they  may  often  be  secured  by  passing  under  the 
bleeding  spot  the  needle  used  for  the  suture. 

(ii.)  Sterilization  of  the  Wound  and  its  Surroundings. — When 
made  by  the  surgeon  through  skin  which  has  been  previously 
purified,  and  if  efficient  precautions  as  to  hands,  instruments,  etc., 
have  been  taken,  there  is  no  need  to  flush  out  the  wound  with 
any  antiseptic.  All  such  substances  are  more  or  less  irritating, 
and  when  introduced  into  a  fresh  wound  are  fikely  to  increase 


wudation  and  render  drainage  necessary.     la  such  cases  it  will 
Mlfice  to  cleanse  the  parts  with  sterilized  salt  solution. 

In  casualty  work,  however,  a  wound,  though  cleanly  cut,  is 
made  through  dirty  skin,  and  portions  of  clothing,  dirt,  and 
splinters  of  wood  or  glass  may  be  carried  in.  Under  these 
circumstances  the  wound  and  its  surroundings  must  be  thoroughly 
purified,  according  to  the  rules  given  on  p.  i8,  and  a  free  use  of 
'in  20  carbohc  lotion,  or  even  of  Lister's  'strong  mixture' 
(5  per  cent,  of  carbolic  acid  with  -2  per  cent,  of  corrosive  sub- 
limate), is  advisable,  whilst  foreign  bodies  are  removed. 

(jii.)  The  craptation  of  the  opposed  Bnrfaces  by  means  of  Butnrei 
"lay  now  be  undertaken.  Many  substances  have  been,  and  are, 
employed  for  this  purpose,  but  amongst  the  best  are  fine  silver 
vire,  silk,  horsehair,  silkworm  gut  and  catgut.  In  casualty  work, 
and  for  parts  of  the  body  where  but  httle  scar  is  subsequently 
desirable,  as  in  the  face,  horsehair  and  silkworm  gut,  being  non- 
absorbent,  are  perhaps  the  best  materials  to  employ ;  but  in 
ordinary  operative  work,  which  will  be  more  certainly  aseptic, 
and  where  the  after-treatment  is  more  efHcient,  fine  catgut  or  silk 
may  be  used.  There  are  three  chief  varieties  of  sutures,  viz., 
the  buried,  the  deep,  and  the  superficial. 

Buritd  sutures  are  now  largely  employed,  since  a  foreign  body 
may  be  safely  inserted  into  the  tissues,  if  both  it  and  the  wound 
are  a,septic.  Catgut  and  silk  are  the  agents  made  use  of,  and 
nerves,  tendons,  muscles  or  fascije  are  the  structures  mainly  dealt 
with.  In  deep  wounds  it  is  always  most  desirable  to  effect  union 
in  this  way  of  all  the  divided  tissues  (that  is,  to  build  the  part  up 
again),  and  not  merely  to  unite  the  skin  over  them. 

Deep  studies,  or  sutures  of  relaxation,  are  required  in  cases  where 
there  is  difficulty  In  bringing  the  edges  of  the  wound  together,  in 
order  to  transfer  the  tension  from  the  healing  margin  to  tissues 
further  away,  the  edges  being  thereby  relaxed.  For  this  purpose 
thick  silver  wire  may  be  employed,  inserted  i  or  ij  inches  from 
the  margins,  and  tied  directly,  or  lead  buttons  may  be  interposed 
next  to  the  skin,  and  the  ends  of  the  wire  fastened  round  the 
projecting  edges,  thus  diffusing  the  pressure  over  a  greater  space. 
They  are  generally  removed  at  the  end  of  two  or  three  days. 

Super/icul  stitches,  or  sutures  of  coaptation,  must  be  so  inserted 
as  to  bring  the  edges  of  the  wound  into  contact  without  undue 
pressure,  and  without  any  folding  in  of  the  skin.  Various 
methods  are  employed,  viz.;  I.  The  interrupted  suture  (Fig.  49,  A), 
in  which  each  stitch  is  separately  finished  off,  the  knot  lying  well 
to  one  side  of  the  incision.  This  is  generally  utilized  for  wounds 
which  are  of  irregular  shape  or  in  which  there  is  tension.  2,  The 
glover's  stitch  (Fig.  49,  B)  is  a  continuous  one,  in  which  the  thread 
IS  carried  on  from  point  to  point,  and  only  fastened  at  the  ends  ; 
it  is  not  to  be  recommended.  3.  The  blanket  or  buttonhole  stitch 
(Fig.  49,  C)  is  the  form  of  continuous  suture  which  should  be 
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employed  for  extensive  wounds  or  incisioDS.  lo  it  the  needle, 
after  traversing  the  lips  of  the  wound,  is  carried  under  the  slack 
of  the  thread,  so  that  the  loop  of  each  stitch,  as  it  is  tightened,  is 
maintained  at  right  angles  to  the  edge  of  the  wound,  whilst  the 
intermediate  portion  lies  parallel  to  it.  To  fasten  it  off,  the  needle 
is  passed  in  the  opposite  direction  through  the  edges  of  the 
incision,  with  the  free  end  long  enough  to  prevent  it  coming 
throi^h,  and  so  enable  it  to  be  tied  to  the  double  portion  carried 
through  by  the  needle.    4.  The  ^»t/iAJ$H(uf«  is  not  often  employed. 


eiul  (lie  iiMille  hnsjuM  been  passed,  and  the  way  in  which  it  catches  up 
(ho  loop  Js  iottlcatnl.  A(  the  upper  end  the  method  of  GnishiDg  oft 
((iriKiiuuIy  suRRcsIcil  by  the  laie  Mr.  Maunsell)  is  shown :  vii..  the  needle 


ihrenil  which  the  needle  has  carried  through. 

It  consists  in  tying  the  stitches  round  a  quill  or  portion  of  catheter 
on  either  sidu  of  the  wound,  so  that  the  deep  surfaces  may  be 
maintained  in  apposition,  whilst  the  superficial  portions  are  left 
clear  for  additional  sutures.  The  only  conditions  under  which  it 
is  now  used  me  in  the  operations  for  ruptured  perineum,  or  for 
extensive  perineal  or  urethral  fistula?.  5,  The  fn-isttd  or  figitre-cf-8 
future  is  still  occasionally  made  use  of  for  harelip  or  scalp  wounds, 


but  bas  many  disadvantages.  A  pin  or  needle  is  passed  through 
the  sides  of  the  wound,  which  are  brought  into  apposition  with 
the  fingers,  and  maintained  by  twisting  silk  around  either  end  of 
the  needle  in  a  figure-of-8  fashion. 

Plasters  are  sometimes  used  instead  of  sutures,  but  the  wounds 
must  be  very  small  and  insignificant  which  only  require  such 
treatment.     A  fine  aseptic  suture  is  in  most  cases  preferable. 

(tv.)  Drainage  must,  if  necessary,  be  provided,  in  order  to 
guard  against  the  irritation  and  tension  caused  by  retained  blood 
or  exudations.  In  wounds  where  there  is  doubt  as  to  the  com- 
pleteness of  the  h<emostasis,  or  where  there  has  been  much 
tearing  or  laceration  of  the  tissues,  it  is  wise  to  insert  a  tube  for 
24  or  4S  hours,  in  order  to  allow  effused  blood  to  escape ;  but  if 
the  wound  is  dry  and  aseptic,  and  efficient  pressure  can  be  exerted 
by  the  dressings,  it  may  be  dispensed  with. 

When  drainage  is  required,  the  indiarubber  tube  introduced  by 
Chassaignac  answers  well ;  the  end  should  be  cut  flush  with  the 
surface,  and  stitched  to  the  edges  of  the  wound  so  as  to  prevent  it 
slipping  in  or  out.  Decalcified  bone  tubes  have  been  substituted, 
but  with  no  distinct  advantage.  For  small  wounds,  a  strand  of 
horsehair  or  a  strip  of  gauze  or  protective  will  usually  suffice. 

(v.)  All  Cresh  Bonrces  of  irritation  and  infection  of  the  wound 
must  be  excluded  by  same  form  of  antiseptic  or  aseptic  dressing. 

(vi.)  Segt  to  the  injured  part  must  be  secured  by  such  an 
arrangement  of  splints,  slings,  or  bandages  as  may  be  necessary. 

(vii.)  The  general  health  of  the  patient  is  a  most  important 
item  to  attend  to.  In  an  operation  case  the  bowels  should,  if 
possible,  be  previously  opened,  and  the  patient's  diet  carefully 
retjulated  ;  in  casualty  work  a  good  purge  should  be  administered 
as  soon  as  convenient,  and  the  food  and  drink  limited. 

Under  ordinary  circumstances  an  aseptic  incised  wound  heals 
in  about  five  to  seven  days,  but  the  actual  time  when  it  is  safe  to 
remove  the  stitches  varies  with  the  age  and  vigour  of  the  indi- 
vidual, the  part  of  the  body,  and  the  amount  of  tension  required 
to  draw  the  lips  of  the  wound  together.  In  ordinary  aseptic 
operation  wounds  one  usually  removes  the  stitches  on  the  eighth 
day  ;  but  in  the  face  it  is  often  possible  and  advisable  to  take 
them  out  earlier,  partly  because  the  healing  process  is  quickly 
accomplished  in  such  a  vascular  region,  partly  in  order  to  mini- 
mize the  amount  of  scarring. 

Many  conditions  may  arise  to  pnvenl  the  healing  of  an  incised 
wound  by  first  intention,  and  they  may  be  epitomized  as  essenti- 
ally the  reverse  of  the  seven  conditions  mentioned  above^viz., 
(i.)  Non-arrest  of  the  bleeding,  causing  separation  of  the  lips  or 
deeper  portions  of  the  wound  ;  (ii.)  the  presence  of  impure  foreign 
bodies  or  other  septic  material ;  (iii.)  the  edges  not  being  brought 
into  contact ;  (iv.)  imperfect  drainage,  leading  to  tension  on  the 
stitches;   (v>)   subsequent  infection  of  the  wound   owing   to  a 
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faulty  dressing,  etc.  ;  (vi.)  lack  of  rest  to  the  part  ;  and 
Tvii.)  constitutional  conditions,  such  as  deficient  general  vitality 
from  disease  or  other  causes,  resulting  in  want  of  action  in  the 
wound. 

The  most  common  cause  of  non-union  is  without  question  septu; 
contamination  of  the  part.  The  essential  nature  of  this  process 
and  its  dependence,  either  on  pathogenic  or  non -pathogenic 
germs,  have  been  already  explained  (p.  5).  The  inflammatory 
trouble  is  acute  or  subacute,  according  to  the  virulence  of  the 
organisms  and  the  resisting  powers  of  the  patient ;  it  may  mani- 
fest itself  merely  as  a  suppurative  process  within  the  wound,  or  as 
an  active  cellulitis  spreading  into  the  adjacent  tissues.  It  may 
commence  deeply  around  a  buried  stitch  or  superficially.  In  the 
latter  case  the  lips  of  the  wound  look  red  and  puffy,  the  tissues 
often  swell  up  between  the  stitches,  which  look  as  if  they  were 
too  tight ;  the  patient  complains  of  pain,  usually  of  a  throbbing 
nature,  and  there  is  some  rise  of  temperature,  and  in  bad  cases 
even  a  rigor.  In  the  milder  forms,  the  trouble  is  limited  to  the 
immediate  neighbourhood  of  the  wound ;  but  if  neglected,  or  in  an 
unhealthy  subject,  or  if  due  to  virulent  germs,  the  phenomena  of 
an  acute  cellulitis  may  supervene,  whilst  the  general  condition 
may  constitute  an  attack  of  septic  traumatic  fever,  or  may  even 
run  over  into  a  true  septicaemia. 

When  the  process  starts  quietly  in  the  deeper  parts  of  the 
wound,  nothing  may  be  obvious  on  the  surface  for  a  few  days, 
except  perhaps  some  fulness  and  tenderness  on  pressure.  It  will 
usually  be  found,  however,  that  the  temperature  is  slightly  raised, 
and  that  some  tensive  pain  is  present.  Sooner  or  later  an  abscess 
develops  and  comes  to  the  surface. 

The  local  treatment  of  a  septic  wound  consists  essentially  in  the 
relief  of  all  tension,  the  removal,  as  far  as  possible,  of  all 
putrescible  material,  and  the  application  of  warmth  and  moisture 
to  the  part,  if  superficial,  to  encourage  the  local  reparative  activity 
of  the  tissues.  Stitches  must  be  immediately  removed,  and  the 
wound  widely  opened  up,  care  being  taken  to  ascertain  whether 
or  not  the  pus  has  burrowed,  as  if  so  it  must  be  followed  up. 
Sloughs  may  be  cut  or  scraped  away  under  an  anaesthetic,  and  all 
putrid  or  putrescible  material  removed,  if  possible. 

The  parts  are  then  thoroughly  washed  out  with  some  antiseptic 
solution,  and  may  advisably  be  treated  with  peroxide  of  hydrogen 
or  licjuefied  carboHc  acid  ;  but  it  must  not  be  forgotten  that  where 
the  organisms  have  invaded  the  Hving  tissues,  no  antiseptic  is 
likely  to  reach  them,  at  any  rate,  not  without  also  destroying  the 
tissues.  The  wound  is  then  lightly,  though  thoroughly,  packed 
with  gauze  soaked  in  an  emulsion  of  iodoform  and  glycerine, 
and  if  there  is  a  deep  cavity,  it  may  be  desirable  to  introduce  a 
drainage-tube,  especially  when  suppuration  is  present,  since  pus 
does  not  easily  escape  along  a  gauze  drainage  wick.     It  is  not 
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advisable  to  pack  the  gauze  into  the  wound  too  tightly,  as  there- 
by the  escape  of  secretions  may  be  prevented,  and  pain  and 
tension  may  ensue,  whilst  possibly  bacteria  may  be  driven  into 
the  tissues  and  give  rise  to  further  trouble  in  the  nature  of 
erysipelas  or  cellulitis.  Warm,  moist  dressings,  such  as  an  anti- 
septic fomentation,  are  then  applied,  or  it  may  be  desirable  either 
to  immerse  the  limb  in  a  hot  antiseptic  bath  for  an  hour  or  two 
daily,  or  to  keep  it  in  for  some  days.  At  the  same  time  the  bowels 
must  be  freely  opened,  and  the  general  health  of  the  patient  care- 
fully watched.  The  more  serious  cases  are  dealt  with  in  the  same 
manner  as  an  attack  of  cellulitis  (q.v.  on  p.  91). 

When  the  union  of  the  wound  is  interfered,  with  owing  to  an 
accumulation  of  blood  or  serum  in  the  deeper  parts  whilst  the 
integument  is  healing,  it  often  suffices  to  partially  open  the 
incision,  squeeze  or  press  out  the  fluid,  and  insert  a  small  tube  or 

II.  L&cerated  or  Oontiued  Wounds. — Such  injuries  are  caused 
by  blunt  instruments,  by  machinery,  missiles,  the  wheels  of  a 
vehicle,  etc.     They  are  characterized  by  the  following  signs : 

1.  The  Hjemorrhage  is,  as  a  rule,  but  slight,  since  the  vessels 
are  torn  across  irregularly,  and  not  cut  cleanly ;  the  middle  and 
inner  coats,  which  give  way  first,  are  curled  up  within  the  con- 
torted outer  coat,  forming  a  barrier  sufficient  to  prevent  loss  of 
blood.  The  vessels,  being  elastic,  may  be  pulled  out  of  their 
sheaths,  and  are  sometimes  seen  pulsating  upon  the  surface. 

2.  The  Lips  gape  less  than  in  an  incised  wound,  and  are  irregular, 
lorn,  and  bruised.  More  or  less  extensive  portions  of  dead  tissue 
have  to  be  disposed  of  before  repair  can  take  place,  and  hence  this 
form  of  wound  usually  heals  by  granulation.  When  a  limb  is 
torn  completely  off,  the  tendons  are  often  left  long,  and  the 
muscular  bellies  project  from  their  fascial  sheaths,  as  flabby  con- 
gested masses,  since  the  skin  gives  way  at  a  higher  point  than  the 
subjacent  structures. 

The  Progren  of  the  case  depends  largely  upon  the  question 
whether  the  wound  is  or  is  not  aseptic. 

In  an  AMptic  lacerated  wound  it  may  be  possible  to  bring  the 
edges  together  by  suture  or  otherwise,  and,  even  though  they 
are  a  little  bruised,  healing  by  a  slightly  delayed  first  intention 
is  [Kissible,  if  drainage  is  provided.  If  the  wound  remains  open, 
the  dead  tissue  is  absorbed  or  separated,  and  an  aseptic  granulating 
surface  results.  There  may  be  some  simple  traumatic  fever  for  a 
day  or  two,  but  it  is  of  little  consequence. 

If  the  wound  is  Septic,  however,  inflammatory  phenomena 
supervene,  resulting  finally  in  a  granulating  surface.  Three 
stages  niay  be  described  in  the  course  of  the  case,  viz. : 

(a)  The  stage  of  injury,  resulting  in  shock. 

(b)  The  stage  of  inflammation  and  sloughing,  associated  with 

septic  traumatic  fever. 


198  A  MANUAL  OF  SURGERY 


(c)  The  stage  of  repair  by  granulation,  or  prolonged  suppura- 
tion, with  exhaustion  and  hectic  fever  in  the  worst  cases. 
The  inflammatory  period  lasts  a  week,  ten  days,  or  more,  accord- 
ing to  circumstances,  and  during  this  period  the  patient  is  liable 
to  various  forms  of  septic  trouble,  including  secondary  haemor- 
rhage, toxaemia,  pyaemia,  and  traumatic  gangrene. 

The  Treatment  of  contused  and  lacerated  wounds  varies  with 
their  character,  and  no  absolute  rule  of  practice  can  be  laid  down 
to  suit  all  cases.     The  following  routine  is  that  usually  adopted : 

(a)  Immediate  Treatment. — The  great  desideratum  in  all  these 
cases  is  to  render  the  wound  aseptic.  To  accomplish  this  in 
severe  injuries,  it  is  wise  to  anaesthetize  the  patient,  and  then, 
after  shaving  the  skin,  if  necessary,  the  wound  and  its  surround- 
ings are  scrubbed  with  soap  and  carbolic  lotion  (i  in  20)  by  means 
of  a  sterilized  nail-brush.  Foreign  bodies  are  removed,  and  dead 
or  doubtful  tissues  cut  away,  if  unimportant,  whilst  bleeding 
vessels  are  secured  by  ligature.  Ample  provision  must  be  made 
for  drainage,  since  the  carbolic  irrigation  of  itself  causes  much 
exudation  ;  occasionally  it  is  desirable  to  make  a  counter-opening 
for  this  purpose.  The  wound  is  closed  by  sutures,  but  it  is 
advisable  to  remove  ragged  and  torn  fragments  of  skin  with  the 
scissors  or  knife,  if  there  is  sufficient  tissue  around ;  an  antiseptic 
dressing  of  the  usual  type  is  then  applied.  If,  however,  the  skin 
is  scanty  and  asepsis  not  assured,  it  is  better  to  leave  the  wound 
open,  or,  at  any  rate,  only  to  partially  close  it,  packing  it  care- 
fully with  gauze  impregnated  with  iodoform. 

(b)  Subsequent  Treatment  depends  on  whether  or  not  the 
measures  adopted  to  obtain  asepsis  have  been  successful.  If  the 
wound  remains  free  from  infection,  nothing  special  is  called  for 
beyond  careful  dressing.  If  it  becomes  septic,  and  the  surEsice 
is  covered  with  sloughs,  these  must  he  removed  by  natural  or 
artificial  means  before  healing  can  occur;  the  use  of  antiseptic 
poultices  will  considerably  expedite  matters,  but  it  must  be 
remembered  that  secondary  haemorrhage  may  occur  when  the 
dead  tissues  are  finally  detached.  During  this  period  inflam- 
matory fever  continues,  and  the  patient's  general  health  must 
be  closely  watched.  When  once  a  clean  granulating  surface  is 
obtained,  it  is  treated  in  the  same  way  as  any  healing  wound, 
skin-grafting  possibly  being  needed  in  the  more  extensive  cases. 

The  question  of  Amputation  will  sometimes  be  raised  in  dealing 
with  the  graver  forms  of  lacerated  wounds,  although  many  limbs 
are  now  saved  which  would  inevitably  in  former  days  have  been 
sacrificed.  Hard-and-fast  rules  cannot  be  laid  down  as  to  when 
to  amputate  and  when  not  to  do  so ;  each  case  must  be  treated 
on  its  own  merits.  Apart  from  the  local  lesion,  the  following 
points  must  be  carefully  considered  :  (a)  The  age  and  vitality  of 
the  patient.  An  old  person  has  less  recuperative  power  than  a 
young  one,  and  hence  a  damaged  limb  may  often  be  left  in  a  youth 
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which  one  would  certainly  remove  in  an  elderly  person.  The 
vitality  of  the  individual  is  perhaps  even  more  important  than 
the  age,  for  some  men  at  sixty  are  in  a  much  more  healthy  and 
resistant  state  than  others  at  forty.  The  habits,  as  to  temperance, 
etc.,  must  also  be  taken  into  consideration,  and  the  existence  of 
genera]  diseases,  such  as  diabetes  or  albuminuria,  might  induce 
one  to  resort  to  radical  rather  than  conservative  measures. 
{b)  The  %-itality  of  the  extremity  injured.  A  leg  has  to  be  sacrificed 
more  frequently  than  an  arm,  since  the  vitality  and  reparative 
power  of  the  latter  are  so  much  greater,  {c)  The  Boptidty  or  not 
of  the  wound  is  of  the  greatest  significance,  since,  if  infection  can 
be  prevented,  the  chances  of  preserving  the  limb  are  greatly  im- 
proved, and  one  would  then  often  delay  operation,  whereas  sepsis 
would  turn  the  scale  in  favour  of  radical  interference. 

The  local  conditions  which  suggest  or  determine  the  perform- 
ance of  an  amputation  may  be  conveniently  divided  into  two 
groups,  viz.,  where  amputation  is  essential,  or  where  it  is  doubtful. 

A.  AmpntAtion  is  certainly  called  for— 

I .  To  trim  up  the  stump  of  a  limb  torn  olT  by  machinery,  or  cut 
off  by  a  railway  train,  or  carried  away  by  a  cannon-ball. 

3.  When  the  whole  Hmb  or  one  complete  segment  of  it  has 
been  totally  disorganized,  or  crushed  to  pulp,  though  still  retain- 
ing its  connection  with  the  body. 

3.  In  cases  where  gangrene  is  imminent  or  has  supervened, 
especially  if  it  is  of  the  spreading  type, 

4.  When  severe  septic  symptoms  develop  in  a  case  where  an 
attempt  is  being  made  to  save  a  limb,  the  retention  of  which  was 
from  the  first  doubtful ;  or  when  exhaustion  supervenes  from  pro- 
longed suppuration. 

5.  In  severe  compound  lacerations  of  the  foot  in  eld  piofik, 
involving  the  bones  and  laying  open  the  common  synovial  cavity. 
Septic  arthritis  and  necrosis  are  then  very  apt  to  ensue,  whilst  the 
distance  of  the  foot  from  the  centre  of  the  circulation  increases  the 
likelihood  of  gangrene. 

B.  Ampntfttioii  is  doabtfol  in  the  following  conditions  : 

1.  Compound  comminuted  fractures  in  parts  other  than  the 
foot  do  not  per  u  require  amputation,  even  if  neighbouring  joints 
are  implicated.  By  careful  attention  to  antisepsis,  free  drainage, 
and  the  removal  of  detached  fragments  of  bone  and  foreign  bodies, 
which  should  usually  be  accomplished  under  an  anaesthetic,  limbs 
formerly  condemned  to  amputation  can  not  only  be  preserved,  but 
also  restored  to  a  considerable  degree  of  functional  usefulness. 
The  final  decision  will  mainly  depend  on  the  age,  condition,  and 
previous  habits  of  the  individual. 

2.  When  the  soft  parts  have  borne  the  brunt  of  the  injury,  and 
have  been  extensively  stripped  from  the  bones,  amputation  is  b^ 
DO  means  an  essential,  provided  that  they  can  be  restored  to  their 
original  position,  that  there  is  a  reasonable  probability  of  their 
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vitality  being  maintained,  and  that  the  utility  of  the  limb  mil 
not  be  hopelessly  impaired,  as  a  result  of  lesions  to  the  nerves, 
after  the  wound  has  healed.  The  surgeon  has  here  to  carefully 
balance  the  risk  run  if  an  attempt  is  made  to  save  the  limb,  and 
the  value  that  the  limb  if  saved  will  subsequently  be  to  the 
patient.  For  instance,  when  the  muscles  of  the  forearm  have 
been  extensively  torn  up  in  a  machine  accident,  it  is  a  question 
whether  it  is  worth  while  exposing  the  patient  to  the  risk  of  grave 
sepsis,  when  it  is  probable  that  under  the  best  circumstances  the 
limb  will  be  of  little  practical  use. 

3.  Laceration  of  the  main  artery  of  a  limb  need  not  in  itself 
determine  amputation  ;  but  if  in  addition  to  this  the  bones,  veins, 
or  nerves  are  injured,  and  especially  in  the  lower  extremities  of 
old  people,  amputation  should  be  undertaken  without  delay. 

As  to  the  Period  when  a  limb  should  be  removed  after  an  acci- 
dent, there  is  no  doubt  that,  as  a  general  rule,  the  sooner  amputa- 
tion is  performed,  the  better  ;  the  longer  it  is  delayed,  the  greater 
the  risk  of  septic  infection  and  absorption.  On  the  other  hand, 
the  shock  in  some  cases  may  be  so  profound  that  it  is  better  policy 
to  delay  interference  until  reaction  is  established ;  this  is  especially 
the  case  in  severe  crushes  close  to  the  hip-joint,  primary  amputa- 
tion in  this  locality  being  frequently  fatal.  At  the  same  time,  if 
shock  is  being  perpetuated  by  the  presence  of  a  crushed  limb,  it 
should  be  immediately  removed.  When  sepsis  is  present,  and  it 
seems  desirable  to  remove  the  limb,  there  is  no  need  to  wait  until 
defervescence  has  occurred,  as  used  to  be  taught ;  as  soon  as  the 
septic  part  is  taken  away,  the  fever  and  concurrent  phenomena 
cease,  provided  that  the  amputation  wound  is  maintained  aseptic. 

III.  Punctured  Wounds  and  Stabs. — These  may  be  brought 

about  by  any  form  of  penetrating  instrument,  from  a  pin  or  needle 
to  a  sword  or  bayonet.  The  external  opening  may  be  in  itself 
insignificant,  the  chief  danger  arising  from  the  damage  to  deep 
structures  —  bloodvessels  or  nerves  being  divided,  and  serous 
cavities  or  viscera  opened.  The  subsequent  symptoms  depend 
almost  entirely  upon  the  question  of  sepsis ;  there  is  always  con- 
siderable difficulty  in  efficiently  draining  the  depths  of  a  long  and 
narrow  wound,  and  therefore  collections  of  pus  readily  form  and 
burrow  in  all  directions. 

Wounds  resulting  from  the  modern  sword-bayonet,  though  very 
serious  from  their  size  and  depth,  are  not  so  difficult  to  heal  as 
those  inflicted  by  the  old  triangular  blade.  They  should  be 
thoroughly  syringed  out  with  warm  carbolic  lotion  (i  in  20),  wdl 
drained,  and  the  skin  opening  not  allowed  to  close  until  all  dis- 
charge has  ceased  ;  if  necessary,  a  counter-opening  is  made  at  a 
dependent  spot.  Serious  haemorrhage  or  paralysis,  indicating 
that  important  vessels  or   nerves  have  been  divided,  calls  for 
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immediate  opening  up  of  the  wound,  so  as  to  expose  and  deal 
*ilh  the  injured  structures. 

The  commonest  punctured  wounds  met  with  in  civil  practice 
are  those  produced  by  needles,  which  are  frequently  broken  off 
short  in  the  body,  especially  in  the  hands,  feet,  knees,  or  nates. 
H  seen  soon  after  the  injury,  it  is  advisable  to  undertake  their 
immediate  removal,  a  proceeding  sometimes  very  simple,  but 
DCQsionally  necessitating  a  deep  and  difficult  dissection.  Should 
ihe  needle  not  be  removed,  it  may  travel  about  the  body  along 
ihe  muscular  and  fascial  planes,  and  there  is  no  knowing  where 
}'  may  lodge  or  come  to  the  surface,  or  how  long  it  may  remain 
II  the  body.  It  occasionally  finds  its  ways  into  the  pelvis  of  the 
kidney,  and  constitutes  the  nucleus  of  a  renal  calculus. 

One  of  the  most  troublesome  and  painful  forms  of  penetrating 
wound  is  that  caused  by  a  fish-hook,  since  the  barbed  end  catches 
m  the  tissues,  and  it  is  impossible  to  withdraw  it  without  in- 
creasing the  size  of  the  wound  considerably.  The  simplest  plan 
fif  ireatment  is  to  push  the  hook  on  and  make  it  protrude  through 
itieskin  elsewhere  to  such  an  extent  as  to  enable  the  barb  to  be 
cut  away,  when  the  remainder  of  the  hook  will  be  set  free. 

For  the  detection  of  penetrating  foreign  bodies  of  a  metallic 
nature,  or  of  splinters  of  glass  or  stone,  the  so-called  X  rays  of 
Rontgen  are  exceedingly  valuable.  They  are  produced  by  passing 
*  powerful  electric  current  through  a  modified  Crookes  tube,  or, 
*5  't  is  now  termed,  a  '  focus  tube.'  This  consists  of  a  thin  glass 
'■"'til  into  which  are  fixed  two  terminals— one,  the  negative, 
'^"cave,  and  the  other,  or  positive  pole,  a  platinum  plate  set  at 
*"  angle  so  as  to  reflect  the  rays  generated  at  the  negative  end  to 
Jlie  convexity  of  the  bulb.  A  very  high  vacuum  must  be  present 
'"  'fie  tube.  The  rays  thus  generated,  though  invisible  to  the 
nailed  eye,  have  an  actinic  power,  and  are  capable  of  affecting  a 
photographic  plate  in  the  same  way  as  ordinary  sunlight.  They 
^f^also  able  to  penetrate  many  substances  which  are  impermeable 
'^  Ordinary  light,  although  others  resist  their  passage.  Most  of 
"le  soft  tissues  of  the  body  are  readily  traversed,  but  bones  and 
'"  a  much  less  d^ree  tendons  are  sufficiently  resistant  to  cast  a 
^Mow  on  the  plate,  and  it  is  the  fixation  of  these  shadows  that 
Constitutes  the  peculiarity  of  the  so-called  '  skiagram.'  If  a  limb 
'"nh  a  supposed  foreign  body  within  it  is  placed  over  a  sensitive 
''ry  plate,  held  in  a  non-metalic  dark  slide  or  a  black  envelope, 
*nd  the  tube  just  above  it,  so  that  the  convex  portion  on  which 
lie  rays  impinge  is  nearest  the  limb,  a  skiagram  is  produced 
ivhich,  on  development,  shows  the  osseous  tissues,  the  outline  of 
the  limb,  and  the  foreign  body,  if  it  exist  (Plates  VI.  and  VII,). 

A  modification  of  this  process  has  led  to  the  production  of  the 
Ctyptoscopa  This  consists  of  a  cardboard  screen  coated  with 
plat  in  o- cyanide  of  potassium  or  tungstate  of  soda,  and  if  employed 
instead  of  a  sensitive  plate  on  the  further  side  of  the  limb  to  the 


tube,  the  appearances  produced  can  be  seen  tiy  the  naked  eye. 

Since  it  is  possible  in  this  case  to  move  the  limb  from  side  to  side, 
or  to  rotate  it,  a  better  idea  can  be  obtained  of  the  position  of  the 
foreign  body  ;  by  simple  skiagraphy,  it  is  often  diflficuU  to  tell  on 
which  side  of  a  bone  the  foreign  substance  lies.  Still  better  results 
have  been  obtained  by  the  application  to  this  method  of  the 
principle  of  the  stereoscope.  Special  methods  of  localizing  foreign 
bodies  have  been  introduced  of  late,  but  they  are  too  complicated 
to  be  referred  to  here. 

IV.  Onnshot  Wounds. — It  is  impossible  in  a  work  such  as  this 
to  go  minutely  into  the  subjert  of  gunshot  wounds,  but  it  is 
essential  to  indicate  their  most  important  features,  and  in  what 
respect  they  differ  from  other  forms  of  injury  already  described. 
The  character  of  a  gunshot  wound  varies  according  to  the  nature 
of  the  projectile,  the  arm  employed,  the  velocity  of  the  missile, 
the  distance  from  the  body  at  which  the  hrearm  was  discharged, 
the  part  of  the  body  struck,  and  the  direction  of  the  shot. 

The  wounds  inflicted  by  the  modem  small-bore  rifle  (t-g-,  the 
Lee-Metford,  Mauser,  or  Krag-Jftrgenson)  are  very  different  to 
those  produced  in  former  days.  The  desiderata  that  have  been 
considered  in  the  evolution  of  the  modern  rifle  have  been  to  secure 
great  muzzle  velocity,  a  low  trajectory,  and  clean  and  bard  hitting. 
To  this  end  the  barrel  has  been  rifled  so  as  to  cause  the  bullet  to 
rotate  on  its  own  logitudinal  axis  (without  such  rifling  the  bullet 
would  rotate  on  its  short  axis),  and  the  bullet  has  l>een  greatly 
modified,  whilst  the  old  form  of  gunpowder  has  given  way  to 
more  highly  explosive  substances. 

The  modern  bullet  is  a  long,  thin,  conical  body,  consisting  of 
a  core  of  lead  hardened  by  the  addition  of  2  per  cent,  of  antimony, 
enclosed  in  a  cover,  jacket  or  mantle  of  some  smooth,  hard  metal, 
e  g.,  80  per  cent,  of  copper  and  20  per  cent,  of  nickel  (Lee-Metford 
and  Mauser).  The  muzzle  velocity  is  very  high,  amounting  to 
2,000  feet  per  second  for  a  Lee-Metford  rifle,  and  2,300  feet  per 
second  for  a  Mauser  The  liajectory  is  nearly  flat ;  anything 
within  500  yards  may  be  fired  at  point-blank,  whilst  in  a  range 
of  2,000  yards  the  bullet  only  rises  194  feet,  as  compared  with 
866  feet  for  a  Snider  bullet 

The  effect  of  these  arms  varies  to  some  extent  with  the  range, 
but  not  nearly  so  much  so  as  was  formerly  maintained  ;  and 
although  the  worst  wounds  are  usually  produced  at  a  short  range, 
say  500  or  750  yards,  yet  quite  simple  wounds  with  no  disruptive 
phenomena  may  also  be  caused  at  a  similar  distance.  One  of  the 
best  marked  features  of  these  wounds  is  that  the  bullet  travels 
straight  and  direct,  without  lateral  deviation  or  deflection,  as  was 
so  commonly  the  case  in  the  old  days.  Simple  flesh  wounds  are 
of  no  great  importance  ptr  se,  granted  that  important  vessels  and 
nerves  are  not  injured.     The  aperture  of  entry  is  small,  and  looks 


somewhat  '  like  a  bug-bite ' ;  the  aperture  of  exit  is  slightly  larger, 
and  tends  to  be  a  little  more  slit-like.  A  certain  amount  of  extra- 
vasation occurs  into  the  tissues  around  the  track,  but  the  external 
bleeding  is  often  slight.  There  is  but  little  tendency  to  carry  in 
portions  of  clothing  or  septic  material,  and  the  wound  heals  by 
first  ioteotion  if  reasonable  precautions  are  taken.  The  external 
cicatrices  finally  look  very  similar  to  those  produced  by  bad  acne 
pustules.  Vessels  and  nerves  are  not  likely  to  be  injured  unless 
they  are  actually  in  the  line  of  the  bullet ;  the  accurate  limitation 
of  the  damage  to  this  line  is  evident  when  one  hears  of  a  bullet 
passing  between  the  abdominal  aorta  and  the  vena  cava  without 
either  being  injured.  If  a  large  artery  is  cleanly  hit,  the  patient 
bleeds  freely,  and  may  die  of  hemorrhage,  unless  it  can  be  con- 
trolled by  a  tourniquet.  If  the  artery  is  button-holed,  a  traumatic 
aneurism  may  result,  whilst  arterio- venous  wounds  have  been 
common  in  the  recent  South  African  campaign.  There  has  been 
some  difference  of  opinion  as  to  the  character  of  the  injuries  to 
bones ;  that  large  masses  of  cancellous  tissue  U^.,  the  lower  end 
of  the  femur)  can  be  drilled  cleanly  without  fracture  is  certain ; 
but  such  wounds  are  sometimes  associated  with  much  splintering 
and  involvement  of  neighbouring  joints,  possibly  as  a  result  of  a 
short  range,  or  of  expansion  of  the  bullet  from  the  tearing  down 
of  the  mantle.  If  a  bullet  hits  cleanly  the  compact  shaft  of  a  long 
bone,  it  may  smash  the  whole  bone  into  small  fragments,  or  the 
ibrce  may  be  more  localized  in  its  action,  though  always  severe. 
Such  comminuted  wounds  are  very  likely  to  become  septic,  if 
there  is  a  long  transport  to  the  field  hospital,  and  then  fragments 
undergo  necrosis  and  serious  inflammatory  phenomena  may 
follow.  Head  wounds  are  much  less  btal  than  might  be 
imagined  from  the  experimental  work  that  has  been  undertaken. 
At  close  range  frightful  disruptive  effects  are  produced  which  are 
almost  certain  to  befatal(see  Chapter  XXIIL);  at  a  longer  range 
comparatively  little  mischief  is  done,  except  along  the  line  of  the 
missile.  The  inner  table  is  always  more  splintered  than  the 
outer,  and  of  course  a  certain  amount  of  brain  substance  may 
escape.  Abdominal  wounds  are  also  much  less  serious  than 
formerly,  a  mortality  of  90  per  cent.  (American  Civil  War)  being 
replaced  by  one  of  40  per  cent,  in  the  recent  campaign,  and  that 
without  operation  {Treves).  The  mere  penetration  of  one  or  more 
coils  of  intestine  is  not  sufficient  to  cause  general  peritonitis  ;  the 
wound  is  very  small,  and  peristalsis  seems  to  come  to  an  end 
entirely  as  soon  as  the  patient  is  struck,  so  that  neighbouring  coils 
of  intestine  or  the  omentum  suffice  to  prevent  fxcal  extravasa- 
tion ;  indeed,  many  of  the  patients  suffer  but  little  constitutional  or 
local  disturbance.  Of  course,  an  empty  intestinal  canal  is  a  favour- 
able condition,  and  this  is  not  unfrequently  present  on  the  field 
of  battle.  Bloodvessels  may  be  wounded  m  the  mesentery,  and 
death  result  from  haemorrhage ;  solid  viscera,  such  as  the  liver 
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or  spleen,  are  often  damaged  but  little,  granting  a  fairly  long 
range.  On  the  whole,  the  effects  of  these  modern  bullets  is  to 
disable  without  killing,  unless  a  vital  part  is  struck. 

Soft-nosed  Bullets  (^.^.,  the  Dum-Dum)  are  characterized  by  the 
mantle  being  absent  at  the  top,  whilst  the  lead  core  is  usually  free 
from  antimony*  The  result  of  this  is  that  as  soon  as  the  bullet 
strikes,  the  lead  core  mushrooms  out,  and  terrible  mutilation  or 
destruction  of  surrounding  tissues  ensues,  whilst  bones  are  com- 
minuted and  solid  viscera  pulped.  A  similar  result  follows  from 
rubbing  or  cutting  off  the  top  of  the  Lee- Met  ford  or  Mauser 
bullet,  or  even  from  incising  the  cover  in  two  or  three  places. 

Martini-Henry  and  Snider  Bullets  produce  wounds  which  are 
intermediate  in  their  severity  between  the  preceding  two.  The 
aperture  of  entry  is  usually  small,  that  of  exit  large  and  wth 
everted  edges.  Portions  of  clothing  are  frequently  carried  in  by 
these  missiles,  and  add  to  the  risks  of  sepsis. 

Shell  Wounds  have  no  special  peculiarities  beyond  their  severity 
and  the  ghastly  nature  of  the  injuries  which  may  be  inflicted  by 
them,  depending  on  the  irregular  shape  of  the  fragments  into 
which  the  shell  bursts. 

Dangerous  wounds  may  be  inflicted  by  small  shot,  as,  for 
instance,  when  one  of  the  pellets  enters  the  eye,  whilst  the  wads 
or  other  portions  of  the  cartridge  may  also  be  carried  into  the 
body.  A  blank  cartridge,  if  discharged  at  a  short  distance,  may 
produce  a  severe  wound,  and  under  such  circumstances  the  skin 
around  is  likely  to  be  burned  and  blackened,  leaving  a  permanent 
bluish-black  tattooing  of  the  tissues. 

The  Treatment  of  gunshot  wounds  is  conducted  in  accordance 
with  general  surgical  principles,  although  it  may  have  to  be 
somewhat  modified  by  the  patient's  environment  and  by  the  fact 
that  after  a  battle  the  pressure  of  work  may  be  such  that  all 
lengthy  operative  procedures  have  to  be  discarded.  The  first 
essential  is  to  protect  the  wound  from  infection,  and  for  this 
purpose  the  small  packet  of  antiseptic  dressing  carried  by  all  our 
soldiers  is  admirable.  Bleeding  is,  if  possible,  controlled  by  a 
tourniquet ;  and  splints  must  be  improvised  for  broken  limbs,  if 
practicable.  As  soon  as  the  wounded  man  reaches  the  field 
hospital,  the  wound  is  more  thoroughly  explored  and  cleansed ; 
foreign  bodies  are  removed,  bleeding  points  secured,  and  if  the 
bullet  has  not  escaped  and  can  be  readily  detected,  it  should  be 
extracted.  When  lodged  deeply,  various  appliances  have  been 
introduced  to  locate  the  exact  position  of  a  bullet,  e.g.,  N61aton's 
porcelain-ended  probe  or  more  complicated  electrical  contrivances, 
such  as  the  telephone  probe.  Skiagraphy  has  also  a  large  field 
of  usefulness  before  it  in  this  direction.  Comminuted  fractures 
are  carefully  investigated,  detached  fragments  of  bone  are 
removed,  and  if  an  attempt  is  made  to  save  the  limb,  splints,  etc., 
are  carefully  applied.      Primary  amputations  for  bullet  wounds 
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are  not  very  common  at  the  present  day,  except  when  great  com- 
minutioD  of  bone  or  hopeless  involvement  of  vessels  and  nerves 
has  occurred.  Wounds  of  the  skull  always  demand  the  most 
careful  attention  ;  even  when  the  bullet  has  penetrated  cleanly 
and  escaped,  each  opening  must  be  trephined  so  as  to  allow  of 
the  removal  of  depressed  splinters  of  the  inner  table.  This  rule 
holds  good  even  when  a  bullet  has  merely  ploughed  a  groove  or 
track  along  the  calvarium  without  penetration.  The  results  of 
such  treatment  have  been  most  admirable. 

The  treatment  of  abdominal  wounds  produced  by  small-bore 
rifle  fire  is  generally  one  of  expectancy.  It  has  now  been 
abundantly  proved  that  patients  can  recover  in  the  m»st  astonish- 
ing ^hioD  from  bullet  wounds  which  have  traversed  the 
abdomen  from  side  to  side  or  from  front  to  back,  and  therefore 
unless  there  is  some  very  clear  indication,  operation  is  better 
avoided.  Moreover,  the  practical  difhculcies  connected  with 
abdominal  sections,  the  frequent  lack  of  sterilized  water,  of  towels, 
and  the  dirty  condition  in  which  the  patient  is,  owing  to  the 
exigencies  of  the  campaign,  tc^ether  with  the  length  of  time  that 
such  an  operation  takes— all  these  constitute  reasons  for  not 
interfering  unnecessarily.  Abdominal  distension  from  hsemorrhage 
is  one  of  the  chief  indications  for  laparotomy.  In  civil  practice 
the  ordinary  rules  of  treatment  are  followed  (Chapter  XXXII.). 

V,  Poisoned  WoiuidB. — The  great  majority  of  poisoned  wounds 
are  due  to  some  definite  micro-organism,  and  we  have  discussed 
their  nature  and  characteristics  elsewhere.  A  few  only  remain  to 
be  dealt  with  here. 

Stings  of  Insects,  such  as  bees  and  wasps,  may  be  exceedingly 
irritating  and  painful,  but  are  not  dangerous,  unless  some  local 
complication,  such  as  erysipelas,  supervenes,  or  the  stings  are 
very  numerous,  as  when  a  swarm  of  angry  bees  settles  on  a 
person,  or  the  part  involved  is  such  as  to  lead  to  serious  swelling, 
as  in  the  pharynx  or  tongue,  ccdema  of  the  glottis  possibly  arising 
under  such  circumstances.  All  that  is  usually  needed  is  the 
application  of  a  weak  alkaline  lotion,  whilst  a  common  and 
efficient  domestic  remedy  is  a  sliced  fresh  onion  applied  to  the 
part.  Care  must  also  be  exercised  to  ascertain  that  the  sting 
and  poison  sac  are  not  left  in  the  body. 

Some  varieties  of  flies  and  spiders  are  also  extremely  virulent, 
and  it  is  possible  that  actual  disease  can  be  transmitted  by  the 
former.  Thus,  if  a  fly  bites  a  person  after  feeding  on  putrid 
carrion,  some  form  of  septic  innammalion  may  be  originated  ; 
anthrax  may  also  be  spread  in  this  way.  Mosquitoes,  too,  play 
an  important  r6le  in  the  growth  and  development  of  filarix. 

8nake-bit«s  require  but  little  notice  here,  as  they  are  exceedingly 
rare  in  this  country,  the  common  adder  (Pt/ias  berus)  being  the 
only  venomous  one  likely  to  be  met  with,  and  even  with  this  the     • 


poison  is  not  sufficiently  virulent  to  do  much  harm  unless  the 
individual  attacked  is  a  child  or  a  person  in  a  very  bad  stale  at 
health.  The  poison  is  conveyed  to  the  wound  from  the  glands 
and  poison  sac  situated  on  either  side  of  the  upper  jaw  through 
fine  canals  in  the  specialized  teeth,  which  open  at  their  apices; 
these  teeth  are  so  delicate  in  some  snakes  that  it  may  be  difficull 
to  find  the  wounds  produced  by  them.  The  effects  of  aa  adder's 
bite  are  not,  as  a  rule,  noticed  immediately,  but  come  on  in  the 
course  of  an  hour  or  so ;  extreme  prostration  supervenes,  with  a 
weak  pulse,  cold  clammy  perspiration,  dilatation  of  the  pupils, 
and  perhaps  delirium  in  bad  cases,  merging  into  coma. 

The  Treatment  consists  in  preventing  the  absorption  of  the 
virus  by  tying  a  ligature  firmly  above  the  wound,  which  should 
then  be  laid  open  so  as  to  allow  of  free  bleeding,  and  the  surface 
excised  or  cauterized.  The  collapse  resulting  from  absorption  of 
the  poison  is  best  remedied  by  the  administration  of  stimulants  or 
the  hypodermic  injection  of  strychnine. 

In  India  and  other  countries  many  varieties  of  poisonous  snakes 
are  met  with,  and  wounds  are  frequently  fatal ;  indeed,  in  India  it 
is  stated  that  I2,ddo  individuals  are  yearly  destroyed  in  this  way. 
The  symptoms  come  on  rapidly,  and  are  extremely  severe,  although 
they  are  modified  according  to  the  variety  of  snake.  The  treatment 
must  necessarily  be  more  energetic  ;  probably  the  introduction  of 
Eraser's  antivenine  will  be  the  means  of  saving  life. 

The  Anatomical  Tnbercle,  or  Butcher's  Wart  (  Verruca  narogenua), 
consists  in  a  papillomatous  development  usually  on  the  knuckles 
or  wrists,  of  those  who  are  exposed  to  wounds  either  in  the  dead- 
house  or  slaughter-house.  It  is  in  all  probability  a  manifestation 
of  tuberculous  infection,  and,  indeed,  resembles  somewhat  closely 
the  appearance  of  lupus  when  it  develops  on  the  hands.  Treat- 
ment consists  in  tlie  application  of  a  powerful  caustic,  whilst  in 
bad  cases  it  is  necessary  to  scrape  the  surface  before  cauterizing. 

Dissection  or  Post-mortem  Wounds  have  obtained  an  unenviable 
notoriety  as  being  fertile  in  the  production  of  serious  inflammatory 
disturbance,  and  although  the  graver  forms  are  less  common  now 
than  formerly,  yet  they  are  still  met  with  occasionally.  It  is 
well  known  that  bodies  are  most  virulent  within  a  few  hours  of 
death,  and  hence  the  posl-mortem  room  is  more  frequently  respon- 
sible for  these  affections  than  the  dissecting  room  ;  moreover,  the 
care  which  is  expended  upon  the  preparation  of  subjects  by  in- 
jecting them  with  antiseptics  reduces  the  dangers  which  might 
arise  from  the  latter  source. 

Inflammatory  disturbances  may  arise  under  these  conditions 
from  several  distinct  causes : 

1.  The  presence  of  strong  antiseptics,  such  as  arsenic,  often 
irritates  abrasions,  and  causes  tenderness  and  congestion  of  the 
matrices  of  the  nails. 

2.  The  organisms  occurring  in  actual  putrid  material  have  no 


power  of  attacking  living  tissues,  although  some  iiritation  may  be 
caused  by  them  if  small  sores  or  abrasions  are  present. 

3.  Pathogenic  organisms  are  frequently  found  in  bodies  soon 
after  death,  and  are  especially  virulent  when  developing  in  the 
exudations  from  serous  membranes,  such  as  the  peritoneum,  and 
hence  both  the  surgeon  who  opjerates  on  the  hving  subject,  and 
the  patbologist  who  examines  the  body  after  death,  are  alike 
exposed  to  serious  risk  either  from  an  accidental  puncture  or  from 
the  infection  of  some  abraded  surface.  It  is  even  possible  for 
infection  to  occur  through  the  hair  follicles  of  an  unbroken  skin. 

The  lesions  originated  by  any  of  these  means  vary  in  their 
nature  with  the  method  of  Inoculation,  the  virulence  of  the 
organisms,  and  the  power  of  resistance  of  the  individual.  In  the 
simpler  cases  all  that  ensues  is  a  limited  irritation  of  some  abrasion 
or  scratch,  which  rapidly  disappears  on  the  application  of  some 
sedative  or  antiseptic  lotion.  Suppurative  folliculitis,  or  even 
boils,  arise  from  infection  of  the  hair  follicles,  and  in  worse  cases 
the  various  forms  of  onychia,  paronychia,  or  diffuse  cellulitis, 
with  or  without  suppuration  in  the  nearest  lymphatic  glands. 
Severe  toxccmic  symptoms  usually  accompany  the  last-named 
conditions,  and  even  acute  septicasmia  may  develop.  The 
immediate  treatment  indicated  for  a  dissection  wound  is  to  tie 
a  ligature  or  handkerchief  around  the  base  of  the  wounded 
finger,  so  as  to  encourage  bleeding  and  prevent  the  absorption 
of  toxic  materials  ;  the  part  is  then  well  washed  under  a  tap  of 
cold  water,  immersed  in  an  antiseptic  solution,  and  sucked  for 
some  minutes ;  an  antiseptic  dressing  must  then  be  applied. 
Any  inflammation  which  arises  subsequently  must  be  treated 
according  to  the  general  rules  of  surgery. 

A  common  result  of  poisoned  wounds  of  the  fingers,  whatever 
their  origin,  is  inflammation  of  the  nail  matrix  (Chapter  XIV.),  or 
of  the  tissues  of  the  fingers,  constituting  a  whitlow ;  and  it  will 
be  convenient  to  describe  the  Utter  condition  at  this  place. 

A  Wbitlow  {Paronychia  or  Panaritium)  occurs  in  four  different 
forms,  of  which  one  is  a  true  cellulitis,  another  a  t en o- synovitis, 
a  third  is  a  localized  inflammation  of  the  skin,  and  the  fourth 
involves  the  terminal  phalanx. 

(a)  The  BilbenticTiI«r  whitlow  consisia  merely  ia  a  development  of  pus 
beocath    the   cuticle   which   separates   it  fram  Ihe  cutis  vera      It  is  very 

Kintul,  but  otherwise  is  of  htlle  importance.  A  boracic  poultice,  preceded 
the  removal  ijl  the  loose  cuticle,  is  all  that  is  needed  in  its  treatment. 
lb)  Tbe  Snbcstuiacnu  whitlow  is  a  true  cellulitis,  commcDcing  in  the  pulp 
of  a  finf;er,  but  often  spreading  upwards  to  involve  the  palm.  The  finger 
becomes  swollen  and  painful,  tbe  pain  being  increased  by  pressure  or  by 
hanging  down  Ihe  arm.  Gradually  txjth  these  symptoms  increase  in  amount, 
(he  t>ack  of  the  finger  becoming  cedemalous,  and  tne  pulp  more  or  less  red. 
The  aweltiag  is  at  first  hard  and  brawny,  and  even  when  pus  is  present  il  may 
be  difticult  10  delect  flnctnalion  utiless  Ihe  abscess  is  nearly  pointing.  Con- 
stitutional E>mploms  are  not,  as  a  rule,  very  severe,  (hough  Ihe  intensity  of 
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tbe  paiD  may  exhaust  llie  p»lienl.  The  hand  should  be  elevated,  and  the 
finger  poulticed.  A  free  incision  should  be  eaily  adopted,  but.  though  free, 
must  tiol  eilend  too  deeply,  or  the  tendon  sheath  may  be  opened  and  infected. 
Occasionally  the  pus  forms  al  one  or  other  side  of  the  finger,  and  the  inci^ons 
must  then  be  siiita.bly  modified.  Antiseptic  fomentations  may  be  continued 
after  such  an  incision,  the  constant  moisture  adding  greatly  10  the  patient'* 
comfort. 

(r)  The  Thecal  form  of  whitlow  is  really  a  suppurative  teno-S3moviiis  of  the 
flexor  sheaths.  The  signs  are  much  the  same  as  in  the  former  variety,  only 
more  severe,  tiecause  the  process  is  often  more  extensive.  As  special  features 
may  be  mentioned  the  inability  of  the  patient  to  bend  the  finger,  and  the 
extreme  pain  caused  on  attempting  to  do  so,  owing  to  the  involvement  of  the 
Icudon  The  swelling  also  is  more  marked,  and  usually  extends  to  the  dorsum 
portant  to  remember  that  the  flexor  sheaths  commuoi- 
-  palmar  sheath— always  in  the  case  of  the  tbamb, 
usually  in  the  little  finger,  but  not  in  the  index. 
middle,  and  ring  fingers  (Fig.  50).  In  the  last 
case  suppuration  ceases  at  the  level  of  tbe 
heads  01  the  metacarpal  bones  ;  but  occasion- 
ally it  oversteps  this  limit,  and  involves  the 
palm  in  the  same  way  as  in  the  thumb  and 
little  finger.  Free  and  early  incision  must  be 
made  to  anticipate  such  extension,  and  also  to 
limit  as  far  as  possible  the  adhesions  which 
the  tendons  are  liable  to  contract,  or  to  prevent 
them  from  sloughing  owing  (o  the  acuteness 
of  the  inflammation.  In  neglected  cases  the 
pus  may  burrow  to  the  dorsum  of  the  fingers, 
necessitating  counter. openings ;  or  the  peri- 
osteum may  be  aflecied.  leading  to  disease  or 
death  of  the  phalanges ;  the  iuleTphalangeal 
Joints  may  also  be  disorganized.  If  the  palm 
is  involved,  care  must  be  taken  in  incising  the 
abscess  not  to  wound  the  superficial  palmar 
arch  or  its  branches.  The  incision  should  be 
made  along  the  middleof  the  metacarpal  bones 
involved,  and  not  higher  than  the  centre  of  tbe 
palm ;  but  an  opening  may  also  be  necessaiv 
close  to  the  level  of  the  wrisl-joinl,  and  this 
can  be  made  in  the  middle  line  without  danger, 
(</)  The  SabperiMleil  whitlow  may  be  merely  a  complication  of  the  thecal 
variety :  but  it  occasionally  starts  as  an  acute  necrosis  of  the  terminal  phalanx, 
arising  either  idiopathically  or  as  a  result  of  infection  from  the  nail  matrix. 
The  inflammation  may  be  limited  to  the  end  of  the  finger,  or  may  spread  to 
the  palm.  Free  incisions,  and  the  removal  of  the  bone,  if  dead,  constitute  th« 
treatment  required 

Eepair  of  Wonnds. 

In  former  days  five  dilTerent  methods  of  repair  were  described:, 
but  increased  knowledge  and  further  research  warrant  us  in 
mnking  the  statement  that  there  is  but  one  method  of  repur, 
which,  however,  is  modified  according  to  the  conditions  of  the 
\yoiuid,  and  tliat  this  process  is  essentially  the  same  whatever 
tissue  of  the  body  is  involved,  be  it  iKine,  muscle,  tendoD,  or 
subcutaneous  connective  tissue.  It  must  be  noted  that  repair  is 
not  synonymous  with  regeneration.  It  is  very  unusual  for  any 
tissue  which  has  suffered  from  a  serious  lesion  to  be  r 
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lulbt  any  spaces 
ly  occupied. 

The  first  stage  in  the  process  consists  in  an  abundant 
m  of  small  round  alls,  presumably  leucocytes,  whose 
n  is  to  remove  all  dead  or  damaged  tissue,  as  well  as  to 
up,  disintegrate,  and  finally  absorb,  any  blood-clot  which 
iat.  These  cells  are  derived  from  the  surrounding  vessels, 
B  accompanied  by  a  certain  amount  of  serous  oozing,  so 
;  have  here  the  early  manifestations  of  a  slight  inflamma- 
action,  which,  if  it  does  not  extend  beyond  certain  limits, 
aeficial  proceeding.  Should  it,  however,  become  excessive, 
a  bacterial  invasion  is  present,  injurious  results  may  follow, 
discussion  has  arisen  among  pathologists  as  to  whether  or 
s  st^e  of  repair  is  to  be  considered  inHammatory  in  origin ; 
iaomenA  are,  however,  so  exactly  similar  to  those  occurring 
earliest  stages  oF  inflammation  that  it  is  impossible  to  draw 
e  of  distinction  between  them. 

'he  exudation  of  leucocytes  is  soon  followed  by  the  appear- 
■  a  number  of  larger  cells  with  more  distinct  nuclei,  and  in 
cell  division  is  always  accompanied  by  karyokinesis  ;  these 
meA  fibroblasts,  and  are  now  considered  the  active  agents  in 
arative  process.  There  is  some  difference  of  opinion  as  to 
gin  of  these  cells  ;  formerly  they  were  supposed  to  be 
sd  leucocytes,  but  more  recent  researches  indicate  that 
re  derived  from  the  multiplication  of  fixed  or  wandering 
live  tissue  corpuscles  or  of  the  endothelial  cells  lining  the 
During  capillaries  or  lymphatics.  Whatever  their  origin, 
-vtn   form    a  laver  of  cellular  tissue  which    lies   UDon    or 
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plasm  (Fig.  51,  a),  which  appear  first  as  minute  buds,  but  rapidly 
increase  in  length,  and  may  be  single  or  double.  They  soon 
bend  over  to  unite  with  similar  threads  growing  out  from  other 
capillaries,  or  with  the  wall  of  another  vessel  (Fig.  51,  fc),  or 
occasionally  they  unite  with  the  vessel  from  which  they  started. 
The  connective  tissue  cells  may  also  become  spindle-shaped, 
and  send  out  branching  processes  to  unite  with  the  offshoots 
from  the  vessel  walls.  After  a  time  these  protoplasmic  threads 
become  canalized  (Fig.  51,  c),  and  a  communication  is  estab- 
lished between  them  and  the  mother  vessel,  so  that  blood  passes 
into  them.     The  new  capillary  wall,  at  first  homogeneous,  soon 


Fig.  51. — New  Vessel  Formation.     (After  Tillmanns.) 

a,  A  small  bud-like  projection  from  the  wall  of  a  capillary ;  b,  the  union  of 
such  buds  one  with  another,  or  with  the  branching  processes  of  connec- 
tive tissue  cells  ;  c,  the  canalization  of  these  processes. 


becomes  lined  with  definite  endothelial  cells,  and  strengthened  by 
the  connective  tissue  which  forms  around  it.  By  this  means 
a  soft  vascular  tissue  is  produced,  known  as  granulation  tissHe 
(Plate  v.,  Fig.  2),  consisting  of  loops  of  capillaries  supported 
by  large  nucleated  cells  with  a  varying  amount  of  intercellular 
substance,  which  soon  becomes  fibrillated  in  texture. 

(d)  The  transformation  of  this  granulation  tissue  into  fibro- 
cicatricial  tissue  is  next  proceeded  with.  Formerly  it  was  sup- 
posed that  the  cells  of  the  granulation  tissue  were  themselves 
transformed  into  the  fibres  from  which  scar  tissue  is  developed, 
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but  tbis  idea  is  now  abandoned  in  favour  of  one  which  maintains 
(hat  the  fibnllfe  are  derived  as  an  intercellular  exudation.  By  the 
contraction  of  these  fibres  the  cells  become  flattened  out  and 
compressed,  and  the  newly-formed  vessels  constricted,  so  that  as 
time  passes  the  scar  tissue  becomes  less  and  less  vascular,  and 
consequently  firmer  and  denser,  as  well  as  smaller, 

(e)  Whilst  this  last  stage  is  in  progress,  the  surface  of  the 
wound  is  covered  over  with  cuticle,  which  spreads  inwards  from 
healthy  epithelium  in  the  neighbourhood  of  the  wound,  and 
especially  from  the  deeper  layers  of  the  rete  Malpighii. 

As  already  stated,  the  general  process  of  repair  sketched  above 


le  wtiund  is  occQpieii  by  a  Gbro-ceUula.r  growth,  into  which  loops  of 
capillaries  extend,  constituting  granulation  tisEue,  whilst  the  epithelium 
has  united  across  the  surface. 


is  modified  according  to  the  character  and  condition  of  the  wound. 
Four  chief  modifications  are  met  with  in  surgery  : 

I.  Healing  by  First  Intention  or  Primary  Union  occurs  in  cleanly- 
cut  aseptic  wounds  where  the  lips  are  unbruised  and  brought 
together,  so  that  no  extensive  collection  of  blood  or  discharge 
between  them  is  possible.  A  thin  layer  of  blood-clot  lies  between 
the  surfaces  of  the  wound  and  penetrates  into  its  meshes,  and  the 
contraction  of  this  clot  is  at  first  the  chief  means  of  keeping  the 
deeper  parts  in  apposition.  There  is  but  a  microscopic  line  of 
damaged  tissue,  which,  together  with  the  blood-clot,  is  easily 
absorbed,  and  the  process  runs  a  typical  course,  as  sketched 
out  above,  union  being  effected  in  five  to  seven  days.  (See 
Fig.  52,  and  Plate  VIII.,  Fig.  I.) 

3.  Healing  by  OtuinlAtioii,  or  second  intention,  as  it  used  to  be 
termed,  is  met  with  (a)  in  cases  where  there  has  been  definite  toss 
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of  substance,  so  that  the  lips  of  the  wound  are  not,  or  cannot  be 
approxi mated  ;  as  also  {h)  when  the  surface  of  the  wound  is 
bruised  or  damaged  so  that  portions  of  tissue  have  to  separate  by 
sloughing ;  or  (c)  when  the  advent  of  sepsis  has  prevented  the 
occurrence  of  primary  union. 

When  a  small  amount  of  aseptic  dead  tissue  is  present,  it  is 
removed  as  previously  described  (p.  69)  by  an  invasion  of  leuco- 
cytes from  the  surrounding  vessels,  which  disintegrate  and  gradu- 
ally absorb  it.  These  are  followed  by  the  fibroblasts,  which  fi>mi 
a  layer  of  granulation  tissue  on  the  surface  of  the  wound  (Fig.  S3}< 
If  there  is  much  slough  to  be  dealt  with,  the  vitahty  of  the  granu- 
lation tissue  cannot  be  maintained  beyond  a  certain  distance  Erom 
its  source  of  nutrition,  and  so  by  a  process  of  simple 


s  cast  off  and  a  granu- 
ieptic,  ulcerative  inflam- 
le,  which  brings  about  1 


ulceration  the  unabsorbed  dead  portion  i 
lating  surface  remains.  If  the  slough  is  ; 
mation  occurs  in  the  adjacent  hving  tissi 
similar  result,  though  accompanied  by  suppuration  and  ! 
fe\'er.  When,  however,  there  is  a  simple  loss  of  substance, 
with  no  bruising  or  damage  to  the  tissues,  the  course  of  events  is 
as  follows:  The  blood-stream  in  the  superficial  capillaries  having 
been  arrested,  adjacent  vessels  become  dilated,  and  from  these 
an  exudation  of  plasma  and  leucocytes  results.  The  plasms 
coagulates  on  the  surface  and  forms  a  layer  of  hbrin,  entiingled 
in  the  meshes  of  which  are  a  number  of  white  corpuscles,  so 
that  the  wound  becomes  covered  with  a  film  of  whitish -yellow 
material  known  as  lympk  This  gradually  increases  in  amount 
and  thickness,  and  is  vascularized  from  below  into  granulation 
tissue,  this  process  occupying  from  four  to  seven  days  (Plate  \'., 

healing  of  a  granulating  wound  is  brought  about  by  the 


Fig.  J). 
The  ■ 
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coDversioa  of  the  granulations  into  fibro-cicatriciat  tissue,  and 
by  the  surface  becoming  covered  with  cuticle.  The  contractile 
tendency  inherent  in  all  cicatricial  tissue  produces  two  results 
from  its  presence  in  the  base  of  the  wound  beneath  the  super- 
ficial layer  of  granulations  :  (i.)  The  surface  area  of  the  wound 
is  diminished  in  all  directions,  a  most  important  element  in 
the  healing  process,  since  if  the  base  is  adherent  to  some  dense 
resisting  structure  repair  is  slow  and  difficult,  and  the  wound 
may  remain  open  as  a  so-called  chronic  ulcer.  When  the  granu- 
lating sur&ce  is  very  extensive,  contraction  may  proceed  to  such 
an  extent  as  to  obliterate  many  of  the  vascular  channels,  and  by 
thus  depriving  the  superficial  tissues  of  their  adequate  nutrition, 
the  healing  process  may  be  indefinitely  prolonged,  (ii.)  The 
depth  of  the  wound  is  diminished,  partly  by  the  continuous  growth 
of  granulation  tissue  from  below  upwards,  but  also  by  the  con- 
tractile base  lifting  the  deeper  structures  to  the  surface.  If 
the  base  of  the  wound  cannot  be  raised,  the  cicatrix  is  usually 
depressed  and  adherent  to  the  underlying  parts. 

During  the  process  of  repair  the  wound  takes  on  the  appearances 
already  described  as  characteristic  of  a  healing  ulcer  (p.  63). 

3.  HMli&g  ondflT  a  Scab  is  a  proceeding  that  can  only  take  place 
in  very  small  wounds,  such  as  superficial  grazes  and  abrasions, 
and  is  practically  identical  with  the  granulating  process,  except 
that,  instead  of  an  artificial  dressing  applied  by  the  surgeon,  the 
lesion  is  covered  by  a  scab  which  consists  of  clotted  blood  or 
dried  exudation.  Should  sepsis  be  present,  pus  is  likely  to 
accumulate  beneath  the  scab  and  give  trouble. 

4.  HfftHpg  hy  Organisition  of  Blood-dot  is  only  observed  in 
strictly  aseptic  wounds  where  there  is  definite  loss  of  substance, 
as  in  the  deep  channels  made  in  the  treatment  of  bones  thickened 
by  chronic  osteitis.  Blood  is  allowed  to  collect  and  coagulate  so 
as  to  fill  the  cavity,  and  the  sur^e  is  covered  with  protective  to 
prevent  irritation  irom  the  dressings.  The  dark  coagulum  shows 
no  trace  of  change  for  some  days,  but  gradually  the  peripheral 
portions  become  granular  and  yellowish-white  m  colour ;  these 
arc  gradually  vascularized  and  transformed  into  granulation 
tissue,  which  in  time  spreads  over  the  whole  surface  from 
periphery  to  centre,  and  then  healing  occurs  as  described  above. 
The  clot  is  absolutely  passiv'e  in  this  process,  being  infiltrated  by 
leucocytes  and  removed  by  degrees,  and  thus  merely  serves  as  a 
basis  of  support  or  scaffolding  for  the  building  up  of  the  granula- 
tion tissue  which  replaces  it. 

A  8cu  is  a  mass  of  fibroid  tissue  covered  by  epithelium,  which 
has  been  formed  in  the  repair  of  a  wound  (Plate  VIII.,  Fig.  2).  It 
is  at  first  vascular,  and  contains  cells  of  the  connective  tissue  type ; 
but  after  a  time,  as  contraction  continues,  the  cell  elements  become 
Battened  out,  fewer  in  number  and  less  obvious,  the  intercellular 


214  A  MANUAL  OF  SURGERY 

fibrous  tissue  more  abundant,  and  the  vessels  constricted,  so  that 
finally  a  scar  becomes  well-nigh  bloodless.  Where  superficial,  its 
colour  changes  from  red  to  white,  and  if  of  small  size  it  may 
almost  disappear,  but  never  absolutely,  unless  the  subcutaneous 
tissue  has  not  been  involved.  When  the  parts  around  become 
injected  by  any  cause,  such  as  sharp  friction,  the  ansemic  scar 
tissue  again  becomes  evident  by  contrast.  Lymphatics,  nerves, 
hairs,  and  cutaneous  glands  are  all  absent,  except  perhaps  at  the 
periphery,  and  the  epithelial  covering  itself  is  merely  a  uniform 
layer  without  papillae. 

The  Pathological  Phenomena  connected  with  scars  are  as 
follows : 

1.  Excessive  Oontraction,  which  may  lead  to  j^eat  deformity, 
especially  when  the  wound  has  occurred  in  the  flexure  of  any  of 
the  joints.  A  web-like  mass  of  fibroid  tissue  then  forms,  limiting 
movement,  and  requiring  operative  interference.  A  seriously 
burned  hand  may  by  cicatricial  contraction  be  fused  into  an  un- 
sightly mass,  rendering  the  fingers  of  little  use ;  similarly,  the 
chin  may  be  drawn  down  and  practically  fixed  to  the  sternum, 
and  the  lower  lip  everted,  as  the  result  of  a  burn  on  the  front  of 
the  neck.  The  Treatment  of  such  conditions  consists  in  dividing 
the  cicatrix,  and  thus  freeing  the  parts,  during  which  process  it 
must  be  remembered  that  deeper  structures  of  importance,  such 
as  the  main  vessels  and  nerves,  may  be  adherent  to  the  under 
surface,  and  thus  be  endangered.  When  once  the  scar  has  been 
divided,  there  is  often  no  difficulty  in  restoring  the  parts  to  their 
normal  positions,  although  when  the  contraction  has  existed  for 
any  length  of  time  it  may  be  advisable  to  do  this  slowly,  even  by 
gradual  extension  with  a  weight  and  pulley,  so  as  to  avoid  any 
risk  of  lacerating  the  deeper  parts,  which  are  usually  contracted 
secondarily.  The  raw  surface  formed  by  the  opening  out  of  the 
contraction  has  now  to  be  covered  with  epithelium  by  some  form 
of  skin-grafting  or  by  a  plastic  operation ;  most  of  the  cases  can 
be  dealt  with  by  Thiersch's  method,  but  the  results,  though 
promising  for  a  time,  are  often  ultimately  disappointing. 

2.  Overgrowth  of  the  scar  tissue  is  sometimes  met  with,  con- 
stituting what  is  known  as  the  false  or  Alibert's  Keloid.  This 
most  frequently  occurs  in  the  scars  of  burns  or  of  wounds  in 
tuberculous  patients,  but  may  arise  from  any  cicatrix,  presenting 
itself  as  a  fibroid  indurated  mass  of  a  dusky  red  colour,  with 
perhaps  a  number  of  dilated  vessels  coursing  over  it,  which 
occupies  the  region  of  the  old  scar,  and  may  possibly  send  claw- 
like processes  into  neighbouring  healthy  structures.  It  consists 
merely  of  a  hyperplasia  of  the  scar  tissue,  but  as  to  its  aetiology 
nothing  is  known.  With  the  exception  of  somewhat  severe 
pruritus  or  itching,  its  presence  entails  no  inconvenience,  although 
if  it  occurs  on  exposed  parts  it  may  be  very  disfiguring.  Removal 
is  useless,  since   the  keloid  almost   always   recurs  in  the  new 
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cicatrix  and  in  the  stitch  holes.     After  a  longer  or  shorter  interval 
it  often  disappears  spontaneously. 

3.  Ulceiatiiin  of  Scars,  the  result  of  defective  nutrition,  is  a 
troublesome  condition  to  deal  with,  as  repair  is  usually  slow, 

4-  PainlU  Scars  arise  from  either  the  implication  of  a  nerve 
terminal  io  the  cicatrix,  or  the  pressure  of  a  contracting  scar  upon 
the  bulbous  end  of  a  divided  nerve,  as  in  amputation  stumps.  In 
each  case  further  operation  is  necessary ;  in  the  former  the  cicatrix, 
or  at  any  rate  the  painful  portion  of  it,  is  excised,  whilst  in  the 
latter  the  stump  must  be  opened  up,  and  the  enlarged  end  of  the 
effected  nerve  removed. 

5-  Malignant  Disease  of  Scars  is  of  an  epitbeliomatous  type,  and 
appears  as  a  hard  tumour  with  everted  edges,  a  thickened  base, 
^d  usually  a  good  deal  of  fcKtid  discharge.  The  progress 
'^  ^ety  slow,  since  the  vascularity  of  the  tissue  is  slight.  It  is 
painless,  from  the  absence  of  nerves,  and  as  long  as  the  disease  is 
limited  to  the  scar,  no  lymphatic  implication  will  be  noted.  As 
^WD,  however,  as  the  malignant  growth  invades  healthy  tissues, 
'he  usual  phenomena  show  themselves.  The  diseased  tissues  may 
he  freely  dissected  out,  having  regard  to  subjacent  structures,  and 
'he  Hound  closed  by  some  plastic  inethod.     / 

deneral  Oonditions  connected  with  Wounds. 

!■  Shock.— By  the  term  '  shock  '  is  meant  a  genera!  depressed 

Mndiiion  of  the  nervous  system,  resulting  from  some  energetic 
stimulus,  which  is  either  transmitted  to  the  vital  centres  in  the 
l^fdulli  from  the  peripheral  sensory  or  sympathetic  nerves  of  an 
"ijured  part,  or  may  descend  to  them  from  a  disturbance  of  the 
^otional  centres  through  the  nerves  of  special  sense.  Local 
"•^  is  a  curious  condition  of  insensibility  to  pain  on  handling, 
'*nicl\  is  sometimes  present  after  severe  injuries,  and  is  especially 
^n  ID  gunshot  wounds.  Possibly  it  is  due  to  some  temporary 
paralysis  of  the  sensory  nerves. 

,  ^'  lerm  coUkpsa  is  applied  to  a  condition  very  simitar  in  nature  to  shock, 
11  aiflerjng  {^om  it  mainly  in  ils  onset,  which  is  gradual,  and  often  preceded 
J*™*  enhausling  disease,  and  by  the  fact  that  muscular  relaxation  is  more 
^ompltie.  The  collapse  of  cholera  is  one  of  the  most  typical  manifestations, 
Wiy  condition  associated  with  loss  or  derivation  of  fluids  from  the  vessels 
™y  Rive  nse  lo  it,  e.g. ,  prolonged  vomiting  or  serious  haemorrhage.  If  at  the 
j™f  lime  septic  absorption  is  taking  place,  the  symptoms  are  slill  more 
'|~'«d;  thus  in  acute  peritonitis  the  Iwo  factors,  removal  of  fluid  from  the 
"'Elation  and  loxxmia.  are  proceeding  concurrently.  Shock  usually  tends 
''  '^McTA',  unless  the  lesion  is  of  a  serious  nature,  and  then  collapse  may 
supervene  and  prove  fatal ;  thus,  after  rupture  of  Ihe  inlesline  the  immediate 
'liipionwareiheresult  of  shock,  but  they  are  quickly  followed  by  the  collapse 
due  10  acute  peritonilis 

The  degree  of  shock  experienced  in   any  particular  case  is 
mainly  influenced  by  the  following  factors  ; 
[a)  The  uvtrity  and  extent  of  the  injury,  which  may  be  calcu- 


lated  either  by  the  number  of  sensory  nerve  terminals  affected, 
i.e.,  the  superficial  extent  of  the  lesion,  or  by  the  depth  to  which 
Ilie  injury  exlends.  Speaking  generally,  the  amount  of  shock 
varies  directly  with  the  depth  of  the  wound,  since  the  deeper  the 
wound,  the  greater  the  violence  which  has  produced  it;  but  in 
some  cases  extensive  superficial  wounds  produce  a  more  severe 
effect  than  limited  deep  ones,  owing  to  the  larger  number  of  nerves 
involved,  along  which  stimuli  can  be  carried  to  the  centres  ;  thus, 
an  extensive  superficial  burn  is  more  likely  to  produce  fatal  shock 
than  the  complete  incineration  of  an  extremity, 

(h)  The  siit  of -the  injury.  The  more  essential  and  sensitive  the 
organ  injured,  and  the  more  closely  it  is  connected  with  the  chief 
sympathetic  or  cerebral  centres,  the  greater  will  be  the  shock; 
thus,  a  small  wound  of  the  intestine,  stomach,  or  any  of  the  viscera, 
is  much  more  serious  than  an  extensive  accident  to  one  of  the 
limbs.  This  fact  is  sometimes  of  practical  value  in  the  determina- 
tion of  the  exact  nature  of  abdominal  injuries.  When  severe 
shock  with  abdominal  pain  lasts  for  twenty-four  hours  after  an 
acci'dent,  the  surgeon  may  be  almost  certain  that  some  internal 
viscus  has  been  seriously  damaged,  and  should  at  once  consider 
~  the  advisability  of  performing  laparotomy. 

(f)  The  nervous  susctfilihilily  of  the  patient  is  a  most  important 
element,  for  the  more  highly  organized  the  nervous  system,  the 
greater  is  the  amount  of  shock  experienced,  and  vice  versii.  Prison 
surgeons  bear  this  out,  for  amongst  the  coarser  and  baser  types  of 
criminals  operations  may  be  performed  without  an  anaesthetic  in  a 
surprising  manner. 

{d)  The  expectation  or  not  of  the  injury.  When  the  whole  nervous 
system  is  maintained  in  a  state  of  tension,  anxiously  expecting  the 
receipt  of  some  painful  impression,  the  effect  produced  will  natu- 
rally be  increased ;  whilst  if  the  attention  is  diverted,  and  interest 
actively  aroused  in  other  things,  the  shock  at  the  time  is  much 
diminished,  though  its  effects  may  be  subsequently  greater.  Thus, 
in  the  keen  excitement  and  nervous  tension  of  a  liattle,  soldiers 
have  often  been  wounded  severely,  and  yet  not  known  it  at  the 
time  ;  whilst  the  pain  of  the  most  trifling  cut  may  produce  deep 
shock  when  the  patient  is  in  a  slate  of  dread  and  anticipation. 

The  Symptoms  vary  with  the  injury  inflicted,  from  a  slight 
momentary  giddiness  and  faintness  (known  ordinarily  as  an  attack 
of  syncope  or  a  fainting  fit]  to  immediate  and  complete  prostralion. 
insensibility,  and  even  death.  The  pulse  is  at  first  small,  slow, 
and  weak,  but  soon  becomes  irregular,  extremely  rapid,  and  often 
imperceptible;  the  countenance  is  pallid  and  shrunken,  and  the 
brow  covered  with  cold  sweat ;  the  respirations  are  slow  and 
shallow,  whilst  the  temperature  is  usually  subnormal. 

After  an  interval,  the  length  of  which  depends  on  the  severity 
of  the  lesion  and  the  treatment  adopted,  reaction  occurs,  being 
introduced  by  increased  depth  and  frequency  of  the  respirations ; 


the  pulse  becomes  slower  and  fuller,  the  surface  warmer,  whilst 
consciousness  and  muscular  power  are  gradually  restored.  During 
this  period  it  is  not  unusual  for  an  attack  of  vomiting  to  supwrvene, 
prot^bly  due  to  hyperemia  of  the  brain  following  the  anxmia 
which  has  been  responsible  for  most  of  the  preceding  symptoms. 

When  the  accident  or  operation  has  resulted  in  serious  loss  of 
blood,  the  phenomena  of  bfemorrhage  are  associated  with  those  of 
shock  ;  the  pulse  is  sometimes  of  the  hemorrhagic  type  {p.  223) ; 
the  blood  is  altered  in  its  characters,  and  great  restlessness  may 
be  present. 

Sometimes  reaction  is  accompanied  by  great  irritability,  either 
of  the  mental  or  muscular  systems ;  in  the  one  case  leading  to 
traumatic  delirium,  which  is  always  of  grave  import,  and  in  the 
other  to  intense  restlessness,  as  in  the  shock  which  follows  exten- 
sive bums.  It  is  possible  that  in  both  these  conditions  a  toxic 
element  has  been  introduced.  The  term  erethitic  shock  is  some- 
times applied  to  these  manifestations. 

Occasionally  the  evidences  of  shock  are  delayed  in  their  ap- 
pearance for  some  time  after  the  injury,  and  come  on  gradually. 
Especially  is  this  the  case  after  railway  accidents  when  no  (;reat 
injury  has  been  experienced ;  for  a  time  the  anxiety  and  excite- 
ment are  such  that  no  depression  is  noticed,  but  as  the  mental 
perturbation  passes  off,  the  individual  experiences  symptoms  very 
»milar  to  the  above,  but  probably  rather  of  the  nature  of  neuras- 
thenia than  of  real  shock  (see  Chapter  XXI.).  When  an  accident 
occurs  to  a  prerson  in  a  state  of  intoxication,  it  is  not  unusual  for 
the  phenomena  of  shock  to  be  delayed  for  some  time,  only  showing 
themselves  when  the  effect  of  the  alcohol  has  passed  away. 

Pathology. — The  post-mortem  evidences  are  not  very  charac- 
teristic, but  they  all  point  to  a  loss  of  control  of  the  nervous  system 
over  the  vascular,  resulting  in  anaemia  of  the  brain  and  superficial 
parts  of  the  body,  and  enormous  engorgement  of  the  abdominal 
viscera,  lungs,  and  great  venous  trunks ;  the  heart  ':ontains 
practically  no  blood,  although  it  is  probable  that  the  ri:.'ht  -ide  is 
much  distended  at  the  time  of  death,  especially  whtrn  <iue  to 
sudden  injury,  and  subsequently  empties  itself  by  post-mortem 
contraction.  The  expUnatim  of  the  phenomena  of  shfx,k  is  by  no 
means  ample,  and  several  factors  are  probably  neciied  to  pT'Auri: 
the  complex  result,  i.  Reflex  inhibition  of  the  heart's  a^.tion 
through  the  cardto- inhibitory  centre  in  the  medulla  explains  the 
early  synci^  with  slow  pulse.  It  is  a  well-known  physiol'iqi'jal 
fact  that  if  a  frog's  abdomen  is  opened  and  the  exposed  infrstine 
sharply  struck,  the  heart  stops  in  a  condition  of  diastole,  whilst  if 
the  vagi  are  previously  divided,  no  effect  is  produied.  Any  '-^■.':re 
peripheral  injury  may  lead  to  such  a  result,  e-p^fially  ih'Ae 
directed  to  the  great  sympathetic  centres  in  the  al-Jomen  whi'.h 
are  closely  connected  with  the  vital  centres  in  the  rr.e-i-jJia.  In 
this  way  sudden  death  may  be  produced  by  a  se.ere  t/'/w  in  ih<.- 
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epigastrium,  or  by  drinking  a  glass  of  very  cold  water,  whoa 
hot.  This  inhibition  of  (he  heart's  action  is  never  prolonged  in 
mammals.  2.  Inhibition  of  the  vasomotor  centre  in  the  medulla 
is  probably  the  cause  of  the  mdntained  depression  of  the  paliem 
after  an  injury.  This  produces  dilatation  of  the  smaller  arterioles, 
especially  in  the  splanchnic  area,  and  thus  a  marked  lowering  of 
the  general  blood- pressure  follows.  The  supply  of  blood  to  the 
brain  and  surface  is  therefore  diminished,  the  portal  system  being 
overfull.  Most  of  the  symptoms  of  shock  can  be  explained  in  this 
way,  although  it  is  evident  that  a  large  htemorrbage  ought  to 

Eroiduce  exactly  the  same  effects,  3.  A  third  factor  has  therefore 
Ben  suggested  in  the  production  of  shock,  viz.,  exhaustion  of  th« 
nerve  centres,  which  thus  lose  their  control  over  the  muscular  and 
circulatory  systems. 

DiaffDo^s. — I.  From  the  general  results  of  hitmorrhage.  Rest- 
lessness and  thirst  are  then  prominent  signs,  together  with  a  sense 
of  dyspncea,  causing  rapid  respiratory  efforts ;  the  mental  coil' 
dition,  moreover,  is  less  affected,  and  the  patient  is  generally 
sensible ;  the  surface  is  excessively  blanched,  and  the  pulse  may 
have  a  marked  ha;morrhagic  wave.  2.  In  coiuusiion  of  Iftf  ^«" 
there  are  superadded  to  the  symptoms  of  shock  those  more  par- 
ticularly connected  with  the  region  afTected,  i.t.,  the  intellectual 
centres,  so  that  unconsciousness  is  the  predominant  feature,  whilst 
loss  of  memory  of  the  accident  and  of  the  events  which  follow«l 
is  often  noticed.  3.  When  vomiting  is  approaching  under  the 
influence  of  an  ouo'stlietic,  the  patient's  pulse  usually  Ijecomes  weak 
and  rapid,  and  the  countenance  pale.  This  condition  closely  simu- 
lates shock,  and  is  often  distinguished  from  it  only  by  the  progress 
of  the  case.  Under  such  circumstances,  if  vomiting  is  plainly 
imminent,  it  is  sometimes  wise  to  increase  the  amount  of  anes- 
thetic, as  the  patient  is  usually  not  fully  under  its  influence. 

Treat ment.^In  slight  cases  very  little  is  needed  beyond  resting 
quietly  for  a  tew  minutes,  or  the  exhibition  of  some  aromatic 
stimulant  to  the  nostrils,  such  as  ammonia  or  smelling-salts.  In 
the  more  severe  cases  the  patient  is  laid  recumbent,  with  the  head 
low;  hot  bottles,  well  protected,  and  blankets  are  applied  to  the 
trunk  and  extremities  to  maintain  and  increase  the  bodily  tem- 
perature. If  able  to  swallow,  a  little  warm  tea  or  stimulant  may 
be  administered;  but  if  unconscious,  a  hot  coffee  or  brandy 
enema,  small  in  bulk,  or  a  hypodermic  injection  of  ether  or 
strychnine  (H^  ii.-vi.  of  the  B.P.  injection),  is  necessary.  It  must 
be  borne  in  mind  that  the  patient  has,  in  most  cases,  only  to  be 
tided  over  a  certain  period  of  depression  before  reaction  naturally 
follows,  so  that  it  is  important  to  economize  vital  power,  and  not 
to  waste  it  by  over- stimulation. 

The  injection  of  hot  saline  fluid  (i  drachm  of  chloride  of  sodium 
to  I  pint  of  waters  into  a  superficial  vein,  the  rectum,  or  the  sulicu- 
laneous  tissues  (submammary  or  gluteal  for  choice),    has  lieen 
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antiseptics  or  sterilized  salt  solution  are  alone  used  to  irrigate 
open  aseptic  wounds,  this  so-called  *  reactionary  fever  *  will  be 
absent,  unless  other  elements,  such  as  retained  serous  discharge 
or  accumulation  of  blood,  are  present.  Occasionally  fever  is 
observed  in  cases  where  we  have  no  grounds  for  supposing  that 
absorption  of  fibrin  ferment  is  taking  place ;  it  may  then  be  due 
to  some  peripheral  irritation,  e,g,y  a  badly-fitting  splint,  and  dis- 
appears immediately  on  the  removal  of  the  cause. 

The  symptoms  are  those  of  slight  pyrexia,  reaching  loo®  or 
ioi°  F,  within  twenty-four  or  forty-eight  hours  of  the  injury,  'with 
coated  tongue,  loss  of  appetite,  etc.,  gradually  passing  off  in  three 
or  four  days.     If  thus  limited,  it  is  of  no  prognostic  importance. 

(b)  Symptomatic  Traumatic  Fever  is  that  caused  by  the  absorp- 
tion either  of  the  products  of  putrefaction,  resulting  from  the  vital 
activity  of  non-pathogenic  organisms  in  discharges,  blood-clot,  or 
dead  tissue  ;  or  from  the  absorption  of  the  toxins  connected  with 
a  development  of  pathogenic  organisms  in  the  wound  or  its  sur- 
roundings ;  or  from  the  supervention  of  some  general  infective 
disorder.  All  these  different  conditions  have  been  dealt  with  else- 
where, and  require  no  further  notice. 

III.  Traumatic  Delirium.  —  Although  delirium  is  merely  a 
symptom  which  is  superadded  to  others  in  certain  cases,  it  is 
occasionally  of  so  pronounced  a  character  as  to  demand  special 
attention.     Three  forms  are  met  with  : 

(a)  The  Active  Delirium,  which  accompanies  severe  injuries, 
particularly  in  plethoric,  and  often  in  previously  healthy  indi- 
viduals, whose  environment  has  been  suddenly  changed  from  that 
of  everyday  life  to  a  sick-bed  in  a  hospital  ward.  Septic  con- 
tamination of  the  wound  is  usually  present,  and  the  delirious  state 
is  associated  and  runs  a  parallel  course  with  the  traumatic  fever. 
It  is  not  usually  of  a  violent  type,  although  the  patient  may  be 
irrational  and  restless ;  he  moves  the  injured  part  without  any 
evident  appreciation  of  the  pain  which,  if  conscious,  he  must  suffer, 
but  he  is  easily  restrained  by  the  exhibition  of  firmness  and  tact 
on  the  part  of  the  attendant.  The  symptoms  are  most  marked  at 
night,  and  commence  at  the  end  of  forty-eight  hours,  lasting,  as  a 
rule,  for  two  or  three  days.  There  is  a  distaste  for  food,  which, 
however,  can  he  overcome  by  gentle  persuasion. 

Treatment. — Patients  in  this  condition  must  never  be  left ;  the 
diet  should  be  light,  but  nourishing ;  the  bowels  are  thoroughly 
opened,  and  an  icebag  to  the  head  may  be  useful.  The  wound 
should  be  freed  from  any  septic  accumulation. 

(h)  Delirium  of  a  Low  Muttering  Type  is  met  with  in  individuals 
of  low  vitality,  exhausted  by  dissipation,  drink,  disease,  or  faulty 
hygienic  surroundings.  It  is  commonly  associated  with  fever  of 
an  asthenic  type,  such  as  is  seen  towards  the  end  of  septic  or 
infective  diseases.     The  patient  usually  hes  on  his  back,  staring 


jilly  unw-ards,  is  incoherent,  takes  no  notice  of  surrounding 
objects,  and  is  observed  to  pick  at  the  bedclothes  and  mutter  to 
himself  unintelligibly.  There  is  often,  in  addition,  an  involuntary 
escape  of  urine  or  fseces.  The  mouth  is  generally  open,  the 
tongue  dry,  brown  and  cracked,  and  v-iscid  mucus  collects  about 
the  teetb  (jorrffs). 

The  Treatment  should  be  directed  to  careful  nursing  and  feeding, 
a&  by  that  means  alone  can  the  [latient  be  saved. 

(c)  Nerrons  Traumatic  Delirium  is  observed  in  individuals  who, 
prcMously  of  intemperate  habits,  have  suffered  some  serious 
injury,  such  as  a  compound  fracture.  The  violent  symptoms  do 
not  set  in  till  about  the  third  day,  but  are  usually  preceded  by 
amount  of  sleeplessness  and  wandering  at  night,  or  the 
t  may  have  short  snatches  of  sleep,  from  which  he  awakes 

cni-delirious.      This   gradually    increases,  and    is  followed    by 

blent  delirium  of  the  worst  type  (delirium  trtmens),  in  which  the 
ptient  is  haunted  by  terri^ng  visions  of  reptiles,  horrible  insects, 

d  the  like,  from  which  be  tries  in  vain  to  escape.     During  this 

ige  of  excitement  he  is  with  difficulty  restrained  from  jumping 
'  out  of  bed  ;  in  many  instances  these  patients  are  remarkably 
cunning,  and,  managing  to  elude  the  vigilance  of  their  attendants, 
will  succeed  in  escaping  from  the  room  by  the  door  or  window, 
and  may  inflict  serious,  and  even  fatal,  injuries  upon  themselves  or 
others.  There  is  always  a  tremulous  condition  of  the  extremities 
aud  of  the  tongue,  which  is  white  and  coated,  whilst  the  bowels 
are  obstinately  confined.  The  pulse  and  temperature  vary  con- 
aderably.  and  the  skin  is  often  moist  and  clammy.  The  violent 
stage  is  always  followed  liy  profound  exhaustion,  in  which  the 
patient  may  gradually  sink  into  a  state  of  coma  and  die.  In  the 
case  of  a  fractured  1^,  the  struggles  of  the  patient  will  cause  con- 
siderable displacement  of  the  limb,  and  necessitate  constant 
attention  to  prevent  further  mischief.  The  limb  should  never  be 
fixed  to  the  bed,  but  slung  in  a  Salter's  swing  or  immobihzed  in 
piaster  of  Paris. 

Treatment.— In  cases  where  an  attack  of  delirium  tremens  is 
considered  imminent,  either  from  the  previous  history  of  the 
patient,  the  tremulous  state  of  his  hands  and  tongue,  or  his  sleep- 
lessness, the  best  treatment  to  adopt  is  to  support  the  strength  by 
Kuiublc  food  and  a  medium  dose  of  stimulant,  combined  with  free 
[lutging  and.  if  need  lie,  soporilics  (chloral,  bromide,  paraldehyde, 
or  morphia);  under  such  a  regimen  the  symptoms  usually  soon 
disappear.  In  the  acute  maniacal  attacks  the  patient  must  be 
fully  controlled  and  guarded,  but  with  as  little  manifestation  of 
restraint  as  possible.  Nourishing  food  (possibly  of  a  fluid  type), 
with  a  certain  amount  of  stimulant,  should  be  administered  during 
I  Ifae  quiet  intervals,  and  sleep  obtained  by  drugs,  especially  morphia 
xlermically  ;  a  quarter  of  a  grain  should  be  given  at  first,  and 
e  if  necessary.     Free  purpng  is  of  course  essential. 


CHAPTER    IX. 
HiEMOBBHAGE. 

By  the  term  hamorrhage  is  meant  any  loss  of  blood,  whether  in- 
significant and  immediately  arrested  by  natural  means,  or  more 
excessive  and  requiring  treatment  to  prevent  its  continuance. 
Although  most  commonly  due  to  some  injury,  whether  sub- 
cutaneous or  inflicted  through  the  skin,  it  may  be  predisposed  to 
by  weakness  of  the  vascular  tissues,  especially  if  associated  with 
increased  blood- pressure.  Certain  diseases,  such  as  purpura  and 
scurvy,  are  characterized  by  a  tendency  to  bleeding,  and  there  is 
one  congenital  condition,  haemophilia,  in  which  it  is  difficult  to 
stop  the  flow  of  blood  when  once  started. 

The  character  of  the  bleeding  differs  according  to  the  vessd 
from  which  the  blood  escapes.     Arterial  Haemorrhage   consists 
in   a   flow  of  bright   scarlet   blood,    which   escapes  at  first  f^er 
saltiiniy  i,e,,  in  jets  synchronous  with  the  heart's  beat,  and  may 
be  derived,  not  only  from  the  proximal,  but  also  from  the  distal 
end  of  the  divided  vessel,  if  the  collateral   circulation  is  suffi- 
ciently abundant.     If,  however,  it  is  derived  from  a  deep  artery, 
the  blood  may  well  up  from  the  depths  of  the  wound  and  not 
escape  in  gushes.     In  Venons  Haemorrhage  the  flow  is  usually 
continuous,  and  the  blood  of  a  dark  red  or  almost  black  colour. 
If,  however,  a  large  vein  is  wounded,  such  as  the  internal  jugular, 
the  blood  may  escape  with  a  very  definite  spurt,  owing  to  respira- 
tory or  other  influences.     Capillaxy  Haemorrhage  is  marked  by 
general  oozing  from  a  raw  surface,  the  blood  trickling  down  into 
the  wound,  and  filling  it  from  below  upwards.     By  Extravaaatioil 
of  Blood  is  meant  the  pouring  out  of  blood  from  a  wounded  vessel 
or  vessels  into  the  lax  areolar  planes  immediately  adjacent,  which 
become  swollen  and  boggy.     The  usual  constitutional  signs  will 
be  manifested  as  a  result  of  such  extravasation,  and,  indeed,  £atal 
baniorrhage  may  occur  in  this  way  without  any  escape  upon  the 
surface  of  the  body.     Subcutaneous  or  submucous  haemorrhage 
is  also  met  with  in  the  form  of  small  localized  petechUB,  arising 
from  injuries,  or   from   changes   in   the   blood   or   vessel   walls 
(as  in  purpura,  scurvy,  and  septicaemia).     Epistazis  is  the  term 
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ii^d\o'become    altered  in  cliaracter  by  the  action  of 
lal    juices         Ulood     derived    Irom    the  rectal    mucous 
isullly  reiains  its  bright  red  colour. 
on*l  Effects.— If   the    hemorrhage  is  severe,  as  from 

a  large  artery,  death  results  from  syncope.  The 
be  body  becomes  cold,  clammy,  and  pale;  the  lips, 
-elids  are  livid  ;  the  patient  gasps,  his  respirations 
k  and    siKhing.   and    death  ensues  after  perhaps  a  few 

Vh       of   the  limbs.      If  consciousness  is  retained  at 
ft    ^^ complain   of   the  sight  failing,  and  a  sense  ot 

V^^"  .     irnmediately  preceding  the  fatal  termination, 
rknes^,       ^^  rnuch  on  the  rapidity  of  the  bleeding  as 
■  ^^P^        f   Vilood   lost ;  people  can  stand  gradual  loss 
""■S-I^ir  than  when  it  escapes  suddenly. 
1  DCtie  not   so  great  as  to  kill  immediately,  the 

(lorrhage  ^^^^^^.^^  ^^  -^^  ^  condition  of  severe  collapse 

and  ori  j^jjmies  for  some  time;  he  is  also  liable  to 

,  whicn  ^Qpe,  any  one  of  which  may  be  fatal. 

cks  ot  *y  ^nore  gradual,  but  continuous,  as  in  cases 
£>"'h^ge  *-j=  (he  patient  becomes  profoundly  anamic, 
rine  "'^^^    conj^nctivEE  are  pearly  white;  dyspnoea 

e*^^'  -risufficient  amount  of  blood  present,  and  in 
;  to  tbe   *        -g  extremely  restless,  tossing  about  in  bed. 

he  patien  „yen  sometimes  the  attempt  to  sit  up,  is 

exertion,  o'^j  faintness  ;  noises  are  heard  in  the  ears, 
I  ser»sa.t  ^^    -^   even  temporarily  lost  (amblyopia), 

coi"«**  ^*  '  a.v  be  complained  of,  all  arising  from 
headache^^  ^^^^  ^^^^^  becomes  what  is  known  as 
emia.-  --ter    »'-*-•  frequent,  large,  and  compressible, 

"*   ^  *^*»lv  bet'ween  each  beat,  and  markedly  dicrotic. 
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total  bulk  of  blood  in  the  body  is  lost,  it  quickly  rises  again  to  the 
normal  after  the  bleeding  has  ceased.  This  rise  in  blood  pressure 
is  partly  due  to  a  diminution  in  the  size  of  the  vascular  area, 
owing  to  vasomotor  contraction  of  the  peripheral  arterioles  and  of 
the  splanchnic  area,  but  is  also  caused  by  an  increased  flow  of 
lymph  into  the  circulation.  This  lymph  is  accompanied  by  a 
large  number  of  leucocytes,  and  hence  well-marked  leucocytosis» 
lasting  for  five  or  six  days,  always  follows  any  severe  haemorrhage. 
The  number  of  red  blood-cells  is  also  reduced,  whilst  the  amount 
of  haemoglobin  in  each  is  diminished,  and  the  specific  gravity  of 
the  blood  falls  considerably. 

Children  and  elderly  people  alike  bear  the  loss  of  blood  badly : 
but  whereas  children  rapidly  recover  from  the  immediate  effects, 
elderly  people  do  not. 

General  Treatment. — When  the  loss  of  blood  has  been  severe, 
the  patient  must  be  kept  quiet  with  the  head  low,  whether  syncope 
is  present  or  not.  Stimulants  may  be  necessary  to  maintain  the 
heart's  action,  but  should  be  given  with  discretion  for  fear  of  re- 
starting the  bleeding.  If  death  appears  to  be  imminent,  the  arms 
and  legs  should  be  bandaged,  or  the  abdominal  aorta  compressed  in 
order  to  confine  the  blood  as  much  as  possible  to  the  head  and  trunk. 

*  No  patient  should  be  allowed  to  die  of  haemorrhage.'  Such 
was  the  dictum  of  the  late  Mr.  Wooldridge,  of  Guy's  Hospital, 
based  on  a  knowledge  of  the  value  of  transfusion  and  infusion. 
By  Transfusion  is  meant  the  transference  of  blood  from  one 
individual  to  another ;  it  may  be  accomplished  by  two  methods, 
the  direct  and  indirect.  Direct  or  immediate  transfusion  consists  in 
injecting  the  blood  of  the  donor  directly  into  the  vessels  of  the 
recipient.  The  objection  to  this  method  is  that  an  individual  can 
rarely  spare  sufficient  blood  to  be  of  any  real  use,  and  hence  the 
results  are  unsatisfactory.  Indirect  or  mediate  transfusion  is  carried 
out  by  whipping  the  blood  from  some  healthy  individual  or 
individuals  so  as  to  remove  the  fibrin,  and  after  straining  through 
fine  linen  it  is  injected,  either  pure,  or  diluted  with  saline  solution. 

During  the  last  few  years  it  has  been  recognised,  however, 
that  the  success  of  this  proceeding  depends  on  the  introduction  of  a 
sufficient  quantity  of  fluid  as  a  temporary  substitute  for  the  blood 
which  has  been  lost,  rather  than  on  its  quality ;  for  it  has  been 
proved  that  the  transfused  blood  of  another  person  is  rapidly 
destroyed  and  eliminated.  Hence  transfusion  has  now  been  re- 
placed by  what  is  known  as  Infasion,  which  consists  in  injecting 
large  quantities  of  some  bland  fluid  into  the  vessels,  and  by  this 
means  greatly  improved  results  have  been  obtained.  All  the 
apparatus  needed  is  a  metal  or  glass  cannula  (Fig.  54),  the  end  of 
which  is  bulbous,  blunt,  and  bevelled,  which  can  be  tied  into  a 
vein,  and  connected  by  means  of  a  rubber  tube  with  a  reservoir 
containing  the  fluid  (Fig.  55).  A  vein,  e,fr,,  the  median  basilic  or 
internal  saphena,  should  be  exposed,  tied  below  and  opened  by  a. 
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%dina]  or  oblique  incision  ;  the  cannula,  filled  with  lotion 
as  to  exclude  air,  is  then  inserted,  and  a  ligature  placed  round 

vessel  just  below  the  bulb,  so  that  on  withdrawal  it  can  be 
hteneil.  The  amount  injected  varies  with  the  circumstances 
i  the  effects  produced,  but,  to  be  efficacious,  some  pints  are 
lally  needed  ;  4  or  5  pints  have  not  uncommonly  been  employed 

the  purpose.  As  a  rule,  one  injection  is  all  that  is  required  in 
iling  with  h*morrha[;e,  but  where  shock  ts  pressnt  it  may  need 
b6  repeated  two  or  three  times. 


As  to  the  material,  a  warm  saline  solution  is  the  best,  consisting 

a  drachm  of  chloride  of  soda  to  a  pint  of  sterilized  water  (or 

-...t  -ft  per  cent.),  at  a  temperature  of  105"  to   no"  F.     The 

r\&li»]s  of  salt  should  be  dissolved  in  a  small  quantity  of 

vvater,  so  as  to  sterili/e  it,  and  this  is  then  diluted  to  the 

"1  bulk.     (.)f  course,  the  apparatus  is  most  scrupulously 

,1,    either    by    boiling    for    some    minutes   or    by    effective 

K.n  in  carbolic  lotion,  and  no  air  must  be  admitted.     The 

.,11  is  made  slowly,  so  that  the  solution  may  be  gradually 

iMawith  the  blood.     It  has  been   found  by  experiment  that 
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after  an  infusion  following  haemorrhage  the  specific  gravity  of 
the  blood  is  only  lowered  for  a  very  short  period,  and  rapidly 
rises  to  a  normal  level,  or  may  even  be  raised  above  the  normal. 
This  suggests  that  the  incr^sed  amount  of  fluid  is  sucked,  up  by 
the  tissues,  and  explains  why  it  is  sometimes  necessary  to  repeat 
the  injection  more  than  once. 

Another  plan  sometimes  used  with  success  consists  in  the  intro- 
duction of  warm  fluid  into  the  rectum,  or  through  an  aspirator 
needle  connected  with  a  tube  and  funnel  into  the  loose  connective 
tissue  of  the  buttock,  abdomen,  or  submammary  region.  In  the 
latter  case  the  funnel  must  be  held  at  some  height  in  order  to  gain 
sufficient  pressure,  and  by  this  means  several  pints  may  be  injected. 

Natural  Arrest  of  Hsemorrlia^e. 

This  can  best  be  described  under  two  headings,  viz.,  (i)  the 
temporary  arrest,  and  (2)  the  permanent.  The  processes  are  much 
the  same  for  arteries,  veins,  or  capillaries  ;  but  since  the  arrest  of 
arterial  haemorrhage  has  been  more  thoroughly  investigated,  and 
is  the  most  important,  we  shall  deal  mainly  with  it. 

The  Temporary  arrest  of  arterial  haemorrhage  is  brought  about 
by  three  principal  factors : 

(i)  The  coagfal&tion  of  the  blood,  which  occurs  in  and  around 
the  vessel,  and  without  which  death  would  ensue  from  the  merest 
scratch.  The  greater  the  loss,  up  to  half  of  the  total  amount  of 
blood  in  the  body,  the  more  coagulable  it  becomes. 

(2)  Diminution  in  the  force  of  the  heart's  action  always  follows 
haemorrhage,  from  anaemia  of  the  cerebral  centres,  a  beneficent 
provision  whereby  coagulation  is  facilitated  and  the  flow  of  blood 
checked.  Unless  the  syncope  is  profound,  stimulants  should 
therefore  be  carefully  avoided,  for  fear  of  causing  a  recurrence  of 
the  bleeding  by  increasing  the  power  of  the  heart's  beat. 

(3)  Changes  in  and  aroimd  the  vessel  play  a  most  important 
part  in  completing  the  process.  They  consist  in  the  retraction  of 
the  artery  within  its  sheath  by  reason  of  its  inherent  longitudinal 
elasticity  ;  if,  however,  it  is  only  partially  divided  (or,  as  it  is 
called,  *  button-holed '),  this  condition  cannot  obtain,  and  the 
haemorrhage  is  more  likely  to  continue.  As  a  result  of  this 
retraction,  the  rough  and  uneven  inner  lining  of  the  sheath  is 
exposed,  and  upon  this  the  blood  coagulates  as  it  flows,  thus 
gradually  producing  what  is  known  as  the  external  coagulum.  At 
the  same  time  the  transverse  muscular  and  elastic  fibres  in  the 
vessel  wall  cause  contraction  of  the  open  mouth,  and  thus,  as  the 
force  and  calibre  of  the  blood-stream  diminish,  the  external 
coagulum  is  able  to  increase  in  size  by  fresh  deposits  of  fibrin, 
until  at  last  its  resistance  is  too  great  for  the  diminished  cardiac 
impulse  to  overcome,  and  the  sheath  is  filled  with  clot,  which 
extends  to  the  divided  mouth  of  the  vessel.     From  this  an  intenial 
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coagulum  next  develops,  which  sometimes  extends  upwards  as 
tar  as  the  nearest  patent  branch.  Thus  the  htemorrhage  is 
arrested  for  the  time  being,  and  preparation  made  for — 

The  Fernuiuiit  closure  of  the  wound  b  the  artery,  which  merely 
consists  in  a  modification  of  the  general  process  of  repair. 

After  the  cessation  of  the  hemorrhage,  the  internal  coagulum, 
soft  in  consistence  and  dark  red  in  colour,  extends  from  the  mouth 
of  the  vessel,  or  from  llie  site  of  the  ligature,  for  some  distance, 
and  perhaps  to  the  next  collateral  branch  (Fig.  36).  The  vessel 
wall  contracts  upon  this  coagulum,  with  which,  however,  It  does 
not  unite,  except  at  and  near  its  base.  As  a  result  of  the  injury, 
a  simple  plastic  arteritis  is  set  up,  evidenced  by  a  hyperiemic 
coodition  of  the  \'essel  wall,  due  to  dilatation  of  the  vasa  vasuriun. 


V  SlAr.E  or  OULtTEHA- 
0  or  A«TEilY  itFTEN  LiGATVRE. 

bthrombus  13  seen  above  and  below 

~~ie«Uof  linturc,  that  on  the  proxi- 

per)  side  being  ibe  larger; 

dog  cell  infillratiiin  of  the 

'"'■e  clots  is  also  inrticaled 


Fig.  .57.— I^tek  Stages  ov  the 

Sams  Process. 

TbecloiR  are  shrinking,  and  the  loues 

portions  are  being  Iransformed  int' 
granulation  tissue.  Proliferation  < 
Iheti  ■   -       ■     ■ 


is  also 


ing  beyond  the  apices  of  the  clots 
have  been  represented  of  the  same  si; 
reality,  the  lumen  wonld  be  much  cot 


d  its  infiltration  with  leucocytes,  which  also  invade  the  coaguUun 

d  cause  its  base  to  become  decolorized.     The  leucocytes  bre^li 

}  the  clot,  traversing  the  natural  lines  of  cleavage  which  result 

Din  its  contraction,  and  gradually  remove  it,  a  few  giant  cells, 

tobably  derived  from  the  leucocytes,  occasionally  assisting  in 

process    (Fig.    59).      The    tunica   intima    prohferates    con- 

rrenily,  causing  a  secondary  infiltration  with  the  larger  fibro 

lastic  cells  in  that  part  of  the  thrombus  which  is  adherent  to 

vessel   wall  (Fig.  5^] ;  whilst  a  growth  of  cellular  buds  or 

innlftlions,  which  gradually  increase  in  size  and  encroach  on 

K  lumen  of  the  vessel,  springs  up  in  those  parts  where  the  apex 

jrtheclot  lies  free  and  unadherent  (Fig.  57)-     Thus,  the  base  of  the 
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clot  is  transformed  into  a  cellular  mass  derived  from  proliferation 
of  the  tunici  mtima  ind  by  the  development  of  new  ves^iels  from 
the  vasa  vasorum  into  pranulation  tissue  whiKt  the  cellular 
buds  which  grow  from  the  walls  and  extend  nearly  to  the  next 
collateral  branch  ire  also  similarly  changed  The  free  conical 
extremity  of  the  clot  contracts  nnd  is  gridually  removed  partly 
by  the  activity  of  leucocytes  which  infillrate  it  from  the  base 
partly  I  j  the  erosive  action  of  the  surroundinR  granulation  tissue. 
A  similar  set  of  changes  occurs  at  the  distal  side  of  the  ligature 
in  an  artery  tied  in  its  continuity  although  the  thrombus  is 
smaller  and  less  firm  The  ligature  itself  may  be  infiltrated  by 
leucocytes  and  replaced  by  granulation  tissue    or  may  be  en 


Fic.   58. — E*HLv   Stage   of   Organization   of   Thromiiur.    to   show   tub 

ISFCTRATION   OF  THE   CW)T   WITH   LeUCOCVTES  AND  CONNECTIVE  TlKSiUE 

A,  Tunica  media.  B,  Tunica  intima,  undergoing  proliteralive  changes,  and 
therefore  thickened.  C  Blood-clol  lying  in  lumen  of  vessel,  becoming 
infiltrated  witli  leiirocylcs  (small  dark  cells)  and  larger  fibroblasts  derived 
from  the  cmlotlieliuni. 

capsuled.  A  rod  of  granulation  tissue  is  thus  developed,  blocking 
the  vessel,  and  this,  liy  the  usual  process  of  repair,  is  transformed 
into  a  firm  cicatricial  curd  in  the  course  of  a  few  months  (Fig.  59). 
It  must  be  clearly  understood,  however,  that  the  presence  of  a 
coagulum  is  by  no  means  essential  to  the  obliteration  of  an 
artery.  Thus,  if  the  walls  are  merely  brought  into  close  and 
accurate  apposition  by  a  ligature  without  dividing  the  inner  or 
middle  coats,  a  proliferative  endarleritis  without  any  clot  forma- 
tion results,  which  is  quite  suflicient  for  the  occlusion  of  the 
vessel. 

The  arrest  of  h;vmorrh.ige  from  veins  and  capillaries  is  more 
easily  accomplished,  the  collapse  of  the  walls,  together  with  the 


formation  of  the  external  coa^ulurn,  being  sufficient  for  this 
purpose.  The  later  steps  are  similar  to  those  occurring  in  an 
artery,  except  that  there  is  but  little  iatemal  coagulum.  In 
capliaries,  unless  some  constitutional  condition  such  as  hasmo- 
philU  is  present,  the  mere  falling  together  of  the  walls  is  sufficient 
to  allow  coagulation  to  lake  place,  and  thus  stop  the  bleeding. 

Surgical  Treatment  of  HiemoiTliAge 

Many   different    methods  are    needed    under   varying  circum- 
stances, for   the  eflcLtive  arrest  of  haimorrbage      It  may  be  laid 


_, as  a   preliminary   axiom   that  digital   pressure   over   the 

Ueedtng-paint  will  always  temporarily  check  the  most  furious 
outburst,  whilst  means  for  iis  permanent  stoppage  are  being 
arranged. 

Wktrt    tlu   hlteding,   though   profuse,  does   not  come  from  any  one 
f^riieutar  vttiel,  the  following  measures  can  be  utilized : 

:.  Gold  may  be  employed   in  the  form  of  ice,  cold  water  or 

lotion,  or  simple  exposure  to  the  air,  all  clots,  rags,  pledgets,  etc., 

_  JMiiig  removed  for  this  purpose  ;  it  must,  however,  be  remem!:iered 

""  U  ice  and  unsteriJized  water  may  convey  sepsis.     Such  treat- 

,^  «it  is  of  most  value  for  general  oozing  from  vascular  structures 

rlnta  cavities,  such  as  the  mouth,  vagina,  or  rectum. 

t  a.  Poriti<m. — Where  the  bleeding  is  from  one  of  the  extremities, 

cialty    the    lower,  slevatioii   is  a   most   important    factor  in 

sting  it.     The  veins  are  emptied  by  the  force  of  gravity,  and 


230  A  MANUALOF  SURGERY 


this  is  always  followed  by  a  reflex  contraction  of  the  arteries, 
a  proceeding  of  which  surgeons  also  avail  themselves  in  order 
to  exsanguinate  a  limb  previous  to  applying  the  rubber  tour- 
niquet in  operations  which  one  desires  to  render  as  bloodless  as 
possible. 

3.  Direct  Pressure. — The  skilful  application  of  an  antiseptic 
dressing,  combined  with  pressure,  is  often  effectual  in  arresting 
haemorrhage.  General  oozing  from  cut  surfaces,  which  can  be 
brought  into*  apposition,  as  from  an  amputation  wound,  may  be 
checked  by  applying  a  firm  bandage  over  them.  In  cavities  or 
hollows,  either  natural  or  made  by  operation,  bleeding  may  be 
stopped  by  plugging  with  strips  of  dressing,  or  by  graduated 
layers  of  antiseptic  wool.  This  form  of  packing  has  in  a  large 
measure  taken  the  place  of  the  old  *  graduated  compress,'  which 
consisted  of  layers  of  lint  devoid  of  antiseptic  qualities,  gradually 
increasing  in  size,  superposed  one  over  the  other.  Such  dressings 
should  be  retained  firmly  in  position  for  twenty-four  hours,  after 
which,  if  no  further  haemorrhage  has  occurred,  the  bandages  may 
be  slackened,  but  it  is  usually  advisable  to  retain  the  deep  plugs 
a  little  longer. 

4.  Hot  Water  (iso*^  to  160°  F.)  is  a  powerful  haemostatic.  A 
certain  proportion  of  carbolic  acid  or  corrosive  sublimate  should 
be  present  to  render  the  water  aseptic,  or  it  should  have  been 
previously  boiled  ;  it  must  also  be  sufficiently  hot,  otherwise  bleed- 
in;^  is  encouraged  rather  than  checked.  It  is  supposed  to  act  by 
stimulating  the  involuntary  muscular  fibres  of  the  vessel  wall  to 
contract ;  but  probably  the  coagulation  of  the  albumen  of  the 
blood  is  an  important  factor,  as  unless  the  water  is  hot  enough  to 
blanch  the  surface  of  the  wound  the  bleeding  is  not  stayed. 

5.  Chemical  Agents  may  l>e  used  to  check  oozing  from  spongy 
parts,  or  bleeding  from  deep  organs  or  cavities.  If  they  are 
applied  locally,  and  act  primarily  by  causing  coagulation  of  the 
blood,  they  are  known  as  Styptics,  or  astringents.  Such  are  the 
liquor  ferri  perchloridi  or  pernitratis,  tincture  of  matico,  tannic  or 
gallic  acids,  alum,  nitrate  of  silver,  fibrin  ferment,  styptic  colloid, 
cocaine,  suprarenal  extract  (adrenalin),  etc.  If  the  drug  is 
administered  internally,  and  acts  by  increasing  the  coagulability 
of  the  blood,  or  by  causing  constriction  of  the  vessels,  it  is  termed 
a  Haemostatic — e.g.,  opium,  ergot,  turpentine,  hamamelis,  acetate 
of  lead,  chloride  of  calcium,  etc.  In  applying  a  styptic,  it  is 
essential  that  the  surface  of  the  wound  should  first  be  thoroughly 
cleansed,  and  all  coagula  removed.  A  portion  of  the  dressing 
dipped  in  the  solution  is  applied  to  the  surface,  or  the  drug  is 
sprinkled  or  sprayed  upon  it.  The  objection  to  most  of  these 
aj^ents  is  that  healinj:::  by  first  intention  is  often  hindered,  whilst 
in  tlie  case  of  perch  lor  ide  of  iron  extensive  sloughing  may  result. 
Probably  the  most  powerful  styptic  is  suprarenal  extract,  which, 
however,  loses  its  virtues  when  kept  in  solution  for  more  than 
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hour  or  two.  One  of  the  dried  tabloids  (yrs,  5)  may  be  dissolved 
in  3  drachms  of  a  5  per  cent,  cocaine  solution,  and  Ibis  is  sprayed 
m'et  the  pari,  or  applied  on  a  piece  of  dressing. 

6.  Os,iiteruation  is  not  very  largely  employed  for  the  arrest  of 
haeniorrhage,  except  from  bones  and  from  tissues  thickened  by 
tnflammalion,  where  retraction  and  contraction  of  the  vessels  are 
diAcnlt.  It  need  in  no  way  interfere  with  primary  union  if  the 
siiin  is  not  touched,  for  ihe  minute  sloughs  formed  are  quite 
aseptic,  and  will  either  be  absorbed  or  cast  off  in  the  discharges. 
The  chief  objection  to  this  method  is  the  risk  of  secondary 
hjFTnonhage  when  the  sloughs  separate.  The  cautery  is  some- 
times used  for  the  bloodless  removal  of  vascular  tumours,  either 
as  a  galvano-cautery,  or  a  Pacquelin's  knife,  or  the  ordinary  clamp 
and  cautery.  It  must  be  remembered  that,  in  order  to  effectually 
seal  the  mouths  of  the  vessels,  the  cautery  must  be  at  a  dull  red 
or  black  heat;  a  bright  red-hot  iron  cuts  through  a  vessel  as 
rleanly  as  a  knife,  and  does  not  stop  the  hcemorrhage. 

When  the  bleeding  ts  more  serwus,  and  origtitatei  from  some  definite 
rtsul  er  vessels,  other  and  more  vigorous  measures  have  to  be 
adopted.  Digital  pressure  suffices  to  arrest  it  for  a  time,  whilst 
preparations  are  being  made  to  ligature  or  otherwise  treat  the 
wounded  vessel.  If  possible,  a  ligature  should  be  applied  with 
antiseptic  precautions,  but  other  means  are  used  : 

1.  Acnpreasnre  was  introduced  by  the  late  Sir  James  Simpson 
in  order  10  ob\'iate  the  use  of  ligatures.  The  mtroduction  of 
aseptic  absorliable  animal  ligatures  has  made  such  a  method  only 

.ary    in   enceptional    circumstances,      .\    needle   is    passed 

under  the  vessel  from  the  skin,  or  over  the  vessel  from  the 

tee  of  the  wound,  and,  if  placed  accurately,  is  quite  sufficient 

t  stay  the  bleeding.     With  it,  however,  is  sometimes  combined 

1lw!  pressnre  of  a  loop  of  silk  or  wire  passed  figure-of-8  fashion 

around  the  ends  of  the  needle. 

2.  Foreiprasanre  is  a  plan  of  stopping  hamorrhage  by  crushing 
the  divided  end  of  the  vessel  between  the  strong  and  deeply 
snraied  blades  of  a  pair  of  forceps  with  scissor  handles  pro- 
vided with  a  catch  ;  those  known  by  the  name  of  Spencer  Wells 
are  the  most  convenient.  In  deahng  with  small  vessels,  it  is 
r]uile  sufficient  to  leave  the  forceps  applied  for  a  few  minutes, 
perhaps  twisting  them  before  removal ;  but  with  the  larger  it  is 
advisiible  to  apply  a  ligature.  In  deep  wounds  where  it  is 
difRcult,  or  almost  impossible,  to  tie  the  vessel,  the  forceps  may 
l>e  incorporated  in  the  dressings,  and  not  removed  for  twenty-four 

3.  Toraion  was  used  as  a  means  of  sealing  the  ends  of  divided 
vcisels  before  aseptic  ligatures  were  introduced.  It  may  be  applied 
in  two  ways,  \iz.,  (a)  Limited  Toraion.  which  is  employed  for  the 
latfrcT  vessels.  The  artery  is  drawn  out  of  its  sheath  for  about 
hilf  an  inch  with  one  pair  of  forceps,  and  held  close  to  the  tissues 
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by  another  pair  applied  transversely,  whilst  the  grasped  end  is 
twisted  sufficiently  to  thoroughly  close  it ;  it  should  not,  however, 
be  twisted  off.  (b)  Free  Torsion  is  used  for  the  smaller  vessels 
which  cannot  be  so  completely  isolated  from  surrounding  struc- 
tures ;  the  vessel  is  laid  hold  of  wnth  its  sheath  or  connective 
tissue  covering,  and  twisted  as  much  as  necessary. 

The  effect  of  torsion  is  that  the  inner  and  middle  coats  are 
ruptured  just  above  the  spot  grasped,  and  tend  to  curl  upwards 
into  the  lumen  of  the  vessel,  whilst  the  outer  coat  is  twisted  up 
beyond.  A  coagulum  forms  upon  the  injured  structures,  and  the 
subsequent  processes  to  secure  permanent  occlusion  are  similar 
to  those  described  above.  The  advantages  claimed  in  favour  of 
torsion  are  that  it  is  easier  to  twist  the  vessels  than  to  tie  them, 
that  there  is  less  liability  of  secondary  haemorrhage,  and  that  no 
foreign  body  is  left  in  the  wound.  As  to  the  ease  of  application, 
it  is  doubtful  whether  torsion  has  any  advantage  over  ligature, 
and  certainly  when  asepsis  is  maintained  the  two  last  statements 
do  not  hold  good,  for  secondary  haMnorrhage  is  practically  un- 
known in  aseptic  surgery,  and  the  catgut  ligature  is  not  more  of 
a  foreign  body  than  the  damaged  end  of  a  twisted  vessel.  Torsion 
is,  however,  occasionally  useful  in  plastic  work. 

4.  Ligature  is  at  the  present  day  the  method  most  frequently 
employed  for  arresting  bleeding  from  a  definite  source. 

The  material  used  should  be  of  sufficient  strength  to  secure  the 
vessel,  of  sufficient  resistance  to  maintain  its  hold  in  spite  of 
being  soaked  in  the  body  fluids,  and  yet  of  such  quality  as  to  be 
finally  absorbed,  or  so  pure  and  un irritating  as  to  become  encap- 
suled  in  the  tissues.  Catgut  suitably  prepared  is  the  substance 
most  frequently  employed,  but  inasmuch  as  commercial  catgut, 
even  when  rendered  aseptic  by  immersion  in  carbolic  acid,  swells 
up  in  warm  blood  serum,  and  becomes  a  soft,  pulpy  mass  in  half 
an  hour,  it  is  necessary  to  harden  and  render  it  more  resistant  by 
steeping  it  for  twelve  hours  in  a  solution  of  chromic  acid  (5  parts 
of  gut  to  I  of  chromic  acid  in  100  parts  of  water),  and  subse- 
(juently  for  twelve  hours  in  100  parts  of  sulphurous  acid  solution. 
It  is  then  dried,  and  is  of  a  greenish  colour.  It  must  not  be 
forgotten  that  catgut  is  prepared  from  sheeps'  intestines,  by 
allowing  the  latter  to  putrefy  in  water  and  then  scraping  away  the 
mucous  and  muscular  coats,  leaving  only  the  submucous  tissue 
with  its  elastic  iibres,  which  is  twisted  up  into  long  strands.  It 
is  obvious  tiiat  very  efficient  sterilization  is  necessary  to  make  a 
material  thus  prepared  fit  for  surgical  work  (p.  18). 

Sterilized  silk  is  another  agent  employed,  whilst  animal  tissues, 
such  as  kangaroo  tendon  and  strips  of  ox  aorta,  have  their  advocates. 
l>allanceand  Mdmunds  advise  the  use  of  gold-beaters' skin,  prepared 
from  the  peritoneum  of  the  ox,  as  a  material  for  tying  vessels  in 
tlieir  continuity,  and  excellent  results  have  followed  its  employment. 
Recently  a  celluloid  ligature  has  been  introduced,  and  holds  out 
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or  ulnar  to  twelve  or  fourteen  days  for  the  subclavian  or 
carotid. 

Of  late  years  an  old  idea  has  been  resuscitated,  and  has  gained 
a  considerable  amount  of  support  from  some  surgeons,  viz.,  that 
occlusion  of  a  vessel  is  satisfactorily  accompHshed  by  merely 
bringing  the  walls  into  close  apposition  by  an  animal  ligature  of 
suitable  size,  and  that  division  of  the  inner  and  middle  coats  is 
not  only  unnecessary,  but  prejudicial,  and  favours  secondary 
haemorrhage.  Where  asepsis  is  fully  maintained,  satisfactory 
occlusion  follows  either  plan  ;  but  it  appears  to  us  that  the  division 
and  curling  up  of  the  inner  and  middle  coats  must  facilitate 
the  deposit  of  fibrin  and  process  of  repair.  At  any  rate,  it  would 
seem  safer  to  apply  a  ligature  to  a  main  vessel  on  the  face  of  a 
stump  with  sufficient  tightness  rather  than  to  err  on  the  other  side. 
In  cases  where,  perforce,  the  artery  must  he  tied  at  a  spot  where 
extensive  atheroma  or  calcareous  degeneration  is  present,  it  may 
be  advisable  to  use  broad  animal  ligatures,  such  as  strips  of  ox 
aorta  (Barwell),  or  prepared  portions  of  gold-beaters'  skin,  and 
only  to  tighten  the  knot  sufficiently  to  occlude  the  vessel  with  as 
little  damage  to  the  coats  as  possible.  The  same  plan  must  also 
be  adopted  in  dealing  with  arteries  of  great  size,  such  as  the 
innominate,  the  iirst  part  of  the  subclavian,  or  the  common  iliac ; 
the  non-observance  of  this  precaution  results  in  aneurismal  dila- 
tion at  the  point  of  ligature,  and  this  to  secondary  haemorrhage 
and  death. 

It  is  a  well-known  fact  that  all  arteries  are  maintained  in  the 
body  more  or  less  upon  the  stretch,  as  evidenced  by  their  retrac- 
tion within  the  sheath  on  complete  division.  A  certain  amount 
of  longitudinal  tension  must  therefore  always  exist  upon  any 
part  of  an  artery  to  which  a  ligature  has  been  applied  in  its 
continuity,  a  condition  which  may  presumably  predispose  to 
secondary  haemorrhage.  To  obviate  this,  it  has  been  suggested 
that  two  ligatures  should  be  applied,  and  the  vessel  divided 
between  tliem.  This  plan  may  be  used  with  advantage  in  situa- 
tions where  the  artery  is  easily  accessible,  but  is  scarcely  feasible 
in  some  of  the  deeper  operations. 

2.  Tlie  Ligatnre  itself  undergoes  changes,  which  result  in  its 
partial  or  total  absorption,  if  such  be  possible,  or  in  its  becoming 
encapsulcd  if  absolutely  unabsorbent.  The  leucocytes  attack 
any  soft  material,  such  as  silk  or  catgut,  insinuating  themselves 
amongst  the  fibrillar,  and  finally  remove  them  by  a  similar  digestive 
process  to  that  which  leads  to  the  absorption  of  a  small  aseptic 
slough.  Multinucleated  giant-cells  are  often  present,.and  probably 
take  some  part  in  the  proceeding.  Finally  every  trace  of  the  liga- 
ture disappears,  and  its  place  is  taken  by  fibrous  tissue,  incor- 
porated with  that  arising  from  the  end  of  the  vessel.  Chromicized 
;^ut  usually  lasts  for  about  a  fortnight,  but  not  unfrequently  much 
longer  ;  silk  is  similarly  attacked  and  removed,  but  more  slowly. 
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Other  animal  sul:«tances  employed  are  dealt  with  in  the  same 
wiv.  and  even  silver  ^v'i^e  is  not  unaffected,  its  surface  l)ecoming 
rou:;bened  after  a  time  and  slif^htly  eroded. 

j.  The  efiect  on  the   Circnlation  is  the  same  whether  li^^ature 
or  any  other  plan  oi  occlusion  is  adopted.     The  passage  of  the 
blood  throu<^h  the  vessel   ceases,  and  its  proximal  end  as  far  as 
the  next  patent  branch,    though  remaining  somewhat  distended 
ibra  short  lime  by  the   impact  of  the  blood-stream,  soon  begins 
to  contract,  and  is  ultimately  converted  into  a  fibrous  cord,  which 
tnay  or  may   not   l>e    pervious  for   a   short   distance.      Blood  is 
conveyed  to  the  vessels  of  the  limb  below  the  ligature  by  anasto- 
roosinK  branches  which   rapidly  undergo  dilatation,  and  establish 
lioUaUral  circulation^  sufficiently  free  as  a  general  rule  to  main- 
tain thfc  vitality  of  the   part.     These  collateral  branches  l)ecome 
permanently  enlarged,  lengthened,  and  tortuous,  and  their  walls 
thickened.     If    for    any    reason   the   collateral   circulation   is   in- 
sufficient, gangrene  is  likely  to  supervene,  starting  in  the  parts 
funhest  away  from  the  centre  of  the  circulation,  or  in  the  structures 
of  least  vitality,  and   spreading  upwards  until  a  part  is  reached 
which  receives  enough  blood  to  keep  it  alive. 

Arterial  Hemorrhage. 

Three  forms  of  arterial  ha-morrhage  are  descril^d,  viz.,  primary, 
rciiriiunary,  and  secondary. 

Primary  Arterial  Haemorrhage  is  met  with  under  two  conditions 
—  from  an  open  wound,  or  where  an  artery  is  ruptured  or 
punctured  subcutaneously,  so  that  extravasation  into  the  tissues 
occurs,  constituting  either  a  severe  bruise  if  the  artery  is  small, 
or  if  the  vessel  is  large  what  has  been  badly  termed  a  *  diffuse 
traumatic  aneurism.*  The  general  rules  for  the  surgical  treatment 
of  both  these  conditions  are  identical^  and  although  the  agent 
employed  to  finally  arrest  the  bleeding  varies  according  to  the 
surgeon's  personal  predilections,  yet  the  underlying  principles 
hold  good  in  all  cases.  We  shall  limit  ourselves  mainly  to 
speaking  of  the  ligature,  as  we  almost  always  employ  this  agent. 

A.  Primary  arterial  hsmorrhage  from  an  open  wonnd.  The 
blood  is  here  poured  forth  upon  the  surface,  and  escapes  freely,  so 
that  the  full  constitutional  effects  are  experienced. 

The  prifuipUs  that  guide  us  in  the  Treatment  of  primary  arterial 
haemorrhage  were  first  recognised  by  the  late  Mr.  John  Bell,  but 
the  importance  of  acting  upon  them,  and  not  trusting  to  the 
Hunterian  plan  of  ligature  at  a  distance,  was  first  fully  insisted 
upon  by  Guthrie,  whose  large  experience,  confirmed  by  that  of 
later  surgeons,  demonstrated  their  accuracy.  They  may  be 
enunciated  as  follows : 

I .  Thai  thf  vessel  must  he  secured  at  the  bleeding -point  ^  an  operation 
to  expose  it  being  undertaken  if  necessary.     However  infiltrated 
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the  part,  the  rule  of  cutting  down  to  expose  the  wounded  vessel  is 
to  be  adhered  to,  with  one  or  two  exceptions  noted  below,  and 
this  for  two  reasons  :  (a)  It  is  often  impossible  to  know  the  exact 
source  of  the  hseniorrhage  unless  it  is  laid  bare.  Thus,  the 
bleeding  from  a  punctured  wound  of  the  front  of  tlie  leg,  which 
was  apparently  derived  from  the  anterior  tibial  artery,  was  proved 
on  incision  and  careful  dissection  to  come  from  the  peroneal,  the 
puncture  having  passed  between  the  bones.  In  the  axilla  and 
groin  such  uncertainty  often  exists,  (b)  Proximal  ligature  of  a 
vessel  at  some  distance  above  the  bleeding  spot  is  very  commonly 
insufficient  to  arrest  the  haemorrhage,  since  collateral  circulation 
is  quickly  established,  or,  though  apparently  effective  for  a  time, 
reactionary  haemorrhage  is  very  likely  to  ensue. 

2.  Ihat  both  ends  of  the  wointded  vessel  must  be  secured  if  it  is 
completely  divided,  whilst  if  it  is  only  punctured,  a  ligature  must 
be  placed  on  each  side  of  the  puncture,  and  the  complete  division 
of  the  vessel  effected.  The  ease  with  which  collateral  circulation 
is  established  justifies  such  treatment  in  the  case  of  all  arteries 
of  large  size.  Thus,  where  the  facial  artery  is  divided,  jets  of 
blood  are  emitted  from  each  end  quite  freely,  and  with  nearly 
as  much  force  from  the  distal  as  from  the  proximal.  Occasionally 
the  distal  end  of  a  bleeding  vessel  retracts  amongst  the  infiltrated 
tissues  to  such  an  extent  as  to  render  its  isolation  impracticable. 
The  surgeon  must  then  trust  to  plugging  of  the  wound  from  the 
bottom,  but  not  until  every  effort  has  been  made  to  secure  it. 

It  is  only  needful  to  undertake  the  measures  detailed  above  in 
cases  where  primary  haemorrhage  is  actually  proceeding.  If  it 
has  been  once  arrested,  it  is  unnecessary  to  search  for  the  bleeding 
spot  unless  the  patient  is  very  faint  and  collapsed,  and  the  surgeon 
has  reason  to  anticipate  that  a  large  trunk  has  been  injured. 
Under  such  circumstances  it  may  be  needful  to  seek  for  and  tie 
it  at  once,  otherwise  recurrent  haemorrhage  is  likely  to  ensue 
when  the  heart's  action  becomes  more  vigorous. 

There  are  a  few  exceptions  to  the  general  rule  of  tying  a 
wounded  \essel  at  the  injured  spot,  e.g.^  where  tlie  depth  of  the 
dissection  needed  might  endanger  important  parts,  as  in  dealing 
with  the  deep  palmar  and  plantar  arches,  or  with  the  secondary 
branches  of  the  carotid. 

In  the  actual  treatment  of  any  particular  case,  temporary  arrest 
of  the  bleeding  may  usually  be  effected  by  dij^iial  compression 
either  of  the  bleeding  point  or  of  the  main  trunk  at  a  favourable 
spot  nearer  to  the  heart,  against  some  resisting  structure,  such 
as  a  subjacent  bone.  Tlie  common  carotid  is  controlled  by  grasping 
the  neck  from  behind,  and  compressing  the  artery  by  the  fingers 
placed  along  the  anterior  border  of  the  sterno- mastoid  against  the. 
transverse  process  of  the  sixth  cervical  vertebra  (Chassaignac*s 
tubercle).  Such  pre^ssure  will  also  control  the  vertebral  and 
inferior  thyroid  vessels.    The  >uhclarian  is  to  be  compressed  in  the 
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irom  any  part  of  the  lower  limb.     If  it  is  desirable  to  control  the    , 
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t(iunii.niet  will  be  the  liest  to  apply,  as  it  can  be  relaned   and 
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tightened  again  as  often  as  is  necessary  during  the  operation. 
In  some  cases  it  is  advisable  to  exsanguinate  the  limb  by  eleva- 
tion before  applying  the  tourniquet. 

The  wound  is  then,  if  need  be,  enlarged  by  incisions,  which 
whilst  freely  laying  the  parts  open  should  inflict  the  least  possible 
damage  on  surrounding  structures.  All  coagula  are  removed, 
and  the  wounded  vessel  looked  for.  It  may  be  needful  to  relax 
the  tourniquet,  and  allow  a  jet  or  two  to  escape,  in  order  to  ascer- 
tain its  position.  Both  ends  should  be  sought  for  and  tied,  a 
proceeding  easier  said  than  done.  This  especially  applies  to  the 
distal  end,  which  retracts,  and  often  does  not  bleed  at  the  time  of 
operation,  but  may  do  so  when  the  collateral  circulation  becomes 
established. 

B.  For  Subcutaneous  Rupture  of  an  Artery,  see  p.  247. 

Becurrent,  Intermediate,  or  Reactionary  Arterial  Hsmorrbage. 

Such  are  the  terms  applied  to  bleeding  which  recurs  within 
twenty-four  hours  of  an  accident  or  operation.  Its  occurrence 
is  an  evidence  of  the  failure  of  the  means  employed  to  per- 
manently arrest  the  primary  loss  of  blood,  and  may  result  from 
two  chief  causes :  (a)  Defective  application  of  a  ligature,  which 
comes  undone  from  being  badly  tied  (a  *  granny  *  knot),  or  slips 
off  from  including  within  its  grasp  other  structures  as  well  as  the 
arterial  wall;  or  {b)  the  coagula  lying  in  the  mouths  of  divided 
vessels  are  not  sufficiently  firm  to  withstand  the  increasing  blood- 
pressure  which  supervenes  after  the  shock  has  passed  away,  or 
which  may  be  due  to  excitement  or  the  injudicious  administration 
of  stimulants.  It  is  usually  due  to  the  second  of  these  causes, 
and  is  then  not  very  serious,  inasmuch  as  it  can  only  arise  from 
the  smaller  vessels,  all  the  larger  ones  having  probably  been 
recognised  and  tied  during  the  operation.  The  term  should  not 
be  applied  to  the  oozing  of  blood  or  blood-stained  serum  so 
common  after  operations,  but  only  used  for  those  cases  which 
demand  treatment,  and  where  considerable  pain  and  tension  are 
caused  by  the  accumulation  of  blood  in  the  wound. 

Treatment.-  -Elevation  and  the  pressure  of  a  firm  bandage  are 
often  quite  sufficient  to  arrest  this  form  of  bleeding ;  but  if  un- 
successful, the  wound  must  be  opened  up,  washed  out  with  hot 
or  cold  lotion,  and  any  bleeding  vessel  tied.  The  actual  cautery 
may  even  be  employed  to  check  oozing  from  cicatricial  surfaces, 
and  if  it  is  not  allowed  to  touch  the  skin,  and  the  wound  kept 
aseptic,  no  delay  in  its  healing  need  be  occasioned.  Should  the 
bleeding  persist,  antiseptic  plugging  must  be  resorted  to. 
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SecondATy  Haemorrbage. 

Under  ihi>  title  are  included  all  forms  of  ha'tnorrha^e  from 
Munds  which  occur  after  the  lapse  of  twentyfour  hours.  I( 
is  usually  due  lo  sepsis,  and  was  formerly  very  common,  bcinn  a 
trequen;  cause  of  a  fatal  termination;  l>ui  since  the  introduction 
of  aniiseptic  surgery  it  is  but  seldom  seeti.  Where  anli^epM<:, 
bonever,  cannot  be  efficiently  carried  out,  as  in  the  mouth. 
ptarjiix.  elc,  it  is  still  occasionally  met  with. 

The  Fnndamental  Cause  in  the  production  of  secondary  hamor- 
ihiee  is  without   doubt   a   septic  condition  of  the  wound.     This 
may  ici  in  various  ways.      Thus,   in   a  vessel  entirely  divided, 
ibe  c^ci    may  gain    entrance    through  the  open   mouth    to  the 
iflieniai    ioaj;ulum,    and     f)y    causinf-    its    disintegration,    break 
li^n-n  the  Larrier    which     Nature    had    raised    a^jainht    such    an 
occurtcnce.      This  proc<;ss    is  assisted  l)j-  an  ulcerative  furm  iif 
perianeritis,  which   leads   to  the  maceration  and  softeninj-  of  an 
ibsorbent  liuature,  and   to   weakcninf-  of  the  vtssel  walls.     It  is 
in  this  latter    way    that    secondary  ha-morrhage    is   induced   in 
vti>els  litiatured    iii  their  continuity,  the  loss  of  support  due  to 
the  upeciiii;   up  of   the   septic  wound   l>fcin;,'  also  an  element  of 
danjjet.      We  desire   here   to  emphasise  the  marked  alterations 
in  all  the  conditions  existing  in  a  septic  as  opposed  lo  an  aseptic 
oound.     In  the  latter  it  is  not  only  the  clot  in  the  lumen  of  the 
vessel  which  is  relied  on  to  prevent  accidents,  but  the  vital  action 
oi  all  the  tissues  is  calculated  to  work  in  the  same  direction,  that 
of  ensutint;  the  patient  afjainst  ba-morrhafje ;  in  fact,  the  occur- 
rence uf  secondary  ha-morrliage  in  an  aseptic  wound  is  almost 
impossible.       On    the    other   hand,    when    sepsis   supervenes,    a 
destructive  process  replaces  that  of  repair,  and  the  activity  of 
the  part  is  temporarily  paralyzed  by  the  loxic  influence  of  the 
micio- organ  isms  and  their  products. 

\arit)us  other  conditions  may  l>e  mentioned,  however,  as  Con- 
tribotory  Caases  of  secondary  haemorrhage :  (i.)  The  ligature 
niay  be  coarse,  irritating,  or  septic,  or  it  may  consist  of  material 
too  readily  absorl«d.  (ti.)  lis  mode  of  application  may  be 
foully.  Thus,  it  may  have  included  other  structures,  and  so 
Ltctimes  loose,  offering  an  insufficient  bar  to  the  blood-pressure; 
^\  llie  sheath  may  have  been  opened  too  freely,  and  thus  the 
^|laiily  of  the  vessel  wall  dependent  on  the  vasa  vasorum  is 
■liniinishej.  In  large  vessels,  such  as  the  innominate  and  first 
P^  of  the  subclavian,  the  mere  division  of  the  inner  and  middle 
^Mls  weakens  the  wall  to  such  an  extent  as  to  render  it  incapable 
'if^i'ilistanding  even  a  normal  blood -pressure,  so  that  aneurismal 
'■''s'aiion  and  secondary  haemorrhage  are  almost  certain  to  result, 
"^n  in  aseptic  cases,  (iii.)  The  ligature  may  have  been  placed 
'*near  a  branch  immediately  concerned  in  the  establishment  of 
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the  collateral  circulation  (though  if  asepsis  is  maintained  this  is 
comparatively  unimportant),  or  where  there  is  a  considerable 
back-flow,  or  the  part  may  not  have  been  kept  absolutely  at  rest, 
(iv.)  The  condition  of  the  arterial  wall  at  the  site  of  ligature  may 
be  unhealthy,  being  possibly  the  seat  of  atheroma  or  fatty  de- 
generation, a  most  important  complication  if  the  wound  becomes 
septic,  (v.)  The  state  of  the  blood  may  be  unfavourable  to  the 
repair  of  any  wound,  whether  in  an  artery  or  not,  e.g,,  in  albu- 
minuria or  diabetes,  (vi.)  Increased  blood-pressure  after  the 
ligature  of  a  vessel  may  lead  to  secondary  haimorrhage,  as  in 
plethora,  Bright*s  disease,  traumatic  fever,  or  from  injudicious 
excitement,  or  the  unwise  administration  of  stimulants. 

The  Phenomena  are  usually  preceded  by  those  of  septic  con- 
tamination of  the  wound,  to  which  a  slight  occasional  loss  of 
blood  is  added.  This  continues  with  more  or  less  frequency  and 
severity,  until  either  the  patient  is  worn  out  by  the  constant 
repetition  of  small  losses,  or  is  destroyed  by  one  or  two  severe 
gushes  from  the  larger  vessels.  The  earlier  the  bleeding  occurs^ 
the  less  serious  it  is,  as  it  probably  comes  from  the  smaller 
vessels,  and  can  be  easily  dealt  with.  When,  however,  it  does 
not  supervene  till  late,  as  on  the  tenth  or  twelfth  day,  it  usually 
arises  from  the  larger  trunks,  and  is  increasingly  severe.  When 
originating  from  a  vessel  tied  in  its  continuity,  it  generally 
comes  from  the  distal  end,  and  that  for  the  following  reasons: 
(a)  The  internal  coagulum  is  here  less  firm,  and  forms  later  than 
at  the  proximal  end ;  (b)  the  pressure  at  the  distal  side  of  the 
ligature,  which  is  at  first  nil,  is  continually  increasing  as  the 
collateral  circulation  is  estabHshed,  whilst  proximally  it  gradually 
diminishes  as  the  vessel  contracts,  and  the  blood-flow  is  deflected 
into  other  channels ;  and  (r)  the  main  vasa  vasorum  always  run 
into  and  along  the  vessel  wall  in  the  same  direction  as  the  blood- 
stream. Hence  the  effect  of  isolating  the  artery  in  its  sheath  and 
ligating  it  is  to  diminish  the  vitality  of  the  arterial  tunics  and  to 
impede  repair  just  below  the  point  of  ligature. 

The  Treatment  is  a  matter  of  grave  anxiety  until  the  wound 
gets  into  a  healtliy  state,  inasmuch  as  the  surgeon  can  never  be 
certain  tliat  the  bleeding  will  not  break  out  again,  although  it 
may  have  been  temporarily  stayed ;  hence  such  a  case  must  be 
most  carefully  watched.  If  tiie  wound  is  in  c\  limb,  a  tourniquet 
should  be  lightly  adjusted  above  it  as  a  precautionary  measure, 
so  that  at  a  moment's  notice  it  may  be  tightened. 

When  arising  fyoii  an  aricry  entirely  divided  across^  as  in  an 
amputation  stump,  elevation  of  the  part,  exposure  to  the  external 
air,  bathing  it  with  cold  lotion,  and  then  redressing  and  firmly 
bandaging  it,  may  be  all  that  is  needed  in  the  early  and  mild  cases. 
A  recurrence  will  necessitate  the  reopening  of  the  wound,  and 
the  application  of  ligatures  to  the  bleeding  points,  if  practicable. 
The  actual  cautery  may  be  employed  where  the  tissues  are  too 
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rotten  to  hold  a  ligature.  Means  should  be  adopted  to  remove 
septic  sloughs,  as  by  a  Volkmann's  spoon,  and  if  possible  to  render 
the  wound  aseptic  by  swabbing  it  out  with  strong  carbolic  lotion 
11  in  20),  or  with  a  solution  of  chloride  of  zinc.  The  wound 
•  Mould  then  be  powdered  with  iodoform,  packed  with  cyanide 
.  iLi^e,  and  firmly  bandaged.  If  occurring  later  in  the  case,  the 
.  Hind  should  be  freely  opened  up,  and  an  attempt  made  to  secure 
:-e  bleeding  vessel  by  isolating  it  for  some  little  distance  from 
surrounding  structures.  If  this  fails,  owing  to  the  sloughy  or 
septic  state  of  the  tissues,  the  artery  must  be  tied  just  above,  or 
re-amputation  performed.  When  the  bleeding  comes  from  the 
m^n  vessel  near  the  trunk,  as  after  amputation  at  the  shoulder 
or  hip,  proximal  ligature  can  alone  be  depended  on,  should  local 
treatment  be  unsuccessful. 

WTien  coming  from  an  artery  tUd  in  its  (oHtinuity,  the  means 
indicated  above  should  be  adopted  in  the  early  stages.  Later  on, 
the  tieatmeat  varies  a  little  according  to  the  situation.  If  from 
a  vessel  of  the  tr«nk,  such  as  the  carotid  or  iliac,  (he  wound  must 
be  freely  opened  up,  and  the  artery  secured  again  above  and 
below,  whilst  every  effort  is  made  to  combat  the  septic  condition 
by  plugging  with  antiseptic  materials.  Failing  this,  if  proximal 
ligature  is  impossible,  one  can  only  trust  to  pressure.  In  the 
•rtt,  after  using  cold,  pressure,  and  elevation,  one  would  re-lie 
above  and  below  through  the  original  wound.  If  this  fails,  a 
ligature  should  be  applied  higher  up  through  a  separate  incision, 
or  finally  amputation  be  performed.  In  the  Ug,  however,  it  is 
scarcely  wise  to  attempt  re-ligature  at  a  higher  spot,  owing  to 
the  less  abundant  collateral  circulation.  If  the  hemorrhage 
ceases,  gangrene  is  very  likely  to  ensue ;  whilst  if  the  latter  does 
not  supervene,  hiemoslasis  will  probably  not  be  effected.  Under 
such    circumstances    amputation   must  be  undertaken   without 

VenotiB  Htemorrhage. 

Bleeding  from  the  smaller  veins  rarely  requires  much  attention, 
that  the  walls,  when  once  divided,  rapidly  collapse,  and  this 
.ually  checks  further  loss  of  blood ;  but  if  the  larger  veins  are 
Involved,  or  if  the  walls  are  thickened  and  rigid,  as  in  varix,  a 
very  ccmsidcrable  amount  may  be  lost,  the  blood  welling  up  in  a 
dark,  purplish  stream  from  the  wound,  and  rendering  its  arrest  the 
mote  difhcull  from  the  fact  that,  except  in  veins  of  the  largest  si;;e, 
definite  jet  or  gush  to  guide  one  to  the  wounded  spot. 
TrtMUamtt  of  Venous  Hsemonhage.— The  same  means  to  a  large 
jtxtcnt  must  be  employed  as  for  arterial  hsmorthage,  but  it  is 
Irequenlly  required,  since  the  smaller  veins  collapse  naturally, 
thus  the  bleeding  stops.  It  is  never  advisable  to  occlude  the 
lie  circumference  of  a  large  vein  if  it  can  be  avoided,  since  a 
icturo  Of  tear  can  often  be  secured  without  seriously  encroach- 
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ing  upon  the  calibre  of  the  tube.  In  amputations  it  is  usual  to 
tie  both  the  main  artery  and  vein.  Where  it  is  difficult  to  reach 
a  vein  in  order  to  tie  ii,  the  wound  may  be  stuffed. 

The  dangers  of  venous  htemorrhage  are  fourfold  :  ( i }  The  con- 
stitutional symptoms  arising  from  the  actual  loss  of  blood,  details 
of  which  have  been  given  above;  (2}  the  thrombus  which  forms 
may  become  displaced  as  an  embolus ;  (3)  septic  infection  of  the 
thrombus  lying  in  the  mouth  of  the  vessel  may  lead  to  pyaemia; 
and  (4]  the  entrance  of  aii  tato  veins,  which,  though  rarely  met 
with,  is  fraught  with  the  most  urgent  danger  to  the  patient.  The 
air  l>ecomes  churned  up  in  the  cavities  of  the  right  side  of  tho 
heart,  forming  a  spumous,  frothy  mixture  amongst  the  columnae 
cameas,  which  the  heart  can  only  with  difficulty  eject ;  thus  tb« 
circulation  is  brought  to  a  standstill  in  spile  of  forcible  cardiac 
coutractions,  and  the  patient  dies  from  aoa;mia  of  the  lungs  and 
brain. 

The  Oansa  of  the  entry  of  air  is  usually  a  wound  of  some  vdn 
in  what  is  known  as  the  'dangerous  region'  of  the  neck  or  axUla, 
but  it  may  occur  in  other  positions.  There  is  but  little  blood- 
pressure  within  the  veins  at  any  time,  but  during  inspiration  the 
movements  of  the  thorax  exercise  an  aspiratory  or  suction  effect 
upon  the  blood  in  the  veins  of  the  neck,  a  most  important  element 
in  the  maintenance  of  the  venous  flow.  Any  condition  which 
tends  to  prevent  the  collapsing  of  the  walls  of  the  veins,  or 
brings  about  what  is  termed  their  canalization,  predisposes  to  this 
accident.  Thus  they  may  be  held  open  at  spots  where  they 
pierce  the  deep  fascia  or  the  platysma;  if  the  coats  are  thick  and 
rigid  from  inflammation,  or  surrounded  by  indurated  tissue,  ot 
button-holed  as  by  excision  of  a  portion  of  the  walls  or  divison 
of  a  branch  close  to  the  main  trunk,  or  if  undue  traction  is  exer- 
cised upon  the  pedicle  of  a  tumour  containing  a  wounded  vein, 
then  the  orifice  may  remain  patent,  and  air  can  Iw  sucked  in. 
If,  however,  the  veins  are  very  distended,  and  the  intravenous 
pressure  high,  as  is  often  seen  in  the  operation  of  tracheotomv, 
then  the  wound  of  a  vein,  even  in  the  dangerous  area,  usually 
results  in  loss  of  blood  rather  than  entrance  of  air. 

Signs. — The  entrance  of  air  into  a  wounded  vein  is  accompanied 
by  a  hissing,  gurgling,  or  sucking  sound,  which  is  quite  cliarac- 
teristic.  A  few  bubbles  of  air  may  also  be  seen  clinging  atiout 
the  aperture  in  the  vessel.  If  only  a  small  amount  has  entered, 
no  bad  results  may  follow ;  but  the  usual  effect  of  this  accident  is 
to  produce  sudden  and  severe  faintness,  and  if  the  patient  is  con- 
scious, a  feeling  of  dyspncfa  and  distress,  which  is  partly  cardiac 
in  origin,  partly  due  to  obstruction  to  the  How  of  blood  tbrough 
the  lungs.  The  pulse  becomes  rapid  and  almost  imperceptible , 
the  pupils  widely  dilated,  and  death  usually  follows,  preceded 
perhaps  by  convulsions,  although  the  fetal  issue  may  be  postponed 
for  a  few  hours.     If  the  patient  survives,  no  after-effects  remain. 
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Trefttnuot. — This  accident  can  usually  be  avoided  by  dealing 
cautiously  with  all  veins  in  operations  about  the  neck.  Should  it 
occur,  any  fresh  entrance  must  be  at  once  checked  by  placing  a 
finger  over  the  bleeding  point  or  pouring  lotion  into  the  wound. 
The  vein  should  be  secured  by  ligature  as  soon  as  possible,  Com- 
pression of  the  chest  has  been  recommended  by  some  authorities  in 
order  to  squeeze  out  the  air  that  has  entered ;  but  there  is  little 
chano!  of  attaining  this  end.  To  combat  the  general  symptoms,  it 
is  es&enlial  to  maintain  a  good  supply  of  blood  to  the  brain.  The 
head  is  lowered,  and,  if  need  be,  the  limbs  raised  and  bandaged, 
or  the  abdominal  aorta  compressed.  Stimulants  and  artificial 
respiration  are  used  in  order  to  maintain  the  heart's  action  and  to 
overcome  the  pulmonary  obstruction.  Warmth  and  friction  are 
also  applied  to  the  extremities. 

OapiUary  Hamorrbage. 

This  is  usually  of  little  significance.  It  is  characterized  by  a 
general  oozing  from  the  wounded  surface,  the  blood  trickling 
I  down  to  fill  the  cavity  from  the  bottom.  It  is  often  very  abun- 
■  dftDi  from  indamed  parts,  and  especially  from  fi bra- cicatricial 
Etissue,  which  prevents  the  closure  of  the  vessel  mouths.  It  can 
^osually  be  arrested  by  a  little  pressure,  or  by  the  application  of 
cold  or  hot  water,  by  styptics,  cauterization,  or  plugging. 

Hetbods  of  dealing  with  HEemorrhage  from  Special  SonrceB. 

□possible  unless  the  sut^eon  ia  on  the  spot, 

if  possible,  without   occluding   the  whole 

7  BmichM  of  the  CwoUd. — It  may  be  difficult  to  secure  the  divided 
eiulsorihae  vessels  either  in  the  neck  or  head.  <g,.  in  a  cut  iliroat  or  a  punc- 
luml  ikouod  al  the  plerygmd  regioa.  Under  such  circumstances,  UgRture 
ol  the  eilemal  carotid  t>etween  the  superior  thyroid  and  lingual  has  been 
Tccnromended  as  more  satisfactory  than  tying  the  comtnon  carotid,  since  the 
ccnrbral  circulation  is  not  thereby  aSected. 

Twtateal  Ait«i7.~The  source  of  such  bleeding  may  be  difficult  to  ascerlajn. 
»s  it  IS  xcatuly  possible  to  compress  this  vessel  without  also  including  the 
caroUil,  and  hence  mistalces  in  diagnosis  have  often  arisen.  It  may  be  feasible, 
biMci«T.  to  control  the  carotid  alone  by  pinching  it  up  by  the  fingers  placed 
on  eiilier  side  of  the  slerno* mastoid,  without  interfering  with  the  vertebral. 
Tmtmtat  must  follow  the  usual  course  of  cutting  down  and  tyiltg  al  the 
blvedinf-  point,  if  possible.  To  do  this  the  incision  must  be  enlarged,  or  a 
sew  one  made  along  the  posterior  border  of  the  stemn- mastoid  in  order  to 
dcfi&e  (he  transverse  processes  of  the  verlebrx  In  the  upper  part  of  its 
course  the  vessel  may  be  secured  by  clipping  away  a  transverse  process  if 
nTiri-aMnr.  due  care  being  taken  of  the  nerve  roots ;  otherwise,  plugging  of  the 
nrtebnJ  eanal  or  the  use  of  styptics  must  Ije  depended  on.  It  is  most  essen. 
tbl  that  the  carotid  should  not  be  tied  by  mistake  in  these  cases,  as  thereby 

EPB  blood  ii  directed  lo  the  vertebral  trunk,  and  the  bleeding  is  correspond- 
ly  increased 
iw  laUnul  Mammary  Ait«ry  rarelv  calls  for  treatment,  since  a  punctured 
jodof  this  vessel  is  usually  complicated  with  some  graver  mischief  to  heart. 
- 


wben  both  euds  should  be  tied. 
Jofslar  Vein.  —  Tie.  or  stitct 
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liver  or  lungs. 
costal  cartilai^e  i 

InUrooatal  HMmonlM^  usually  results  from  penetraiin)!  wounds  *lsa  in- 
volving the  rib,  and  is  nol  easily  stopped,  on  account  of  th«  position  of  Ibe 
vessels  in  the  aroove  JtiatmrHt  — Indse  the  periosteum  longitudinally  along 
the  lower  bonier  of  the  rib.  and  detach  it  and  the  vessels  from  the  groove;  or 
remove  a  portion  of  the  bone,  ami  thus  expose  the  bleeding  point :  or  in  some 
cases  a  suture  passed  round  the  rib  a  little  above  the  injury  bas  sufficed ;  ot 
again,  pressure  may  be  employed  by  pushing  a  piece  of  aseptic  gaui:«.  like  a 
pocliet.  through  the  wound  into  the  pleura!  cavity,  and  then  stuffing  it  tightly 
with  wool  or  strips  of  gauze,  so  that  on  pulling  upon  it  the  vessel  maybe 
offeciually  compressed. 

Wounds  of  the  TmhIb  of  tlia  ExtramiUti  need  treatment  according  to  the 
principles  enunciated  above.     Only  one  or  two  require  special  mention. 

Wounds  of  the  Ttimu  Aiebes  were  formerly  much  more  dreaded  than 
they  are  at  present,  when  thorough  antisepsis  &nd  the  use  of  the  elastic 
tourniquet  allow  us  to  explore  the  depths  of  a 
wound  without  much  danger  or  difficulty.  The 
position  of  the  wound  will  usually  indicate 
whether  the  bleeding  comes  from  the  superGciftl 
or  deep  arch,  but  in  case  of  doubt  it  is  well 
to  remember  that  pressure  on  the  ulnar  trunk 
mainly  affects  the  super6cial  arch,  whilst  pres- 
sure on  the  radial  will  chiefly  influence  the  oeep. 
A  wound  ot  the  superficial  arch  preseoti  lilue 
trouble  in  treatment,  as  it  can  be  readily  secure)] 
by  catch  forceps  and  ligature :  but  the  deep  arch 
is  not  so  easily  dealt  with.  Ii  lies  just  over  the 
bases  of  the  metacarpal  bones  (Fig.  61,  i>).  and 
to  expose  it  the  wound  must  be  freely  enlaiiged 

turned  on  one   side 

possible  to  secure   I  

forceps,  and  these  may  be  left  on 'for  Iwenly-fear 
hours  if  a  ligature  cannot  be  applied.  Of  cotme 
the  strictest  asepsis  is  needful  in  such  cases,  Mid 
passive  movement  of  the  6ngers  must  be  eMlf 
undertaken,  in  order  to  prevent  iroublooaM 
adhesions.  Fsilmg  such  means,  or  in  sefxlc 
wounds,   a   modibcation    of  the   old   graduMed 


Pig.  63. — Hamd,  to  show 
MstTioK  o»  Palmar 
Arckbs. 

A.  Radial  artery:  D,  Ulnar 
artery  ;  C,  Superficial 
arch  ;  D ,  Deep  arch , 


s  may  be  employed  ;  the  wound  i*  c 
^    ,  .     „„  auze,  and  over  this  the  fingers  aiB  finnlr 

bandaged.     The  patient  is  kept  in  bed  for  a  few  days,  and  rlie  arm  elevated. 


fully  and  thoroughly  plugged  u 


Pressure  on  the  main  vessels  above  is  scartrely  necessary  if  the  compress  it 
accurately  applied.  The  bandages  may  bo  relaxed  at  the  end  of  twenty-four 
hours,  but  the  deep  dressing  should,  if  possible,  not  be  touched  forthi«eor 
four  davs.  If.  in  spite  of  this,  bleeding  recurs,  the  main  vessel  or  inmti 
of  the  limb  must  be  lied.  Ligature  of  the  ulnar  and  radial  at  the  wriii  is 
generally  insufficient  to  control  11.  as  there  is  often  a  communicating  branch 
of  some  size  passing  from  the  anterior  interosseous  to  the  deep  arch,  and 
hence  it  may  be  needful  to  secure  the  brachial  artery,  ascertaining  fir«t,  hon^ 
ever,  by  pressure  that  such  would  be  efficacious;  for  occasionally  there  is  a 
high  division  of  the  brachial,  or  a  vas  aberrans  may  exist,  which  would  compel 
the  surgeon  to  lie  the  third  part  of  the  aidllary. 
Bleeding  from  the  Plaiitar  Aroh  must  be  conducted  on  exacilv  sinular  lioM 
The  OlatMt.  BoiaUa,  or  Pndlo  arteries  may  he  wounded  by  slabs  in  tha 
buttock.  Trejimrnt  —Enlarge  the  wound  in  the  direction  of  the  fibres  c^  the 
gluteus  maximut.  1  e  ,  downwards  and  outwards. 


ftsKl.  The  gluteal  tmnk  emerges  from  the  pelvis  at  the  juncUon  of  Ibe 
Buddie  aod  inner  thirds  of  a  lin^  from  the  posterior  superior  iliac  spine  to  the 
ptu  tiochanter :  Ibe  pudic  crosses  the  iH:bial  spine  at  the  junciion  of  (he 
mddlc  Mid  lower  thirds  of  a  line  from  the  posterior  superior  iliac  spine  to 
Ibe  laber  ischii  The  sciatic  emerges  from  Che  pelvis  just  above  and  a  little 
cilmul  to  the  latter  spot.  The  pudic  may  also  be  divided  in  the  perineum  by 
.  ['iirlnting  wound  Failing  ligature  of  any  of  these  arteries  at  the  scat  of 
--ling,  the  iotemal  iliac  may  need  to  be  secured. 

HKinoplliUft. 

liy  hxmopbilia,  or  the  biemorrhagic  diathesis,  is  meant  a  congeailal  and 
bemlilary  disease  chaiaclerized  by  a  tendency  to  persistent  and  itncon- 
mllible  bleeding  from  slight  wounds,  whether  open  or  subcutaneous.  Tliis 
ontidilion  b  often  associated  with  extravasation  of  blood  into  the  joints,  and 
eenain  consecutive  phenomena  (Chap.  XX, J.  The  family  history  is  always 
imaoling,  the  disease  being  usually  transmitted  through  the  females  to  the 
nulla  of  a  succeeding  generation.  whiUt  the  former  often  escape  entirely 
Tbt  ptlhiilogical  cause  of  this  affection  has  not  yet  been  ascertained,  no 
ckuige  in  the  vessels  or  constitution  of  the  blood  having  been  discovered 
Vnka  bfmorrhage  is  actually  occurriag.  nothing  abnormal  is  noticed,  but 
wy  injury  is  mre  to  be  followed  by  excessive  bleeding ;  spontaneous  sub< 
csiaaeoat  ecchymoses  frequently  occnr,  as  also  bleeding  from  the  mucous 
■wntmnes  Hence  ix)  operations  mu*t  be  undertaken  on  such  patients 
ulna  absolutely  ardent,  even  such  a  small  matter  as  the  extraction  ol^a  tooth 
lunn)'  proved  fatal 

The  ncMnwnt  of  haemophilia  should  be  directed  more  to  correcting  tlic 
luiiitulional  defect  than  to  pursuing  the  usual  practice  in  dealing  with 
lonKiTtutge  The  application  or  administration  of  haemostatics,  and  sub- 
HucB  which  lenil  to  promote  coagulation  and  the  formation  of  fibrin,  should 
Ic  rcmlal  to  Calcium  chloride,  i  drachm  to  }  pint  of  water,  given  by 
mrau.  or  ja  t(rs  liy  the  moulli.  repeated  several  times  a  day,  has  bei^n 
tKitnmecded .  whilst  fibrin  ferment,  suprarenal  extract,  and  cocaine  should 
be  mplnyed  i(«:ally  Position  and  pressure  are  attended  (o.  and  in  severe 
CS1S  Ibe  actual  cauterj-  may  prove  useful,  or  the  prolonged  application  of 


CHAPTER   X. 

INJX7BIES    AND    DISEASES    OF    ARTERIES— ANEUBISM— 

LIGATURE  OF  ARTERIES. 

Injuries  of  Arteries. 

Oontusion  of  an  artery  is  the  result  of  violence  applied  directly  to 
the  vessel  wall.  The  effects  vary  with  the  severity  of  the  injury 
and  with  the  condition  of  the  arterial  tunics.  If  atheroma  or 
calcification  exists,  thrombosis  often  follows  slight  injuries,  and 
dry  or  senile  gangrene  may  ensue  ;  but  in  healthy  arteries  a  good 
deal  of  violence  is  needed  to  produce  such  an  effect,  as  their 
natural  elasticity  enables  them  to  yield  or  slip  aside,  and  thus  the 
consequences  are  usually  insignificant. 

Rupture  or  Laceration  may  follow  more  severe  blows  or  strains, 
weakness  or  disease  of  the  arterial  wall  predisposing  to  it.  It 
occasionally  results  from  attempts  to  reduce  old -standing  disloca- 
tions, or  to  break  down  intra-articular  adhesions  when  the  vessel 
has  become  fixed  in  some  abnormal  position.  If  the  ruptiure  is 
partial,  the  inner  and  middle  coats  are  usually  torn  through,  and 
by  projecting  into  the  lumen  of  the  vessel  constitute  a  valve  which 
prevents  the  passage  of  blood,  and  leads  to  subsequent  thrombosis 
and  occlusion.  In  other  cases,  where  the  injury  to  the  coats  is 
slight,  a  thrombus  may  form,  which  leads  to  obUteration ;  or,  if 
the  lesion  is  limited  to  one  side,  the.  clot  may  become  organized 
over  that  spot,  narrowing,  but  not  interfering  with  the  lumen  of  the 
vessel,  and  leaving  an  area  of  weakness  from  which  an  aneurism 
may  subsequently  develop.  Again,  when  complicated  with  a  septic 
wound,  an  ulcerative  form  of  peri -arteritis  may  ensue,  giving  rise 
later  on  to  secondary  haemorrhage.  It  is  also  stated  that  the 
adventitia  is  occasionally  torn  without  injury  to  the  tunica  intima, 
and  that  an  aneurism  may  result  from  a  protrusion  of  the  latter 
coat  through  the  wound  in  the  former ;  such  an  occurrence  must 
be  exceedingly  rare.  A  dissecting  aneurism  (p.  259)  may  also 
result  under  special  circumstances  from  such  an  accident. 

Complete  Rupture  of  an  artery  often  leads  to  but  little  haemor- 
rhage in  a  severe  lacerated  wound,  such  as  is  produced  when  a 


limb  is  torn  off:  the  inner  and  middle  coats  give  way  at  a  higher 
level  llian  the  adventitia,  and  curt  up  within  it,  whilst  the  outer 
coat  and  sheath  contract  over  them,  and  thus  prevent  bleedinc. 
If,  however,  the  artery  is  ruptured  in  a  subcutaneous  injury,  such 
as  a  fracture  or  dislocation,  extensive  extravasation  often  ensues, 
consliiuting  the  condition  badiy  termed  a  Diffuse  Traamatic 
AaeariBm.  The  objection  to  this  name  lies  in  the  fact  that  there 
is  no  true  sac  wall  as  in  an  aneurism,  the  only  boundary  ccin- 
&isticig  of  an  ill-delined  mass,  partly  coagulum,  partly  inflammatory 
exudation,  and  in  part  thickened  and  infiltrated  tissues.  A  similar 
condition  may  ensue  from  a  punctured  wound  dividing  a  vessel, 
where  the  track  leading  to  it  is  valvular  or  becomes  closed  by 
clot  or  some  external  application. 

STrnptoiOB.- — The  patient  usually  feels  a  snap,  as  though  some- 
thing had  given  way.  accompanied  by  a  sudden  pain,  localized  to 
the  part  injured,  and  often  shooting  down  the  limb  in  the  line  of 
ihc  vessel.  These  are  succeeded  by  the  following  phenomena: 
(a)  Locally,  the  formation  of  a  diffuse,  rapidly  increasing  swelling, 
the  skin  over  which  is  al  first  normal,  but  soon  becomes  dis- 
tended and  bluish,  and  finally  bright  red  and  oedematous,  when 
the  tumour  is  threatening  to  give  way.  There  is  no  increased 
local  heal  except  in  the  later  stages.  Distinct  pulsation  is  usually 
present,  and  some  amount  of  bruit,  synchronous  with  the 
r.lieart's  action,  although  these  subsequently  become  less  obvious. 
"^)  Distiitiy,  diminished  sensibihty  in  the  limb  quickly  follows, 
eiber  unth  loss  of  pulsation  in  the  vessels  and  a  fall  of 
ipeiature.  It  lies  more  or  less  useless  and  fiaccid,  and  in 
colour  is  either  white  and  blanched,  or  may  be  congested  and 
(edematous  if  the  extravasaled  blood  presses  upon  the  venous 
trunks,  (r)  Generally,  the  signs  of  hemorrhage  and  shock  manifest 
themselves  in  varying  degree,  according  to  the  amount  of  blood 
lost  and  the  character  of  the  violence. 

RMolta. — (i)  The  swelling  may  increase  steadily  in  size  until 
the  skin  becomes  so  distended  as  to  rupture  or  slough,  and  tlien,  if 
help  is  not  at  hand,  the  patient  dies  of  hsemorrhage.  Occasionally 
the  bleeding  continues  into  an  internal  cavity,  or  into  the  tissues 
of  a  limb,  to  such  an  extent  as  to  cause  death  without  any  external 
loss  of  blood,  (a)  Suppuration,  accompanied  by  the  general  signs 
of  fever,  may  result  from  auto- in  feet  ion,  or  from  the  entrajice  of 
bacteria  through  the  small  valve- like  wound.  The  whole  swellins 
liecomes  red,  hot,  (edematous,  and  excessively  tender,  looking  like 
a  large  abscess.  Rupture  and  external  haemorrhage  will  probably 
conclude  Ibe  case  if  surgical  assistance  cannot  be  obtained.  (3) 
The  pressure  of  the  extravasated  blood  upon  the  veins  or  on  the 
arteries  needed  for  the  collateral  circulation  may  determine  gangrene 
of  the  extremity,  which  is  almost  always  of  the  moist  type.  (4) 
The  process  may  become  more  or  less  limited  after  a  time  by 
coa^atioD  occurring  in  the  divided  mouth  of  the  vessel,  which  is 
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thus  occluded.  Collateral  circulation  may  he  establishedi  and 
thereby  the  health  and  vitality  of  the  limb  are  maintained,  whilst 
the  blood-clot  is  absorbed  or  organized. 

The  Treatment  is  necessarily  the  same  as  for  a  divided  artery 
communicating  with  an  open  wound,  viz.,  to  cut  down  and  tie 
both  ends.  The  circulation  is  first  temporarily  arrested  by  an 
elastic  tourniquet,  a  free  incision  made,  and  all  coagula  removed. 
The  bleeding  points  are  then  sought  for  and  tied,  the  tourniquet 
being  relaxed  to  allow  them  to  become  e\'ident.  If  the  distal 
end  cannot  be  found,  the  wound  is  not  closed,  but  should  be 
stuffed  with  gauze,  and  allowed  to  granulate,  a  tourniquet 
being  kept  loosely  about  the  limb  ready  to  be  tightened  at 
any  moment,  if  necessary.  When  suppuration  is  threatening, 
the  same  plan  must  be  adopted,  viz.,  free  incision  and  tying  the 
ends  of  the  vessel  if  they  can  be  found ;  but  in  cases  where 
from  the  oedematous  and  unhealthy  state  of  the  surrounding 
parts  this  is  impracticable,  it  will  be  necessary  either  to  tie  the 
main  trunk  on  the  cardiac  side  of  the  rupture,  or  to  trust  to  the 
pressure  of  a  graduated  compress.  If  gangrene  is  imminent, 
or  if  secondary  haemorrhage  occurs,  amputation  is  the  only 
resource. 

Penetrating  Wonnds  of  arteries,  if  completely  dividing  the 
vessel,  are  always  followed  by  haemorrhage,  although  the  blood 
may  be  unable  to  escape  if  the  wound  in  the  skin  is  small  or 
valvular,  or  if  the  opening  is  closed  by  blood-clot  or  dressing ; 
under  these  circumstances,  the  signs  due  to  subcutaneous  rupture 
of  a  vessel  are  produced.  The  amount  of  bleeding  in  open  wounds 
varies  according  to  the  character,  direction,  and  extent  of  the 
lesion,  and  with  the  size  of  the  vessel.  If  a  large  artery  is  cleanly 
cut  across,  the  bleeding  is  copious,  whilst  from  a  small  vessel  it 
soon  ceases,  owing  to  the  contraction  and  retraction  of  the  coats. 
When  an  artery  is  buttonholed — «.^.,  when  a  small  segment  of  the 
wall  is  cut  through — the  haemorrhage  is  often  continuous  and 
prolonged,  since  retraction  cannot  take  place.  The  treatment  of 
this  condition  consists  in  completing  the  division  of  the  injured 
trunk,  if  it  is  a  small  one,  thus  allowing  of  contraction  and  re- 
traction, or,  if  the  vessel  is  of  large  size,  in  tying  it  above  and 
below  the  opening,  and  dividing  it  between  the  ligatures. 

If  the  wound  is  in  the  long  axis  of  the  vessel,  it  gapes  but  little, 
and  the  loss  of  blood  is  often  slight,  whilst  if  transverse  or  oblique, 
both  contraction  and  retraction  tend  to  increase  the  size  of  the 
opening,  rendering  it  more  nearly  circular,  and  therefore  the 
haMiiorrhagc  in  such  cases  is  considerable. 

If  a  small  artery  is  divided  close  to  its  origin  from  a  large  main 
trunk,  the  blood  escapes  with  a  jet,  the  strength  of  which  is 
proportionate  to  the  blood -pressure  in  the  main  trunk,  and  not 
to  the  size  of  the  vessel  divided.  In  such  a  case  the  main 
trunk  must  l)c  tied  above  and  l>elow  the   wound,   and   divided 
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beiu«en  the  ligatures,  and  the  distal  end  of  the  divided  branch 

aJso  serured. 

A  good  many  attempts  have  been  made  of  late  to  effect  the 
union  of  wounds  in  the  walls  of  arteries  without  causing  their 
o.^'iteration,  and  with  some  success.  Small  longitudinal  wounds 
mav  certainly  t>e  sutured,  the  stitches  being  of  the  finest  silk  and 
applied  so  that  the  edges  of  the  tunica  intima  are  brought  accur- 
ately into  apposition  ;  Heidenhain  reports  a  case  where  a  wound 
I'jcms,  Jong  in  the  axillary  artery  was  successfully  sutured  in 
this  way.  EnJ-to-end  union  of  a  divided  artery  has  also  l>een 
obtained  in  one  case,'  the  upper  end  being  invaginated  into  the 
lower:  such  a  procedure  can,  however,  only  be  required  under 
verj-  exceptional  circumstances. 

In  punctured  wounds  of  arteries  the  size  of  the  p>enetrating 
body  is  all -important.  A  vessel  may  be  traversed  by  a  needle 
without  hamorrhage  or  any  subsequent  ill  effect,  but  a  larger 
puncture  results  in  extravasation.  If  it  ceases  after  a  time,  the 
blo'.xl-clot  is  absort)ed,  and  the  wound  in  the  vessel  closed  by  a 
cicatrix,  which  may  subsequently  yield  to  the  blood -pressure,  and 
give  rise  to  a  circumscribed  aneurism.  This  occurrence  is  not 
unfrequent  in  the  neighbourhood  of  the  wrist  from  glass  wounds, 
involving  the  radial  or  ulnar  trunks,  and  hence  is  not  uncommon 
among  window- cleaners  or  mineral-water  bottlers. 

Arterio-Tenous  Wotinds  are  not  so  frequent  in  the  present 
day  as  formerly,  when  venesection  was  in  vogue.  They  follow 
penetrating  wounds  which  involve  an  artery  and  vein  lying  in 
cloi.e  contact,  e-t:-,  at  the  bend  of  the  elbow  between  the  median 
basilic  vein  and  the  brachial  artery,  in  the  neck  lietween  the 
internal  jugular  and  carotid,  in  the  groin  between  the  femoral 
vessels,  and  occasionally  in  the  orbit.    Two  conditions  may  result. 

An  Aneniumal  Varix  is  produced  by  a  direct  communication 
between  an  artery  and  a  vein,  no  dilated  passage  intervening 
Utween  the  vessels  (Fig.  63,  A).  The  venous  walls,  unfitted  to 
with>.iand  arterial  pressure,  are  thereby  dilated  and  rendered 
varicose.  A  pulsating  venous  tumour  results,  the  dilatation 
extending  for  a  variable  distance  alxjve  and  below  the  opening, 
and  at  each  beat  of  the  heart  a  loud  whizzing  sound  can  l>e 
heard,  likened  by  some  authors  to  that  caused  by  an  imprisoned 
blueliutlle  buzzing  in  a  thin  paper  bag. 

Treatment. — Nothing  is  usually  required  beyond  the  application 
of  an  elastic  bandage  or  support  to  prevent  further  enlargement. 
Should  pain  or  inconvenience  arise,  the  artery  should  be  secured 
above  and  Itelow  the  abnormal  communication  with  the  vein. 
Occasionally  the  latter  is  so  distended  that  it  has  to  be  removed 
before  the  artery  can  be  reached.  This  operation  should  not  be 
undertaken  in  the  neck  for  the  carotid- jugular  varix  unless 
■  J    I)  Murphy,  Mtdical  Record.  January  16.  i*)7 


as©  A  MANUAL  OF  SUEGERY 

absolutely  essential.     In  the  orbit  electrolysis  may  be  used  with 
advantage. 

A  Varlcoae  AnenziBm,  though  brought  about  by  the  same  cause, 
differs  from  the  above  in  that  an  aneurismal  sac  exists  between 
the  artery  and  the  dilated  vein  (Fig.  63,  B),  It  is  produced  when 
the  vessels  are  placed  at  a  short  distance  from  each  other,  or 
when  extravasation  of  blood  has  separated  them.  The  aneurism 
is  of  the  false  type,  its  walls  being  composed  entirely  of  newly- 
formed  organized  clot  and  cicatricial  tissue ;  it  is  almost  certau 
to  become  diffuse.  The  physical  signs  are  similar  to  those  of 
aneurismal  varix,  except  that  the  aneurism  can  be  sometimes 


F[G,  63. — Diagrams  of  Aneurismal  Varix  and  Varicose  Anedrism. 
A,  Artery  ;  V,  Vein  ;  AN,  Aneurism. 

detected  by  palpation,  whilst  a  soft  bruit  may  be  heard  over  it, 
and  the  distension  of  the  veins  is  not  quite  so  marked. 

Surgical  Treatment  is  always  required  in  these  cases.  Simple 
l^ature  of  the  artery  above  and  below  the  abnormal  communi- 
cation will  sometimes  suffice,  allowing  the  blood  in  the  sac  to 
coagulate ;  the  veins  will  subsequently  diminish  in  size,  when 
the  arterial  blood -pressure  is  removed.  Occasionally,  however, 
the  vein  overlaps  the  artery,  and  has  to  be  tied  and  removed 
before  the  sac  of  the  aneurism  is  reached;  it  is  then  better  to 
excise  the  sac  and  tie  the  artery  above  and  below.  In  the  less 
urgent  cases  digital  pressure  to  the  artery  above  the  sac  is  some- 
times successful. 

Inflammation  of  Arteries. 

Various  forms  of  inflammation  of  the  arterial  wall  are  met 
with,  which  are  usually  named  from  the  cause  producing  them — 
Tiaomatic,  Infective,  or  Embolic  arteritis.  The  terms  Endarteritis 
and  PcYiarteriiis  are  used  to  distinguish  inflammatory  conditions 
which  respectively  start  from  the  tunica  inlima,  or  reach  the  vessel 
from  without ;  in  both  cases,  however,  the  middle  coat  is  geoerally 
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involved,  and  the  process  may  even  linally  spread  beyond  it,  so 
thai  the  whole  thickness  of  the  arterial  wall  is  attacked, 

1.  Tnnmatic  or  Plastic  Arteritis  is  the  result  of  some  injury, 
snch  as  total  or  partial  division  of  the  vessel,  laceration,  bruising, 
etc.  The  phenomena  are  merely  those  of  repair,  resulting  ra 
occlusion  of  the  vessel,  viz.,  congestion  of  and  exudation  into  the 
vessel  walls  from  the  vasa  vasorum,  together  with  proliferation  of 
the  tunica  intima;  they  have  been  already  described  at  p.  227. 

2.  Infective  Arteritis  is  a  condition  in  which  the  arterial  wall 
l-ecomes  invaded  and  softened  by  bacteria.  It  frequently  results 
itoin  inflammation  advancing  inwards  from  the  exterior  (peri- 
arteritis), and  is  usually  seen  in  connection  with  septic  wounds 
and  spreading  ulceration.  The  vasa  vasorum  are  dilated,  and  an 
exudation  of  leucocytes  occurs,  as  a  result  of  the  bacterial  in- 
vasion: the  peptonizing  action  of  the  toxins  thereby  produced 
leads  to  softening  of  the  vessel  walls,  the  fibres  of  which  lose  their 
cohesion  with  each  other.  Finally,  their  resisting  power  may  be 
&o  impaired  that  they  yield  before  the  blood -pressure  and  cause 
hemorrhage,  unless  thrombosis  has  previously  sealed  the  vessel. 
In  the  smaller  arteries  this  is  usually  the  case,  but  in  those  larger 
than  the  radial  there  is  considerable  danger  of  bleeding,  especially 
if  the  trritation  is  confined  to  one  side  of  the  vessel.  Secondary 
haemorrhage  from  arteries  tied  in  their  continuity  is  generally  due 
to  this  cause,  as  also  bleeding  from  phthisical  cavities,  the  vessels 
having  previously  lost  the  support  of  surrounding  tissues,  and 
being  more  or  less  dilated  or  aneurismal.  Acute  abscesses,  septic 
ligatures,  and  malignant  tumours  may  weaken  an  arterial  wall 
and  lead  to  hemorrhage,  whilst  the  infective  agent  sometimes 
reaches  the  walls  from  within,  as  from  an  infective  embolus. 

Embolic  Arteritis. — When  a  vessel  is  blocked  by  a  simple 
embol[]s,  obliteration  as  a  result  of  a  simple  plastic  arteritis  is 
rtbe  usufil  consequence,  If  the  embolus  contains  some  irritating 
'■  infective  material,  as  in  a  case  of  infective  endocarditis  or 
■mia,  an  abscess  may  result ;  but  if  the  irritant  is  less  iatense, 
the  process  may  stop  short  of  suppuration,  and  yet  an  aneurismal 
dilatation  of  the  softened  wall  takes  place.  The  latter  process  is 
the  nitrsl  common  cause  oi  spontaneous  aneurism  in  children. 

4.  Acute  Endarteritis  is  met  with  rather  as  a  pathological 
curiosity  than  as  a  condition  of  any  clinical  import.  It  is  usually 
associated  with  acute  endocarditis,  however  produced,  or  may 
accompany  some  of  the  chronic  forms  described  below.  It  is 
eWdenccd  by  the  presence  on  the  inner  aspect  of  the  vessel  of 
mote  or  less  raised  patches,  somewhat  pinkish  and  gelatinous  in 
appearance,  soft  and  elastic  in  consistency,  and  although  the 
polish  is  lost,  the  endothelium  is  usually  intact.  It  is  found  in  the 
aorta,  or  in  smaller  vessels,  especially  near  inflamed  wounds. 

5.  Chronic  Endarteritis  is  an  exceedingly  common  affection, 
and  the  following  forms  may  be  described : 
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(a)  Simple  Ohnmic  Endarteritis,  resulting  in  Atheroma  (Gr. 
affijfn],  '  gruel '  or  '  pap ').  This  condition  is  constantly  found  in 
elderly  people,  but  especially  in  drinkers  and  those  who  have 
suffered  from  chronic  Eright's  disease,  gout,  or  syphilis ;  it  arises 
from  continual  strain  and  increased  blood- pressure,  and  hence 
often  starts  in  the  convexity  of  the  aortic  arch  at  the  spot  where 
the  impact  of  the  blood-stream  is  most  feit  as  it  is  ejected  from 
the  ventricle,  or  in  places  where  a  \essel  passes  over  or  around 
some  bony  projection,  or  at  the  bifurcation  of  a  mam  artery,  or 
where  a  large  branch  is  given  off,  thus  causing  a  sudden  decrease 


Fjc.  04. — Section  of  Atherouatous  Cerbbrai.  Artery     xso,    (Zibglbr.) 

a,  Intinui  considerably  thickened;  b  boundiDK  elastic  lamella  a(  intima; 
c,  media ;  d.  adventitia  ;  e.  necrosed  denucleated  tissue  with  mosses  of  fatty 
detritus  ;  /.  and  /, ,  detritus  with  cholestenne  tablets  /;  intima  infiltrated 
with  leucocytes;  h,  infiltralion  of  ad^entitm  with  leucocytes. 

in  its  lumen.     It  is  rarely  found  in  the  smaller  arteries,  except 
those  of  the  heart  or  brain. 

The  palhological  phenomena  consist  at  first  of  a  proliferation 
of  the  deeper  parts  of  the  tunica  intima,  giving  rise  to  opaque, 
milky- looking,  non-vascular  patches  (Fig.  64,  g),  which  may 
organii-.e  into  fibroid  tissue,  or  undergo  fatty  degeneration  (e  and 
/),  They  are  arranged  longitudinally  or  around  the  mouths  of 
large  branches.  The  tunica  media  is  more  or  less  involved  in  tb« 
process,  and  the  adventitia  is  often  thickened  externally.  As 
soon  as  the  fatty  changes  have  commenced,  the  patches  become 
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y^miib  in  colour,  somewhat   elevated  from  the  inner  surface, 

W'fre^u/arin  outline  ;   they  are   small  at  first,  but  increase  in 

s'-'e,  and  coalesce  one  with  another.      The  contents  are  now  fluid 

iJffAeesyin  consistency,  constituting  the  so-called  '  atheromatous 

■JwfMi,' allfjoofjh    DO    true    pus    exists,   the  pultaceous  material 

(OBsisting  of  fatty    granules    and    debris,    with  oil  globules  and 

pialesofchoJesterine  (Fig.  64,/,).     It  maybe  absorbed  entirely, 

'«iinga  ueakened  spot  in  the  wall  of  the  \essel,  from  which  an 

aieiinim  may  arise  ;    or  the   tunica  inlima  may  give  way  over  it, 

aHoKiag  the  contents   to    be   swept  into  the  general  circulation, 

*hae  ji  probably  does  no  harm,  and  the  raw  surface  left  behind 


i.  Iclima  Kre.itly  thickened  by  newly-formed  fibro-cellular  tissue :  6.  fenes- 
^nitJ  eia.!>lic  lamina  of  tlenle ;  c,  muscle  fibres  of  metlia.  infiltrated 
MiMids  the  left ;  d.  adventiiia  thickened  by  cell  infiltration  and  hyperplasia. 

is  knov-u  as  an  '  atheromatous  ulcer.'  The  outer  coat  has  by  this 
time  Irecome  thickened,  and  hence  no  immediate  ill  result  follows 
the  lirtacb  in  the  inner  coats,  ailhoiifjh  subsequently  dilatation 
may  take  place,  even  though  cicatrization  of  the  ulcer  has 
occurred.  Again,  the  blood  may  find  its  way  through  the  open- 
inn  into  the  substance  of  the  wall  and  strip  up  (he  inner  from  the 
outer  layers,  constituting  a 'dissecting  aneurism';  or  a  localized 
thrombus  may  form,  causing  occlusion  of  the  vessel. 

Sot  uncommonly  the  cheesy  contents  of  the  abscess  become 
iospissaled,  and  later  on  infiltrated  with  lime  salts,  resulting  in 
the  formation  of  calcareous  plates,  which  are  either  covered  with 
endothelium,  or  exposed  to  the  blood  stream,  and  hence  may  cause 
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thrombosis,  or  become  detached  as  an  embolus,  or  the  blood  may 
get  in  under  the  plate  and  form  a  dissecting  aneurism. 

A  condition  of  endarteritis  evidenced  by  proliferation  of  the 
tunica  intima  is  always  met  with  in  chronically  inflamed  tissues, 
as  also  in  diabetes ;  such  does  not,  however,  run  on  to  atheroma. 

(b)  Chronic  Syphilitic  Endarteritis  is  chiefly  met  with  in  the 
tertiary  stage  of  the  disease,  and  is  characterized  by  an  over- 
growth of  the  tunica  intima  (Fig.  65,  a),  which  is  at  first  limited 
by  Henle*s  elastic  lamina  (ft),  but  is  subsequently  associated  with 
infiltration  of  the  media  (c),  and  much  more  so  of  the  adven- 
titia  {d).  The  change  occurs  in  the  smaller  arteries,  especially 
those  of  the  brain  or  kidneys,  or  in  the  neighbourhood  of  gummata, 
and  but  rarely  in  the  larger  vessels,  although  a  considerable  per- 
centage of  individuals  affected  with  internal  aneurism  have 
suffered  from  syphilis.  It  differs  firom  simple  atheroma  (i)  in 
attacking  small  arteries ;  (2)  in  affecting  the  whole  circumfer- 
ence of  the  vessel,  and  not  merely  patches ;  (3)  the  newly- 
formed  tissue  becomes  vascular,  and  does  not  undergo  fatty 
degeneration  ;  and  (4)  it  leads  to  narrowing  or  occlusion  of  the 
vessel  rather  than  to  weakening  and  dilatation.  When  invoh-ing 
the  cerebral  arteries,  various  forms  of  monoplegia,  or  even  hemi- 
plegia, may  result. 

(c)  It  is  still  more  or  less  an  open  question  whether  the  so- 
called  Endarteritis  obliterans  or  proliferans  is  truly  syphilitic  or 
not  In  some  cases  a  syphilitic  history  has  been  present,  but  in 
other  marked  instances  it  has  been  entirely  absent.  The  main 
arteries  are  gradually  obliterated  in  persons  apparently  sound  in 
health,  as  a  result  of  which  the  peripheral  parts  become  anaemic, 
diminished  in  vitality,  or  even  gangrenous.  The  tunica  intima  is 
converted  into  a  thickened  and  vascular  mass,  which  narrows  and 
finally  occludes  the  lumen.  This  disease,  which  is  by  no  means 
common,  is  associated  with  considerable  local  pain. 

(d)  Chronic  Tubercnlons  Endarteritis  is  met  with  as  a  prolifera- 
tion of  the  tunica  intima,  with  or  without  thickening  of  the 
adventitia,  in  all  places  in  which  tubercle  is  actively  developing ; 
in  fact,  tubercles  are  usually  formed  around  arterioles,  and  as  the 
mass  grows  the  vessel  is  slowly  occluded  and  replaced  by  the 
typical  anatomical  structure  of  the  miliary  tubercle.  The  tuber- 
culous endarteritis  may,  however,  spread  widely  beyond  the  focus 
of  the  mischief,  and  in  almost  any  portion  of  pulpy  granulation 
tissue  this  change  can  be  seen. 

Degeneration  of  Arteries. 

Fatty  Degeneration  occurs  independently  of  atheroma,  involving 
merely  the  tunica  intima,  and  manifesting  itself  in  small  patches, 
yellowish  in  colour  and  stellate  in  shape.  As  a  rule,  it  is  of  but 
little  significance ;  but  occasionally  the  infiltration  is  deeper,  and 
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the  tunica  intima  gives  way,  causing  the  so-called  fatly  erosion, 
nj  llien  an  aneurism,  possibly  of  the  dissecting  type,  may  arise. 
i  lie  most  usual  seat  of  this  trouble  is  the  aorta. 

PrimArT  Oalcareona  Degeneration  (Fig.  66)  is  chiefly  met  with 
;;;  '.he  smaller  arteries  of  the  extremities.  It  occurs  in  elderly 
-Mple  at  the  same  time  of  life  as  the  calcification  of  cartilages, 
.-.,  and  commences  by  the  deposit  of  lime  salts  in  the  muscular 
iilires  fif  the  tunica  media,  constituting  a  series  of  calcareous 
rings  which  transform  the  elastic  expansile  vessels  into  rigid 
lui)es  like  gas-pipes,  through  which  can  alone  pass  a  fixed  and 
'  limal  supply  of  blood. 


The  affected  limb  passes  into  a  condition  of  chronic  aniemia 
id  impaired  nutrition,  resulting  in  coldness  of  the  feet  or  hands, 
cramps  and  spasms  of  muscles,  sensations  of  pins  and  needles, 
etc.  The  endothelium  is  not  removed  except  in  the  later  stages, 
and  then  thrombosis  may  be  produced,  or  a  simitar  result  may 
arise  from  the  lodgment  of  an  emlxjlus.  Senile  gangrene  is  a 
common  termination  of  such  arterial  changes.  From  the  general 
rigidity  of  the  vessel,  and  the  method  of  deposit  of  the  lime-salts, 
it  follows  that  aneurism  is  not  likely  to  occur. 

Amyloid  Degenention  of  the  viscera  commences  in  the  arterial 
lis,  but  is  described  elsewhere  (p.  53). 

Tbe  Effects  of  Arterial  Inflammation  and  Degeneration  are 
both  local  and  peripheral.  Lnnatly,  Thrombosis  may  be  produced 
whenever  the  tiniiig  endothelium  iy  remo\ed  and  a  raw  surface 
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exposed,  upon  which  fibrin  can  collect.  Under  this  fibrinous 
coating  repair  is  often  effected  without  further  complication ;  but 
if  the  blood-stream  is  retarded,  or  the  lumen  of  the  tube  narrowed, 
complete  thrombosis  is  likely  to  follow,  the  clot  extending  some 
distance  up  or  down  the  vessel,  or  even  from  a  branch  into  the 
main  trunk,  which  may  be  blocked  by  this  means.  Anearism 
is  also  a  result  of  any  weakening  of  the  arterial  tunics.  Oblitera- 
tion of  the  artery  may  follow,  either  in  consequence  of  thrombosis, 
or  from  excessive  proliferation  of  the  tunica  intima  (as  in  syphilitic 
or  tuberculous  disease),  or  from  gradually  increasing  pressure  from 
without.  Lastly,  Spontaneous  Buptore  is  another  local  effect 
occasionally  met  with. 

Peripherally,  defective  blood- supply  and  consequent  lowered 
vitality  are  the  most  marked  results  of  arterial  disease,  leading 
to  various  forms  of  ulceration  and  gangrene.  Thus,  senile  gan- 
grene is  due  to  calcareous  changes  in  the  arteries,  fatty  degenera- 
tion of  the  heart  follows  atheroma  of  the  coronary  arteries,  whilst 
softening  of  the  brain  may  ensue  from  various  affections  of  the 
cerebral  vessels.  Similar  results  may  also  arise  from  ettiboli 
detached  from  areas  of  local  disease. 


Aneurism. 

An  Aneurism  is  a  tumour  filled  with  blood  communicating  with 
the  interior  of  an  artery,  and  due  to  dilatation  of  part  or  the  whole 
of  the  vessel  walls. 

Causes. — Aneurisms  have  been  divided  into  the  spontaneous 
and  the  traumatic,  the  distinction  between  them  being  that  in  the 
former  the  coats  of  the  artery  are  primarily  diseased,  whereas 
in  the  latter  they  may  be  previously  healthy.  However,  it  must 
not  be  forgotten  that  persons  with  diseased  arteries  are  just  as 
liable  to  injury  as,  and  even  more  so  than,  those  with  healthy 
vessels,  and  thus  no  strict  line  of  separation  can  be  drawn  between 
the  two  forms.  The  causes  of  aneurism  may  be  conveniently 
grouped  under  two  headings : 

I.  Changes  in  the  Vessel  Walls,  by  which  their  resistance  to 
the  intravascular  pressure  is  diminished.  Many  varieties  of 
disease,  e,g.,  atheroma,  whether  starting  from  within  or  without, 
predispose  to  aneurismal  dilatation,  especially  if  occurring  in 
syphilitic  or  gouty  men  about  middle  life,  in  whom,  although  the 
arterial  tunics  may  be  weakened,  the  power  of  the  heart  and  the 
resulting  blood-pressure  are  by  no  means  diminished.  Calcifica- 
tion, on  the  other  hand,  is  antagonistic  to  aneurismal  dilatation. 
Any  injury,  a  contusion,  a  penetrating  wound,  or  a  strain,  may  so 
interfere  with  the  integrity  of  the  vascular  coats  as  to  result 
in  aneurism,  and,  indeed,  a  cicatrix  in  an  arterial  wall  must 
always  be  looked  on  as  a  weak  spot  predisposing  to  dilatation. 
The   lodgment   of  an   embolus   in   the   smaller  arteries  is  stated 
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to  be  oae  of  the  most  common  causes  of  spontaneous  dilatation 
of  these  vessels  in  the  brain  and  extremities  of  young  people. 

2.  Increase  in  the  Blood- PrMsnre  is  another  factor,  especially 
when  due  to  heavy  strain  or  (urlioii,  which  leads  to  irregular 
excitement  and  increased  action  of  the  heart.  Steady  laborious 
employment,  such  as  is  seen  amongst  artisans  and  mechanics,  or 
regular  exercise,  does  not  appear  to  predispose  to  this  condition  ; 
but  irregular  intermittent  efforts,  in  which  for  the  time  being 
every  power  is  strained  to  its  utmost,  are  very  liable  to  determine 
its  occurrence,  A  day's  exertion  in  the  hunting  or  shooting  field 
by  an  elderly  man,  accustomed  to  sedentary  occupations,  is  often 
the  cause  of  some  vascular  lesion,  such  as  aneurism,  apoplexy, 
etc.  Hence  aneurisms  are  more  frequently  seen  amongst  men 
than  in  women,  in  the  proportion  of  seven  to  one;  whilst  they  are 
much  more  common  among  the  dwellers  in  Northern  chmates 
than  in  the  more  lethargic  and  ease-loving  inhabitants  of  the 
South.  The  energy  and  activity  of  the  Anglo-Saxon  race  espec- 
cially  predispose  them  to  this  disease. 

Btntcture  of  an  Anenmm. — Formerly  much  stress  was  placed 
on  the  terms  tme  and  /aht,  the  word  '  true  '  meaning  that  all  the 
coals  of  the  vessel  were  present,  whilst  the  'false'  were  those 
in  which  the  sac  wall  comprised  little  or  none  of  the  original 
ailerial  tunics.  This  distinction  is  of  comparatively  little  value, 
since  no  aneurism  which  has  attained  to  any  size  is  in  reality  true. 
The  NK  consists  more  or  Ic-is  evidently  of  a  distension  of  all 
or  part  of  the  original  walls  of  the  vessel  whilst  it  is  small ;  but 
93  lite  aneurism  increases,  the  original  structure  is  replaced 
L  bf  a  mass  of  newly-formed  fibrous  tissue,  due  to  a  condensation 
ftand  matting  together  of  the  surrounding  structures,  with  or 
Pirithoiit  an  internal  lining  of  laminated  fibrin  deposited  on  parts 
'  where  the  endothelium  of  the  tunica  intima  has  disappeared. 
The  {ontcats  of  the  sac  depend  on  the  character,  age  and  size  of 
the  anetuism.  Whilst  still  small  and  with  a  complete  endothelial 
lining,  it  merely  contains  fluid  blood,  the  amount  of  which  varies 
with  each  beat  of  the  heart ;  but  as  the  tumour  grows,  and 
especially  if  of  the  sacculated  type,  the  whole  or  part  of  the 
interior  becomes  lined  with  a  depKJsit  of  fibrin,  upon  which,  again, 
other  layers  form,  until  possibly  in  rare  cases  the  entire  cavity  is 
"  '  :A,  and  a  spontaneous  cure  results.  The  oldest  lamintc  are 
ind  yellowish- white  in  colour  {the  so-called  adive  clot  of  Broca) ; 
ttlosc  more  recently  deposited  are  softer  and  more  reddish,  whilst 
""  e  last  formed  is  merely  like  ordinary  blood  coagulum  (the  passive 
del  of  ftroca).  No  single  lamina  covers  the  whole  area,  but  layer 
is  axT^nged  over  layer  {Fig.  67)  in  such  a  manner  that  the  oldest 
and  necessarily  the  smallest  laminte  are  nearest  to  the  sac  wall, 

t Three  chief  varietieB  of  aneurism  have  been  described :   the 
uform,  sacculated,  and  dissecting. 
I.  TheFnaifonn  AiieuriBm(Fig.  fiS.  A)isoneinwhichthewhole 
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lumen  of  the  vessel  is  more  or  less  equally  expanded,  so  that  the 
swelling  is  tubular  in  character.  It  is  due  rather  to  a  general 
increase  of  blood -pressure,  or  to  a  widely  extended  disease  of  the 
arterial  walls,  than  to  any  localized  lesion  or  injury,  and  hence  is 
more  commonly  met  with  in  the  larger  internal  vessels  than  in 
those  of  the  extremities.  The  tunica  intima  is  usually  represented 
throughout  the  whole  extent  of  the  sac,  but  is  thickened  and 
atheromatous  in  patches,  the  margins  and  surfaces  of  calcareous 
plates  being  indicated  by  flocculi  of  hbrin,  which  are  attached  to 
them,  although   no  regular  laminated  deposit  is  present.     The 
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tunica  media  is  stretched,  atrophied,  and  in  the  later  stages 
practically  non-existent,  whilst  the  adventilia  is  much  thickened 
by  inflammatory  new  formation  and  by  incorporation  with  the 
surrounding  tissues.  The  progress  of  fusiform  aneurisms  is 
generally  slow,  so  that  in  some  situations,  t.g.,  the  thorax,  they 
may  attain  enormous  dimensions,  and  cause  grave  symptoms  by 
their  pressure.  A  natural  cure  is  almost  impossible,  and  hence, 
if  unchecked  by  treatment,  a  fatal  termination  is  caused  by 
rupture  or  by  implication  of  important  neighbouring  structures. 
Frequently   one   portion    of    the    aneunsmal    wall    yields    more 
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■'y-\n  aaother,  and  tlius  10  the  fusiform  swelling  is  superadded  a 
■  alizcd  sacculation,  which  by  its  rapid  increase  in  size  may 
iickly  destroy  life 

i.  A  SaocoUted  Anenrlsm  (Tigs.  67  and  6S,  B)  is  due  to  the 
yielding  of  some  weak  patch  in  the  vessel  wall  which  does  not 
in\ulve  the  whole  circumference,  or,  as  just  mentioned,  it  may 
'spring  from  a  fusiform  aneurism.  It  communicates  with  the 
inierior  of  the  artery  by  an  opening  of  variable  size.  All  trau- 
matic aneurisms  are  of  this  type,  whether  they  are  due  to  the 
yielding  of  a  cicatrix,  or  to  the  partial  division  of  the  coats  of  the 
vessel,  and  heuce  they  are  most  commonly  met  with  in  the  ex- 
tremities.     It  is  possible  that  in  some  very  early  specimens  all 
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vascular  tunics  may  be  present,  but  such  an  occurrence 
Dnst  be  extremely  rare.  Generally  one  can  trace  the  inner 
id  middle  coals  to  the  mouth  of  the  saccule,  and  there  they  are 
iddcniy  lost,  the  wall  being  constituted  by  a  mass  of  fibro- 
calriciat  tissue,  upon  which  laminated  fibrin  readily  forms,  thus 
bereaving  its  thickness  and  power  of  resistance.  Their  progress 
"1,  however,  much  more  rapid  than  that  of  the  fusiform,  and  ihey 
merally  rupture  or  become  diffuse,  although  occasionally  a 
iaiural  cure  results.  The  blood  as  it  enters  the  sac  impinges 
sinsi   the  wall   furthest   removed  from  the  htart,   and   thence 

n:k  iti  circles,  coagulation  being  thereby  favoured. 
3.  .\  IHwectlDg  Aneariim  (Fig.  6S,  C)  is  one  in  which  the  blood 
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forms  a  cavity  within  the  wall  of  the  vessel  by  stripping  up  the 
inner  from  the  outer  half,  the  line  of  cleavage  being  within  the 
middle  coat,  half  going  with  the  adventitia,  half  with  the  intima. 
It  is  usually  the  result  of  extensively  diffused  atheroma.  The 
blood  thus  driven  into  a  cul-de-sac  may  remain  limited  to  this 
cavity  for  some  time,  or  it  may  find  its  way  outwards,  and  become 
diffused,  or  burst  back  through  another  atheromatous  spot  into 
the  interior  of  the  vessel.  The  condition  occurs  chiefly  in  the 
thoracic  aorta,  but  cannot  be  recognised  ante-mortem. 

Symptoms  and  signs  of  a  Oircomscribed  Aneurism. — These  may 
be  divided  into  two  groups :  the  intrinsic  and  extrinsic. 

Intrinsic  Signs. — A  tumour,  pulsating  synchronously  with  the 
heart's  beat,  is  present  in  the  course  of  a  vessel.  The  pulsations 
are  distensile  or  expansile  in  character,  i,e,y  the  whole  tumour 
increases  in  si2:e  at  each  systole,  and  that  evenly  in  all  directions, 
so  that  if  the  tumour  is  lightly  grasped  in  any  position  the  fingers 
are  separated.  If  the  supplying  vessel  is  compressed  on  the 
proximal  side,  the  pulsation  ceases,  and  the  tumour  diminishes 
in  size  and  becomes  softer ;  this  is  more  marked  in  fusiform  than 
in  sacculated  aneurisms.  The  application  of  pressure  to  the  sac 
itself,  whilst  the  afferent  trunk  is  compressed  above,  will  still 
further  diminish  its  size.  On  removing  the  pressure,  the  swelling 
regains  its  old  dimensions  in  a  certain  definite  number  of  beats, 
usually  not  more  than  two  or  three.  Pressure  on  the  distal  side 
of  the  sac  makes  it  more  tense  and  the  pulsation  more  marked, 
unless  such  compression  is  very  prolonged.  On  auscultating  the 
tumour,  a  bruit  of  variable  character  may  be  heard.  Usually  it 
is  loud,  harsh,  and  systolic,  but  sometimes  quiet  and  musical.  It 
is  occasionally  double  in  some  forms  of  sacculated  aneurism,  and 
in  the  aorta  when  regurgitation  through  the  aortic  valves  is  also 
present.  The  bruit  is  loudest  and  most  rasping  in  the  fusiform 
variety,  and  may  be  absent  in  the  sacculated  form,  where  the 
mouth  is  small  and  the  cavity  nearly  full  of  clot.  Great  dis- 
tension of  the  sac  is  unfavourable  to  the  production  of  the  bruit. 

The  Extrinsic  Signs  of  aneurism  are  those  occurring  in  neigh- 
bouring or  distal  structures  from  its  constantly  increasing  size 
and  pressure,  and  the  interference  produced  by  it  with  the 
circulation.  The  pulse  in  the  vessels  below  is  diminished  and 
delayed,  its  diminution  being  caused  partly  by  the  obstruction 
experienced,  but  also  in  some  cases  by  the  pressure  of  the  sac 
upon  the  trunk  above  or  below  the  tumour.  The  delay  is  due  to 
the  interference  with  the  transmission  of  the  heart's  impulse  by 
the  intervention  of  the  aneurismal  sac.  The  dicrotic  notch  is 
usually  absent.  The  smaller  vessels  engaged  in  establishing 
collateral  circulation  may  be  compressed,  and  thus  the  vitality  of 
the  limb  considerably  impaired.  Pressure  on  the  accompanying 
vein  or  veins  results  in  diminution  of  their  calibre,  and  possibly  a 
localized  thrombosis,  together  with  congestion  and  cedema  distally, 
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upon  the  vdns  or  nen-es  become  more  urgent,  until,  perhaps, 
gangrene  supervenes.  If  the  aneurism  ruptures  suddenly  the 
patient  experiences  severe  pain  in  the  part,  which  becomes  tense, 
swollen,  and  brawiiy :  all  pulsation  ceases,  both  in  the  aneurism 
and  below  it,  and  gangrene  of  the  limb  follows,  or  even  death  from 
syncope,  arising  from  the  amount  of  blood  extravasated,  either 
externally  if  the  skin  gives  way,  or  into  the  tissues  and  under  the 
hificiue.  Suppuration  may  also  occur  in  these  cases,  the  skui  be- 
coming red  and  inflamed,  and  finally  external  rupture  may  follow. 
In  the  absence  of  histon,'  the  recognition  of  diffuse  aneurisms  is  by 
no  means  simple,  especially  when  they  become  inflamed,  and  then 
only  the  most  careful  attention  to  the  facts  to  be  made  out  by 
digital  examination  can  determine  the  nature  of  the  case. 

3.  Snppantion  is  an  exceedingly  serious,  but  by  no  means  a 
usual,  complication.  It  may  arise  in  the  following  ways :  (a)  After 
ligature  of  the  main  vessel  above,  especially  when  the  wound 
becomes  septic,  and  there  is  a  good  deal  of  loose  cellular  tissue 
around  the  sac,  as  in  the  axilla;  (b)  after  diffusion,  partial  or 
complete,  of  an  aneurism,  where  there  is  great  tension  upon  sur- 
rounding parts.  Auto- in  feet  ion  or  the  presence  of  an  infective 
embolus  may  finally  determine  the  suppurative  process.  The 
tumour  shows  signs  of  inflamniation,  becoming  hot,  red,  painful, 
and  swollen,  and  the  skin  over  it  may  pit  on  pressure ;  whilst  fever 
and  general  constitutional  disturbance  are  also  present.  Sooner 
or  later,  if  left  to  itself,  the  tumour  points  at  one  spot  and  bursts, 
giving  exit  to  a  mixture  of  blood  clot,  pus,  and  a  greater  or  less 
amount  of  bright  red  blood.  The  patient  either  dies  at  once  from 
syncope,  or  a.  little  later  from  secondary  hemorrhage  and  septic 
poisoning,  unless  efhcient  treatment  is  adopted.  Occasionally,  but 
rerj'  rarely,  the  afferent  trunk  becomes  plugged  by  a  thrombus, 

»and  spontaneous  cure  may  thereby  he  induced- 
Treatment  of  AufluriBms. 
I.  Oeneral  Treatment  is  employed  as  an  accessory  to  surgical 
measures,  or  must  be  depended  on  entirely  in  cases  where  local 
means  are  impracti 


contra- indicated,  such  as  i 
aneurisms  ;  it  is  then  to  be  looked  on  rather  as  palliative  in  nature 
than  curative.  The  general  condition  of  the  patient  must  be  care- 
fuUy  investigated,  since  aneurisms  are  associated  either  with 
plethora  or  with  an  enfeebled  and  cachectic  slate  of  the  system. 

In  f^koric  individuals,  where  the  disease  often  runs  a  rapid 
course,  absolute  rest,  both  mental  and  physical,  must  be  enjoined, 
with  the  removal  of  all  sources  of  irritation  and  worry.  The 
bowels  are  freely  opened  by  a  calomel  purge  at  the  commencement 
of  treatment,  and  watery  stools  should  be  subsequently  induced 
l^  10  grain  doses  of  pulv.  jalaps  co.  two  or  three  limes  a  week, 
so  as  to  increase  the  plasticity  of  the  blood.    The  heart's  impulse 


264  A  MANUAL  OF  SURGERY 


may  be  diminished  by  the  use  of  aconite,  or  even  by  venesection 
when  it  is  very  forcible.  Iodide  of  potassium  is  useful  both  for 
reducing  blood-pressure  and  in  cases  where  a  syphilitic  history  is 
present.  The  diet  must  be  diminished,  all  stimulating  articles 
being  eliminated,  and  only  highly  nutritious  material  allowed, 
and  that  mainly  of  the  nitrogenous  type,  with  as  little  fluid  as 
possible.  Various  special  methods,  ^.^.,Tufneirs,  Valsalva's,  etc., 
have  been  recommended,  but  it  usually  suffices  to  limit  the  dietary 
as  much  as  is  in  conformity  with  the  patient's  comfort  and  well- 
being,  and  not  to  allow  more  than  about  a  pint  of  fluid  in 
the  day. 

In  weakly  individuals^  whilst  enjoining  strictly  a  recumbent 
posture,  the  surgeon  should  prescribe  iron  and  a  somewhat  more 
liberal  diet,  in  order  to  improve  the  quality  of  the  blood. 

II.  Surgical  Treatment. — Whichever  of  the  plans  described 
below  is  selected  in  any  particular  case,  the  general  health  must 
be  carefully  attended  to,  and  the  condition  of  internal  organs  fully 
investigated  beforehand,  as  great  harm  may  follow  injudicious 
interference,  if  internal  aneurisms  co-exist. 

I.  Compression  may  be  continuous  or  intermittent.  If  inter- 
mittent, it  is  applied  over  the  main  vessel  leading  to  the  aneurism 
by  means  of  fingers  (digital  compression),  or  by  mechanical  con- 
trivances, for  as  long  a  period  as  the  patient  can  bear,  which 
usually  does  not  exceed  thirty  minutes,  especially  if  there  is  any 
nerve  in  the  immediate  neighbourhood.  There  seems  to  be  no 
necessity  to  completely  arrest  the  flow  of  blood  through  the  sac, 
so  long  as  the  blood-pressure  is  sufficiently  diminished  to  permit 
of  coagulation  within  it.  Continuous  pressure  can,  as  a  rule,  only 
be  mamtained  under  an  anaesthetic,  and  in  such  cases  the  circula- 
tion through  the  sac  is  entirely  stopped,  so  as  to  allow  not  only  of 
its  contraction,  but  also  in  some  instances  of  the  rapid  coagulation 
of  its  contents.  Such  pressure  may  be  effected  by  the  lingers  of 
relays  of  dressers,  taking  shifts  of  ten  to  fifteen  minutes  at  a  time  ; 
but  inasmuch  as  this  is  excessively  tiring  and  difficult  to  maintain 
efficiently,  arrangements  should  be  made  whereby  some  weight, 
such  as  a  conical  shot-bag,  rests  upon  the  thumb  or  finger  em- 
ployed, thereby  relieving  muscular  strain.  Tourniquets  may  be 
similarly  utilized,  but  are  less  satisfactory,  since  they  require 
more  skilful  and  accurate  adaptation,  and  are  liable  not  only  to 
slip  out  of  place,  but  also  to  bruise  the  coats  of  the  vessels.  The 
best  appliance  of  this  nature  is  probably  Petit's  tourniquet. 
Esmarch's  elastic  bandage  has  been  used  with  success,  principally 
for  aneurisms  of  the  lower  extremities,  notably  the  popliteal. 
The  limb  is  first  elevated  for  some  moments,  and  then  the  elastic 
bandage  applied  from  the  toes  to  the  upper  part  of  the  limb, 
passing  loosely  over  the  aneurism.  An  indiarubber  tourniquet 
is  then  placed  round  the  thigh,  so  as  to  arrest  the  circulation 
completely  {Reid's  metlwd).     The  limb  has  in  this  way  been  left 
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bloodless  for  an  hour  and  a  half,  but  we  cannot  recommend  the 
proceedmg. 

Although  in  suitable  cases  compression  certainly  has  been 
successful,  especially  in  the  hands  of  the  Dublin  surgeons,  and 
may  be  given  a  trial  before  ligature,  yet  it  is  unwise  to  per- 
severe with  it  for  too  long  if  signs  of  improvement  are  not  quickly 
observed,  lest  the  collateral  circulation  be  increased  to  an  unde- 
sirable extent,  and  the  success  of  the  subsequent  operation 
jeopardized.  Especially  is  this  the  case  in  plethoric  individuals 
with  high  arterial  tension.  On  the  other  hand,  in  feeble,  weakly 
patients,  where  gangrene  of  the  limb  might  be  anticipated,  the 
opening  up  of  the  collateral  circulation  by  compression,  even  if 
the  aneurism  is  not  thereby  cured,  is  by  no  means  a  disadvantage. 

Necessarily  the  part  of  the  skin  to  which  pressure  is  applied 
must  be  carefully  protected  from  local  irritation  by  shaving  and 
removal  of  hairs,  by  the  use  of  dry  aseptic  dusting-powders,  and 
by  the  surface  of  any  pad  employed  being  perfectly  smooth,  and 
the  skin  not  wrinkled  beneath  it. 

2.  Ligature  of  the  main  vessels  leading  to  or  coming  from  the 
aneurismal  sac  must  next  be  considered.  The  oldest  procedure, 
the  Operation  of  Antyllus,  consisted  in  laying  open  the  sac, 
turning  out  the  clots,  securing  the  vessel  above  and  below,  and 
allowing  the  wound  to  heal  by  granulation  (Fig.  69,  A).  Per- 
formed, as  it  was  originally,  without  anaesthetics  or  antiseptics, 
it  was  naturally  attended  with  great  mortality,  since,  even  if 
secondary  haemorrhage  did  not  occur  from  the  main  trunk,  it  was 
liable  to  follow  from  any  of  the  branches  which  arose  from  the 
dilated  portion  of  the  vessel. 

In  Anel's  Method  (Fig.  69,  B)  the  artery  was  tied  just  above 
the  sac  on  the  cardiac  side,  with  no  branch  intervening ;  this  also 
proved  dangerous,  since  secondary  haemorrhage  frequently  re- 
sulted, either  from  suppuration  within  the  sac,  or  from  injury  to 
the  sac  during  the  operation,  or  from  yielding  of  the  arterial  wall 
at  the  site  of  ligature  from  septic  periarteritis. 

Hunter's  Operation  (Fig.  69,  C),  which  consists  of  ligature  of 
the  main  vessel  on  the  cardiac  side  at  some  distance  from  the 
aneurism,  was  first  performed  by  him  in  1785.  The  object  to 
be  attained  is  not  to  absolutely  cut  off  the  blood-supply  to  the 
sac,  but  to  allow  the  blood  to  enter  it  with  a  greatly  diminished 
impulse,  and  in  small  amount  at  first,  thus  permitting  of  the 
contraction  of  the  sac  wall  and  of  the  gradual  deposit  of  fibrinous 
clot  within  it.  The  sac  thus  becomes  consolidated,  and  finally 
transformed  into  a  mass  of  firm  fibroid  tissue.  The  operation  is 
most  likely  to  succeed  in  cases  where  the  aneurism  is  well  defined 
and  not  large  enough  to  exercise  injurious  pressure  on  surround- 
ing parts,  whilst  it  is  desirable,  though  not  essential,  that  no 
branch  of  large  size  should  intervene  between  the  point  of  ligature 
and  the  sac.     The  operation  is  contra-indicated  (i)  in  cases  where 
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serious  cardiac  disease  co-exists,  or  when  an  internal  aneurism  is 
also  present,  rendering  undesirable  any  sudden  increase  of  the 
blood-pressure,  as  by  occlusion  of  a  main  vessel ;  (2)  where 
pressure  over  the  vessel  does  not  control  the  circulation  through 
the  sac ;  (3)  where  the  peripheral  vessels  are  extensively  calcified  ; 

(4)  where  gangrene  of  the  limb  is  threatening  or  present ;   or 

(5)  where  bones  or  joints  have  been  seriously  involved. 

Distal  Ligatnre  is  only  practised  for  aneurisms  situated  in 
positions  where  it  is  impractible  to  deal  with  the  artery  on  the 
cardiac  side  of  the  sac,  such  as  the  innominate,  lower  part  of 
the  carotid,  or  first  part  of  the  subclavian.  Brasdor's  Operation 
consists  in  tying  the  main  trunk  beyond  the  sac,  so  as  to  totally 
cut  off  the  circulation  through  it  (Fig.  69,  D).     In  Wardrop's 
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Fig.  69.-  Methods  of  applying  Ligatures  for  Aneurisms. 

A,  Method  of  Antyllus  ;  B,  Anel's  operation  ;  C,  the  Hunterian  operation  ; 
D,  Brasdor's  operation  ;  E,  Wardrop's  method. 

Operation  a  ligature  is  placed  on  one  or  more  of  the  distal  branches 
(Fig.  69,  E).  In  the  former  the  sac  gradually  contracts,  and 
thus  allows  of  the  deposit  of  fibrin  ;  in  the  latter  proceeding, 
where  the  circulation  is  only  partially  controlled,  the  diminution 
of  the  size  of  the  aneurism  goes  on  much  more  slowly,  and  the 
chances  of  the  deposition  of  clot  in  the  sac  are  correspondingly 
lessened. 

It  is  not  unusual,  after  the  application  of  a  ligature  to  a  main 
artery  for  aneurism,  to  observe  a  return  of  pulsation  in  the  sac 
after  a  few  days.  In  the  majority  of  cases  this  only  continues  for 
a  short  time,  and  is  by  no  means  an  unfavourable  sign,  indicating 
the  re-establishment  of  the  collateral  circulation ;  but  if  it  com- 
mences a  week  or  ten  days  after  the  operation,  it  is  more  likely 
to  persist.  It  is  most  frequently  seen  in  cases  where  the  main 
vessel  has  been  tied  at  some  diit'^^kfrom  the  sac,  as  in  the 
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superficial  femoral  for  popliteal  aneurism,  and  where  one  or  more 
large  and  important  collateral  branches  carry  blood  into  the 
artery  below  the  ligature  or  directly  into  the  sac.  The  early 
recurrence  of  pulsation  needs  no  treatment  in  most  instances,  since 
it  disappears  spontaneously  ;  but  when  it  comes  on  at  a  later 
stage,  it  demands  serious  attention.  Rest,  elevation  of  the  limb 
and  judicious  pressure  over  the  trunk  above  the  site  of  ligature, 
should  first  be  tried.  These  failing,  the  following  courses  are 
open  :  (a)  The  artery  may  be  again  tied,  either  nearer  the  sac 
when  feasible,  or  further  away  from  it ;  (b)  where  the  aneurism 
can  be  reached,  it  may  be  cut  down  on  and  dissected  out,  the  best 
course  to  adopt  if  it  be  practicable ;  or  (c)  amputation  just  above 
the  aneurism  may  be  called  for  as  a  last  resource,  when  the  tumour 
is  rapidly  increasing  or  threatening  to  become  diffuse,  or  if  gan- 
grene is  impending. 

3.  Complete  Extirpation  of  the  aneurismal  sac  may  be  looked 
on  as  the  best  and  most  satisfactory  method  of  treatment.  The 
sac  is  thus  dealt  with  as  if  it  were  a  tumour,  although,  owing  to 
the  adhesions  always  present,  complete  separation  of  the  wall 
from  surrounding  parts  is  often  difficult.  The  limb  is  exsan- 
guinated by  elevation,  and  in  suitable  cases  the  aneurism  is 
removed  without  opening  it,  and  the  vessel  secured  by  ligature 
above  and  below,  as  also  any  branches  which  may  arise  from  it. 
When,  however,  a  large  saccule  obscures  the  main  trunk,  it  may 
be  necessary  to  open  it  and  turn  out  its  contents  before  attempting 
its  extirpation.  Not  unfrequently  the  vein  will  be  encroached  on 
in  this  dissection,  and  it  may  have  to  be  removed ;  bad  results  are 
not  likely  to  follow,  since  probably  its  lumen  has  been  already 
diminished  by  the  pressure  of  the  sac,  and  an  efficient  collateral 
venous  circulation  established.  This  method  has  hitherto  been 
chiefly  applied  to  small  aneurisms  of  the  peripheral  vessels,  and, 
indeed,  in  the  majority  of  such  cases  no  other  plan  need  be  con- 
sidered ;  surgeons  are  now,  however,  extending  its  scope  to  the 
larger  trunks,  such  as  the  popliteal,  carotid,  external  iliac  and 
subclavian,  from  each  of  which  aneurisms  have  been  successfully 
extirpated,  whilst  as  far  back  as  1883  one  of  us  removed  in  this 
way  a  recurrent  femoral  aneurism,  involving  the  vein,  with  a  good 
result.'"'  It  is  also  attempted  as  an  alternative  to  amputation  for 
recurrent,  diffused,  and  suppurating  aneurisms.  The  results  of 
this  operation  which  have  been  recently  recorded  are  most 
encouraging  :  primary  union  of  the  wound  is  often  obtained,  and 
hence  the  length  of  treatment  is  curtailed,  whilst  all  chances  of 
recurrence  are  removed.  Statistics  also  show  that  there  is  less 
danger  of  gangrene,  and  this  depends,  as  Pearce  Gould  has 
pointed  out,  on  the  fact  that  only  one  set  of  collateral  circulation 
is  called  upon,  viz.,  that  required  to  bridge  the  gap  made  by 
removing  the  aneurism,  whereas  in  the   Hunterian  operation  a 

*  Lanci't,  1883,  ii.,  p.  1082. 
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double  set  is  needed,  viz.,  at  the  site  of  the  ligature,  and  round 
the  consolidated  aneurism.  It  is  obvious  that  the  nutrition  of 
the  limb  is  best  secured  when  what  Gould  calls  the  *  irreducible 
minimum  *  of  operative  treatment,  viz.,  the  occlusion  of  the  vessel 
only  at  the  site  of  the  aneurism,  is  undertaken.  Secondary 
haemorrhage  is  also  less  likely  to  occur. 

4.  Electrolysis  has  been  occasionally  employed  in  dealing  with 
thoracic  aneurisms  when  a  saccule  has  developed  in  an  accessible 
position.  The  clot  thus  formed  is  soft  and  liable  to  break  up, 
and  the  results  have  not  been  very  satisfactory.  For  details  of 
the  methods  of  employing  electrolysis,  see  p.  309. 

5.  The  Introduction  of  Foreii:n  Bodies  into  the  Sac  (Moore's 
Method)  has  not  been  followed  by  much  success,  although  a  few 
cases  of  abdominal  aneurism  seem  to  have  derived  temporary 
benefit  from  it.  Steel  wire  has  been  usually  employed ;  it  is 
firmly  wound  round  a  cotton  reel  to  give  it  a  spiral  coil,  and 
inserted  into  the  sac  through  a  very  fine  cannula.  Varying 
lengths  from  10  feet  to  26  yards  have  been  introduced. 

6.  The  combination  of  the  last  two  methods  (as  originally 
suggested  and  practised  by  an  Italian,  Corradi,  in  1879)  has  been 
attended  by  some  very  happy  results,  especially  in  the  hands  of 
Stewart  of  Philadelphia. '•'•  He  introduces  a  variable  length  of 
gold  or  silver  wire  (No.  30  gauge),  preferably  the  former,  through 
a  small  cannula,  and  then  electrolyses  through  the  wire  which  is 
attached  to  the  positive  electrode,  whilst  the  negative  electrode  is 
placed  on  the  back.  The  current  is  gradually  increased  up  to 
60  or  80  milliamp^res,  and  the  whole  proceeding  lasts  about 
thirty  minutes.  Finally,  the  wire  is  cut  short  and  pushed  into 
the  sac.  Several  most  brilliant  results  have  followed  this  plan 
of  treatment,  including  the  cure  of  an  innominate  aneurism,  the 
patient  living  for  three  and  a  half  years,  and  of  an  aneurism  of 
the  abdominal  aorta,  dealt  with  by  transperitoneal  operation. 
We  ourselves  have  treated  a  subclavian  aneurism  in  this  way 
with  considerable  temporary  benefit. 

7.  Acupunctore  has  been  occasionally  tried  for  many  years,  but 
without  much  advantage.  Maceweo,  however,  has  again  drawn 
attention  to  the  method,  and  suggested  some  modifications  in  the 
technique.  He  passes  fine  needles  into  the  interior  of  the  sac, 
and  leaves  them  for  a  time  to  be  played  upon  by  the  blood- 
stream, so  as  to  scratch  and  irritate  the  posterior  wall,  and  thus 
cause  inflammatory  thickening.  The  principle  involved  is  entirely 
at  variance  with  all  the  other  methods  of  cure;  in  these  an 
attempt  is  made  to  fill  the  sac  with  blood  clot,  which  is  subse- 
quently organized ;  Macewen  looks  on  blood  clot  as  undesirable 
material  to  work  with,  and  directs  his  attention  to  thickening  the 
walls  to  such  an  extent  as  to  occlude  the  sac  or  to  prevent  subse- 

•  British  Medical  Journal,   August   14,   1897  '>    Philadelphia   Medical  Journal, 
June  25,  1898. 
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quent  dilatation.  In  his  own  hands  excellent  results  have  been 
obtained ;  but  whilst  admitting  its  value  for  internal  aneurisms, 
we  cannot  but  think  that  for  those  involving  peripheral  vessels 
other  methods  would  be  more  rapid  and  equally  effective. 

8.  Amputation  may  be  required  in  the  treatment  of  aneurisms 
under  a  variety  of  circumstances :  (a)  When  gangrene  of  the  limb 
has  occurred  or  is  imminent ;  (b)  for  diffusion  or  suppuration  of 
an  aneurism  when  everything  else  has  failed ;  (c)  for  secondary 
haemorrhage  as  a  last  resource ;  (d)  in  some  cases  of  recurrent 
aneurism ;  {e)  when  joints  have  been  opened  or  bones  eroded  to 
such  an  extent  as  to  impair  the  utility  of  the  limb ;  and,  finally, 
(/)  in  a  few  cases  of  subclavian  aneurism  amputation  at  the 
shoulder-joint  has  been  practised  in  order  to  diminish  the  amount 
of  blood  flowing  through  the  sac. 

The  Treatment  of  a  Difftise  Aneurism  varies  somewhat  according 
to  whether  the  diffusion  is  slow  or  rapid.  In  the  leaking  aneurism, 
which  increases  in  size  somewhat  slowly,  the  main  vessel  leading 
to  the  swelling  may  be  tied,  if  this  has  not  already  been  under- 
taken, and  the  influence  of  this  measure,  combined  with  rest, 
elevation,  and  careful  general  treatment,  observed.  Should  the 
process  not  be  stayed,  the  case  is  treated  as  a  diffuse  or  ruptured 
aneurism  by  laying  open  the  sac,  after  exsanguinating  the  limb  by 
elevation  and  the  use  of  an  elastic  band,  and  securing,  if  possible, 
the  main  vessel  above  and  below,  as  also  any  branches  which  may 
open  into  the  sac,  if  they  can  be  found.  If  there  is  any  evidence 
of  incipient  gangrene,  or  if  secondary  haemorrhage  supervenes, 
amputation  must  be  undertaken.  In  such  cases  everything  will 
depend  on  the  efficient  maintenance  of  asepsis. 

The  Treatment  of  an  Inflamed  Aneurism  is  always  a  matter  of 
anxiety  from  the  risk  of  recurrent  and  fatal  haemorrhage.  //  the 
artery  above  the  aneurism  has  not  been  previously  ligatured^  it  would 
certainly  be  correct  practice  to  tie  it,  and  watch  the  effect  produced 
by  that  measure,  together  with  rest,  elevation,  and  the  local 
application  of  an  icebag.  If  the  inflammatory  symptoms  still 
continue,  the  aneurism  should  be  laid  freely  open  after  applying 
an  elastic  tourniquet,  the  coagula  turned  out,  and  the  main  trunk 
secured  above  and  below.  If  bleeding  still  continues  from  smaller 
branches  opening  into  the  sac,  the  cavity  is  carefully  plugged  with 
strips  of  aseptic  gauze,  but  a  strict  watch  must  be  kept  over  the 
case,  for  fear  of  a  return  of  the  bleeding.  Should  this  happen,  or 
should  gangrene  threaten,  amputation  alone  remains.  //  the  main 
vessel  of  supply  lias  been  previously  tied,  the  sac  should  still  be  laid  open 
and  cleared  of  coagula,  all  bleeding  points  secured  if  possible,  and 
the  cavity  stuffed ;  amputation  is,  however,  likely  to  be  required. 
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Special  Aneurisms. 

Aneurism  of  the  Thoracic  Aorta  is  dealt  with  rather  in  medical 
than  in  surgical  text-books ;  it  is,  however,  of  such  importance  as 
to  demand  a  short  notice  here.  Any  part  of  the  thoracic  aorta 
may  be  affected,  and  the  symptoms  arising  therefrom  are  very 
variable.  The  fusiform  type  is  most  commonly  met  with  in  the 
early  stages,  a  limited  sacculation  often  supervening  as  the  disease 
advances.  In  the  ascending  part  of  the  arch  the  swelling  rarely 
reaches  a  great  size,  especially  if  it  is  intra- pericardial,  the  sac 
usually  rupturing  before  marked  pressure  signs  are  evident. 
When  arising  from  the  transverse  part  of  the  archy  the  symptoms 
vary  with  the  direction  taken  by  the  enlargement.  If  it  projects 
upwards^  a  pulsating  tumour  may  appear  at  the  episternal  notch, 
and  cerebral  effects  may  then  ensue  from  interference  with  the 
circulation  through  the  carotids,  or  from  pressure  on  the  venous 
trunks.  If  it  extends  anteriorly,  it  may  form  a  large  tumour  with 
comparatively  slight  pressure  effects,  except  the  pain  arising  from 
its  erosion  of  the  thoracic  wall ;  it  then  appears  as  a  pulsating 
swelling  to  the  right  of  the  sternum.  If  the  enlargement  takes 
place  either  posteriorly  or  downwards  within  the  concavity  of  the 
arch,  symptoms  in  the  shape  of  dyspncea  and  dysphagia  are  early 
produced  from  the  close  contiguity  of  the  trachea,  oesophagus, 
and  pulmonary  vessels.  Dyspnoea  may  also  be  due  to  pressure 
upon  the  left  recurrent  laryngeal  nerve,  causing  paresis  of  the 
crico-arytenoideus  posticus  muscle  and  difficulty  in  opening  the 
glottis ;  the  voice,  moreover,  becomes  harsh  and  the  cough  hard, 
with  what  has  been  described  as  a  *  metallic  ring '  about  it,  which 
is  extremely  characteristic.  Laryngeal  or  tracheal  stridor  may 
be  noticed  in  these  cases,  and  a  dragging  of  the  trachea  synchronous 
with  the  heart's  action  (the  so-called  'tracheal  tug '). 

Aneurisms  of  the  descending  arch  and  thoracic  aorta  often  attain 
considerable  dimensions,  and  may  project  posteriorly  to  the  left 
of  the  vertebral  column,  causing  a  pulsating  swelling.  The  only 
prominent  symptoms  are  pain  due  to  erosion  of  ribs  or  vertebrae 
and  interference  with  deglutition,  which  may  be  so  great  as  to 
suggest  the  presence  of  an  oesophageal  constriction  ;  in  fact,  before 
a  bougie  is  passed  in  any  case  of  dysphagia,  it  is  always  advisable 
to  make  certain,  if  possible,  that  an  aneurism  is  not  present. 
Auscultation  in  the  left  vertebral  groove  may  reveal  the  existence 
of  a  systolic  bruit  where  such  a  condition  exists. 

Treatment.  —  Little  can  be  done  beyond  ordinary  medical 
measures,  such  as  rest,  diet,  and  the  administration  of  iodide  of 
potassium.  Where  the  tumour  could  be  felt  in  front,  the  intro- 
duction of  coils  of  iron  wire  or  horsehair  has  been  attempted,  and 
in  one  or  two  cases  with  partial  or  temporary  success ;  whilst 
Stewart's  method  of  electrolysis  and  Mace  wen's  plan  of  acupunc- 
ture have  been  used  with  some  benefit  for  supposed  cases  of 
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sacculated  aneurism.  Dyspncea  may  be  at  times  severe,  but 
tracheotomy  should  never  be  undertaken,  death  seldom  resulting 
from  this  cause. 

Surgical  treatment,  such  as  ligature  of  the  right  carotid  and  right 
subclavian^  or  of  the  left  carotid  alone,  has  been  adopted  in  cases 
of  aneurism  of  the  ascending  aorta  or  of  the  arch.  A  certain 
amount  of  improvement  has  followed  some  of  the  operations,  but 
of  eleven  cases  reported  by  Kuster  five  died  within  the  first  ten 
days.  The  principles  underlying  such  proceedings  are  certainly 
at  variance  with  those  guiding  our  usual  treatment  of  an  aneurism, 
and  it  is  quite  possible  that  the  improvement  was  as  much  due  to 
the  enforced  rest  in  bed  as  to  the  operation.  Of  course,  if  the 
lower  end  of  the  carotid  is  involved  in  the  aneuiismal  swelling, 
distal  ligature  may  do  some  good,  as  in  a  case  of  our  own,*  where 
the  left  carotid  and  subclavian  were  tied,  with  a  short  interval 
between  the  operations.  The  patient's  condition  improved  greatly 
for  a  time,  and  she  was  able  to  return  to  work,  but  the  aneurism 
finally  burst  into  the  left  pleura  about  three  years  after  the  first 
operation. 

Innominate  Aneurism  is  usually  of  the  tubular  variety,  and 
frequently  associated  with  a  similar  enlargement  of  the  aorta.  It 
presents  a  pulsating  tumour  behind  the  right  sterno-clavicular 
articulation — i.e,,  between  the  heads  of  origin  of  the  sterno-mastoid 
— projecting  either  into  the  episternal  notch  or  outwards  into  the 
subclavian  triangle,  and  perhaps  pushing  the  clavicle  forwards. 
The  effects  produced  by  its  pressure  are  very  variable.  The  pulse 
in  both  the  right  temporal  and  radial  arteries  is  diminished ; 
oedema  of  a  brawny  character  of  the  right  side  of  the  head  and 
neck,  and  of  the  right  arm,  is  caused  by  pressure  on  the  right 
innominate  vein,  whilst  less  commonly  similar  changes  on  the  left 
side  may  follow  compression  of  the  left  vein  or  of  the  superior  vena 
cava ;  pain  shooting  into  the  neck  and  arm  is  often  a  marked 
symptom,  arising  from  implication  of  the  cervical  and  brachial 
nerves,  whilst  hyperaemia  of  the  right  side  of  the  face  and  dilata- 
tion of  the  right  pupil  may  result  from  irritation  of  the  sympathetic 
trunk.  Dyspnoea  is  induced  by  direct  pressure  on  the  trachea, 
which  may  be  displaced  or  flattened,  or  by  irritation  of  the  right 
recurrent  laryngeal  nerve,  causing  partial  or  complete  paralysis 
of  the  right  vocal  cord.  Dysphagia  occurs  from  pressure  on  the 
oesophagus. 

The  course  of  the  case  is  slowly  progressive,  and  death  most 
commonly  results  from  asphyxia  or  from  rupture  of  the  sac. 

Treatment. — Rest  and  the  administration  of  large  doses  of 
iodide  of  potassium  may  cause  improvement,  but  distal  ligature  is 
the  most  hopeful  proceeding.  It  is  obviously  impossible  to  cut 
off  all  the  blood  passing  through  the  sac  to  the  three  main  divisions 
— viz.,  the  carotid,  subclavian,  and  vertebral — with  safety  to  the 

•  British  Medical  Journal,  December  3.  1898. 
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patient  (Fig.  70).     Ligature  of  any  one  of  these  alone  offers  but 
little  prospect  of  improvement ;  thus,  the  only  case  benefited  by 

ligature  of  the  subclavian  was 
one  treated  by  Wardrop,  in 
which  the  carotid  also  had  been 
independently  and  by  accident 
blocked ;  whilst  the  only  cure 
recorded  after  tying  the  carotid 
was  probably  due  to  subse- 
quent suppuration  within  the 
sac  (Evans).  Ligature  of  both 
carotid  and  subclavian,  with  an 
interval  of  more  than  a  week 
between  the  two  operations, 
has  practically  the  same  effect 
as  a  single  ligature,  for  by  that 
time  the  collateral  circulation 

Fig.  70.-APPLICAT10N  OF  Ligatures   ^["    have     been     established 

FOR  Innominate  Aneurism.  (After    ine     results     tollowmg     such 

Erichsen.)  practice  are  better  than  those 

lA,  innominate  aneurism;    S.   sub-   gained    by    ligating    a    single 

clavian  artery  ;  C,  carotid  :  V,  vertebral    vessel,  but  not  so  good  as  those 

^^^^'  from  tying  both  vessels  at  the 

same  time.  Simultaneous  liga- 
ture is  doubtless  the  best  plan  of  treatment  to  adopt ;  it  places 
the  sac  in  the  best  possible  condition  for  the  deposit  of  fibrin, 
whilst  the  additional  step  of  tying  the  third  part  of  the  subclavian 
does  not  materially  add  to  the  risk  of  the  operation,  which  is 
mainly  due  to  the  effect  on  the  cerebral  circulation.  Should 
operative  measures  seem  undesirable,  recourse  must  be  had  to 
Stewart's  or  Macewen's  methods. 

Aneurism  of  the  Gommon  Garotid  is  usually  situated  at  the 
upper  part  of  the  trunk  near  the  bifurcation,  and  more  often  on 
the  right  than  on  the  left  side.  The  root  of  the  right  carotid  as  it 
springs  from  the  innominate  is  also  not  unfrequently  dilated,  but 
the  intra-thoracic  portion  of  the  left  carotid  is  rarely  affected, 
except  in  conjunction  with  aneurism  of  the  aorta.  No  other 
external  vessel  is  so  frequently  the  seat  of  aneurism  in  women. 

The  ordinary  intrinsic  signs  of  an  aneurism  are  present,  and  the 
pressure  symptoms  are  mainly  referable  to  interference  with  the 
cerebral  circulation,  to  irritation  of  the  cervical  sympathetic  trunk, 
or  to  pressure  upon  the  larynx,  pharynx,  or  trachea.  The  progress 
of  these  cases  is  usually  slow. 

Diagnosis. — (i)  From  similar  disease  at  the  root  of  the  neck  the  dis- 
tinction is  often  made  with  difficulty,  since  either  an  aortic, 
innominate,  or  subclavian  aneurism  may  push  upwards  so  as 
to  simulate  it  somewhat  closely.  Percussion  and  auscultation  of 
the  upper  part  of  the  chest,  together  with  a  careful  investigation 
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into  the  history  of  the  case,  and  a  digital  examination  of  the  Hmits 
of  the  pulsating  mass,  may  suffice  to  determine  the  point.  Holmes 
suggests  trying  the  effect  of  carefully  applied  distal  pressure  for  a 
few  hours ;  in  a  carotid  aneurism  the  tension  becomes  distinctly 
less  as  the  collateral  circulation  commences  to  enlarge,  whilst 
in  an  aortic  aneurism  no  difference  is  observed.  The  pressure 
effects  must  also  be  carefully  considered.  *  Pressure  on  the  left 
recurrent  laryngeal  nerve  would  distinguish  an  aortic  aneurism 
from  one  on  the  right  vessels  ;  pressure  on  the  right  nerve  in  like 
manner  excludes  an  aortic  aneurism.  Pressure  on  the  left  innom- 
inate vein  indicates  aortic  aneurism  rather  than  innominate  ;  com- 
pression of  the  internal  jugular  or  subclavian  vein  only  points  to 
carotid  or  subclavian  aneurism.  A  "  tracheal  tug  *'  indicates  an 
aneurism  of  the  aorta  *  (P.  Gould).  The  differences  in  the  peri- 
pheral pulses  may  also  give  useful  information.  The  two  radial 
pulses  should  be  first  examined  ;  if  they  are  equally  affected,  an 
aneurism  of  the  aorta  on  the  cardiac  side  of  the  innominate  is 
indicated  ;  if  they  are  equal  and  normal,  an  aneurism  on  the  distal 
side  of  the  origin  of  the  left  subclavian.  If  the  left  radial  pulse  is 
alone  aneurismal,  the  root  of  the  left  subclavian  is  diseased,  whilst 
if  the  left  temporal  is  also  affected,  it  suggests  an  aneurism  of  the 
transverse  part  of  the  arch  beyond  the  innominate.  When  both 
radial  and  temporal  vessels  on  the  right  side  show  signs  of  inter- 
ference with  the  pulse,  innominate  aneurism  is  probably  present, 
whilst  an  affection  of  only  one  of  these  branches  indicates  that  the 
corresponding  carotid  or  subclavian  is  dilated.  One  source  of 
fallacy  must  not  be  forgotten,  viz.,  that  any  one  of  these  trunks 
may  be  occluded  or  compressed  by  a  neighbouring  aneurism  with- 
out being  dilated,  and  hence  the  quality  of  the  pulse  must  be 
taken  into  consideration  rather  than  its  actual  volume,  and  to  this 
end  the  sphygmograph  is  a  useful  adjunct  in  diagnosis.  (2)  From 
abscess,  tupwurs,  or  enlarged  glands  with  a  transmitted  impulse,  a 
i  carotid  aneurism  is  recognised  by  an  application  of  the  general 

f  principles  detailed  above  (p.  261).     (3)  Pulsating  or  cystic  goitre 

may  be  distinguished  from  a  carotid  aneurism  by  noting  that  the 
goitre  is  not,  as  a  rule,  limited  to  one  side  of  the  neck,  the  isthmus 
being  also  involved  ;  that  the  most  fixed  part  of  the  tumour  is  in 
the  median  line,  and  not  under  the  sterno-mastoid  muscle,  and 
that  the  swelling  moves  up  and  down  during  deglutition,  an 
aneurism  remaining  fixed.  (4)  An  aneurism  close  to  the  bifurca- 
tion may  be  simulated  by  an  abnormal  arrangement  of  the  termiftal 
branches,  the  external  carotid  crossing  the  internal  from  behind 
forwards,  and  being  pushed  outwards  sufficiently  to  cause  a 
pulsating  swelling  beneath  the  skin.  This  condition  is  usually 
symmetrical,  and  can  be  recognised  by  careful  palpation. 
t  Treatment. — Ligature  of  the  carotid  above  or  below  the  omo- 

I  hyoid  is  the  treatment  usually  adopted,  and  generally  with  great 

!  success.     If  the  aneurism  is  near  the  root  of  the  neck,  proximal 
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ligature  becomes  impracticable,  and  the  distal  operation  (Brasdor's) 
must  be  undertaken. 

Anemism  of  the  Bztemal  Carotid  is  seldom  met  with,  except  as 
an  extension  of  one  involving  the  bifurcation.  The  usual  pheno- 
mena are  presented  near  the  angle  of  the  jaw,  and  well  above  the 
thyroid  cartilage.  Pressure  results  are  early  experienced,  e.g., 
paralysis  of  one  side  of  the  tongue  through  implication  of  the 
hypoglossal  nerve,  aphonia,  or  dysphagia.  In  suitable  cases,  the 
sac  may  be  dissected  out  after  securing  the  branches  arising  from 
it,  as  recently  recommended  by  Walsham.*  Failing  this,  the 
common  trunk  must  be  tied. 

Anenrism  of  the  Internal  Carotid  (extracranial  portion). — There 
is  but  little  difference  between  the  symptoms  arising  from  this 
condition  and  those  caused  by  an  aneurism  of  the  bifurcation  or 
of  the  external  carotid,  except  that  the  swelling  projects  more 
into  the  pharynx,  from  which  it  is  separated  merely  by  the 
pharyngeal  wall.  It  appears  as  a  tense  pulsating  tumour,  placed 
immediately  under  the  mucous  membrane,  and  looking  danger- 
ously like  an  abscess  of  the  tonsil.  The  Treatment  consists  in 
tying  the  common  carotid. 

Intracranial  Aneurism. — Any  of  the  arteries  within  the  skull 
may  become  the  site  of  an  aneurism,  but  this  condition  occurs 
more  commonly  upon  the  internal  carotid  and  its  branches  than 
upon  those  arising  from  the  vertebrals,  although  the  basilar  artery 
is  more  often  affected  than  any  other  single  vessel.  The  aneurisms 
are  generally  fusiform  in  character,  and  their  origin  is  often 
extremely  obscure,  a  blow  or  fall  being  sometimes  adduced  to 
explain  them  ;  in  children  they  are  stated  to  result  from  the 
lodgment  of  septic  emboli.  They  sometimes  grow  to  a  con- 
siderable size  before  causing  obvious  symptoms ;  the  patient  may, 
in  fact,  have  continued  without  any  manifestation  of  the  disease, 
until  suddenly  seized  with  a  rapidly  fatal  apoplexy  from  rupture 
of  the  sac.  If  there  are  any  symptoms,  they  are  due  rather  to 
compression  of  the  brain  than  to  erosion  of  the  more  resistant 
bony  structures.  Pain  which  is  more  or  less  fixed  and  continuous 
may  be  complained  of,  or  there  may  be  a  feelinp:  of  pulsation, 
or  of  opening  and  shutting  the  top  of  the  skull.  Sight,  hearing, 
and  other  functions  of  the  brain,  may  also  be  interfered  with,  but 
physical  changes  in  the  eyes,  such  as  optic  neuritis  or  atrophy,  are 
not  induced,  unless  there  is  direct  pressure  on  some  part  of  the 
optic  tract.  Occasionally  a  loud  whizzing  bruit  may  be  heard 
on  auscultating  the  skull.  The  only  Treatment  possible,  if  a 
diagnosis  can  be  established,  is  ligature  of  the  common  carotid 
artery,  and  even  this  will  be  of  little  use  if  the  basilar  is  affected. 

•  Trans.  Mai  Chir.  Soc,  February  28,  1899. 
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An  Intra-orbital  Aneurism  is  recognised  by  the  existence  of  a 
pulsating  swelling  of  the  orbit,  causing  protrusion  of  the  eyeball 
(exophthalmos)  and  congestion  of  the  conjunctival  and  deeper 
vessels.  A  feeling  of  pain  or  tension  in  the  orbit  may  exist, 
and  gradually  vision  is  impaired,  whilst  the  cornea  may  become 
opaque  from  exposure,  due  to  the  inability  of  the  lids  to  cover 
it ;  finally,  the  whole  globe  may  be  disorganized.  The  symptoms 
sometimes  commence  with  a  definite  snap  or  crack,  as  though 
something  had  given  way  in  the  orbit ;  or  they  may  follow  a 
penetrating  injury  or  a  blow.  Occasionally  the  condition  is  con- 
genital, or  arises  soon  after  birth. 

Several  pathological  lesions  are  included  under  the  title  *  intra- 
orbital aneurism*:  (a)  If  congenital,  it  is  probably  a  case  of 
aneurism  by  anastomosis ;  this,  however,  is  not  common,  being 
present  only  in  two  out  of  seventy-three  cases  collected  by 
Rivington  ;  (b)  if  traumatic  in  origin,  whether  due  to  a  pene- 
trating injury  or  not,  the  case  is  probably  an  aneurismal  varix 
between  the  internal  carotid  and  cavernous  sinus,  or  a  genuine 
traumatic  aneurism  of  the  ophthalmic  artery  ;  (c)  if  idiopathic,  it 
is  possibly  due  to  thrombosis  of  the  cavernous  sinus,  or  to  spon- 
taneous aneurism  of  the  internal  carotid  or  ophthalmic  arteries. 

Diagnosis. — To  determine  the  precise  cause  of  a  pulsating 
tumour  of  the  orbit  is  by  no  means  an  easy  matter,  inasmuch  as 
sarcomata  are  occasionally  met  with  exhibiting  many  of  the 
characters  of  intra-orbital  aneurism.  Careful  palpation  will,  how- 
ever, generally  demonstrate  the  existence  of  a  more  definite 
tumour,  and  a  less-marked  expansile  pulsation  in  the  sarcoma, 
whilst  the  bruit  is  less  distinct.  The  distortion  of  the  eyeball 
and  ocular  axis  is  often  considerable  in  malignant  tumours,  but 
vision  is  not  so  early  affected. 

Treatment. — Electrolysis  and  ligature  of  the  common  carotid 
are  the  only  means  which  hold  out  any  prospect  of  success, 
and  of  these  the  former  should  always  be  first  tried.  In  the 
congenital  cases  its  application  has  been  very  successful,  but  in 
those  due  to  trauma  it  is  very  likely  to  fail. 

Subclavian  Aneurism  is  most  frequently  seen  in  men,  and 
particularly  those  who  use  their  arms  much  in  lifting,  such  as 
soldiers  and  sailors ;  the  right  vessel  is  more  often  affected  than 
the  left.  Any  part  of  the  artery  may  be  involved,  but  the  greatest 
dilatation  naturally  occurs  in  the  third  portion.  A  pulsating 
tumour  develops  in  the  subclavian  triangle,  which  may  reach 
above  the  clavicle,  but  chiefly  extends  backwards,  outwards,  and 
downwards,  causing  pressure  effects  upon  the  veins  and  nerves 
of  the  arm,  and  also  hiccough  by  irritation  of  the  phrenic. 
Occasionally  it  encroaches  on  the  dome  of  the  pleura  and  apex 
of  the  lung,  and  has  been  known  to  burst  into  the  pleural  cavity. 
It  does  not  increase  in  size  very  rapidly,  being  surrounded  by 
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dense  unyielding  structures,  and  never  compresses  the  trachea  or 
oesophagus. 

No  difficulty  presents  itself  in  Diagnosis  as  a  rule,  although  in 
the  early  stages  it  may  be  somewhat  simulated  by  a  normal 
artery  pushed  forwards  by  an  exostosis  of  the  first  rib,  or  by  a 
supernumerary  cervical  rib.  A  pulsating  sarcoma  growing  from 
any  of  the  neighbouring  structures  may  also  resemble  it  some- 
what closely,  but  the  pulsation  is  then  rarely  so  limited  in  extent 
as  in  an  aneurism,  and  a  definite  tumour  can  usually  be  felt. 

The  Treatment  of  subclavian  aneurism  is  surrounded  with 
difficulties,  and  the  results  hitherto  obtained  have  been  most 
unsatisfactory.  Extirpation  has  been  undertaken  in  one  case* 
with  success  after  turning  up  the  middle  third  of  the  clavicle,  but 
the  aneurism  is  seldom  sufficiently  limited  to  allow  of  the  applica- 
tion of  this  ideal  proceeding.  Should  any  undilated  portion  of 
the  artery  be  available  outside  the  thorax,  digital  compression  on  the 
cardiac  side  may  be  attempted.  Direct  pressure,  manipulation, 
galvano-puncture  and  needling  the  sac  according  to  Macewen's 
method,  have  been  adopted  with  occasional  success,  but  cannot 
be  relied  on.  Stewart's  method  proved  of  benefit  in  a  case  we 
recently  had  under  treatment,  the  aneurism  becoming  much  firmer, 
and  the  patient  being  freed  from  pain  and  able  to  return  home. 
Unfortunately  he  died  three  months  later  from  haemorrhage,  but  no 
post-mortem  examination  was  obtainable.  About  lo  feet  of  gold 
wire  were  introduced.  Ligature  of  the  innominate  trunk  suggests  itself 
as  the  operation  to  be  adopted  for  cure  by  the  Hunterian  method, 
and  recent  records  would  certainly  encourage  one  to  repeat  it  in  any 
suitable  case,  since  most  of  the  fatal  results  occurred  prior  to  the 
introduction  of  antiseptic  surgery,  death  resulting  from  sepsis  or 
secondary  haemorrhage.  It  would  appear  that  the  simultaneous 
ligature  of  the  carotid  or  vertebral  trunks  with  the  innominate  is 
essential  to  success,  in  order  to  prevent  the  rapid  backflow  on  the 
distal  side  of  the  ligature  which  otherwise  occurs ;  in  addition, 
the  coats  of  the  vessel  must  be  approximated  by  a  broad  animal 
ligature,  e,g.^  of  gold-beater's  skin,  and  not  divided. 

Ligature  of  the  first  part  of  the  subclavian  has  also  been  attempted 
for  the  cure  of  aneurisms  mvolving  the  lower  part  of  the  vessel, 
but  until  recently  it  was  so  uniformly  fatal  that  it  was  con- 
sidered quite  an  unjustifiable  proceeding,  the  first  nineteen  cases 
all  dying.  Glutton,!  however,  has  reported  a  successful  case, 
the  ligature  being  applied  (without  dividing  the  coats)  on  the 
proximal  side  of  the  thyroid  axis  and  internal  mammary  vessels, 
which  were  also  secured.  The  first  part  of  the  axillary  and  the 
superior  intercostal  had  also  to  be  tied  before  pulsation  in  the 
aneurism  ceased.  HalstedJ  has  since  reported  a  second  successful 
case  of  this  operation.    Ligature  of  the  second  part  of  the  subclavian 

*  Moynihan,  Annals  of  Surgery,  July,  1898. 

t  Trans.  Med.  Chir.  Soc.,  vol.  Ixxx.,  p.  391.        J  Annals  of  Surgery,  May,  1900. 
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has  been  advantageously  employed  in  suitable  cases  where  the 
aneurism  was  situated  below  it.  Distal  ligature  of  the  third  part 
has  also  been  attempted,  but  without  much  success. 

As  a  last  resource,  where  the  above  measures  are  impracticable 
or  have  failed,  the  plan  suggested  by  the  late  Sir  William  Fer- 
gusson  may  be  followed,  viz.,  amputation  at  the  shoulder -joint  and 
distal  ligature  as  near  the  sac  as  possible.  Distal  ligature  alone  is 
usually  unsuccessful,  owing  to  the  fact  that  the  great  bulk  of  the 
blood  needed  for  the  nutrition  of  the  arm  still  passes  through  the 
sac,  and  there  is  no  means  of  checking  this  except  by  the  removal 
of  the  limb.  A  few  successful  results  of  such  heroic  treatment 
have  been  reported. 

Axillary  Aneurisms  is  usually  the  result  of  falls  on  the  out- 
stretched arm,  or  injuries  to  the  shoulder,  such  as  fractures  or 
dislocations,  or  of  attempts  to  reduce  them.  The  Symptoms  are 
merely  those  due  to  the  presence  of  a  pulsating  tumour  and  its 
pressure,  which  may  cause  pain,  local  and  neuralgic,  or  oedema 
of  the  arm.  When  the  upper  part  of  the  vessel  is  affected,  a 
pulsating  swelling  is  felt  immediately  below  the  clavicle,  whilst 
if  placed  lower  down  it  projects  more  into  the  axilla,  and  may 
totally  fill  up  the  hollow.  Occasionally  the  clavicle  is  displaced 
upwards,  or  the  aneurism  may  extend  beneath  it  into  the  neck, 
conditions  of  serious  import  as  regards  treatment. 

Treatment. — Compression  (digital)  or  ligature  of  the  third  part 
of  the  subclavian  artery  is  required,  but  if  the  aneurismal  sac 
extends  under  the  clavicle,  it  may  be  necessary  to  secure  the 
second  part  of  the  artery,  due  care  being  taken  of  the  phrenic  nerve. 

Aneurisms  of  the  brachial  artery,  or  of  any  of  the  vessels  of  the 
forearm,  require  no  special  notice.  They  are  almost  invariably 
traumatic  in  origin,  and  should  be  treated  by  extirpation. 

Abdominal  Aneurism.— The  abdominal  aorta  may  become  the 
seat  of  aneurism,  either  at  the  upper  part  near  the  cceliac  axis, 
or  at  the  bifurcation ;  in  the  former  case,  some  of  the  branches 
arising  at  that  spot  are  also  usually  involved,  and  the  disease  is  of 
the  sacculated  type.  Occasionally  aneurisms  form  independently 
on  the  splenic  or  mesenteric  vessels.  A  pulsating  tumour  is 
observed,  usually  near  the  middle  line,  and  either  close  to  the 
umbilicus  or  in  the  epigastric  notch  ;  the  pulsation  is  expansile  in 
type,  and  remains  the  same  in  character  whatever  the  position  of 
the  patient.  Pressure  signs  are  mainly  confined  to  pain,  localized 
in  the  back  from  erosion  of  the  vertebrae,  or  neuralgic  from 
pressure  on  the  solar  plexus  or  lumbar  nerves,  whilst  oedema 
of  the  lower  extremities  may  arise  from  compression  of  the  vena 
cava.  There  may  be  some  concurrent  derangement  of  the  intes- 
tinal functions. 
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Diagnosis. — Many  conditions  give  rise  to  epigastric  pulsation, 
but  the  majority  of  them  can  be  readily  distinguished  from 
abdominal  aneurism  by  careful  examination,  if  necessary,  under 
an  anaesthetic.  Cardiac  pulsations  may  be  felt  in  the  epigastrium 
when  the  heart  is  dilated,  but  should  be  easily  recognised  ;  as  also 
an  impulse  transmitted  from  the  aorta  through  a  collection  of 
faeces,  or  a  cancerous  growth.  The  examination  of  such  a  case 
should  be  conducted  not  only  in  the  dorsal  decubitus,  but  also 
in  the  genu-pectoral  position  so  as  to  remove  the  weight  of  the 
viscera  from  the  aorta,  when  the  pulsation  will  cease,  or  become 
much  diminished.  A  large  accumulation  of  abdominal  fat  will 
seriously  interfere  with  any  satisfactory  investigation. 

Treatment. — Ligature  of  the  aorta  even  on  the  distal  side  has 
has  never  yet  been  attempted  for  this  condition,  and  hence, 
failing  medical  treatment  by  rest  and  diet,  compression  was  formerly 
relied  on,  l^eing  applied  either  on  the  distal  or  proximal  sides  of 
the  sac.  The  method  is,  however,  clumsy  and  liable  to  cause 
serious  mischief  to  the  abdominal  viscera.  More  recently  treat- 
ment by  needling  the  sac  has  been  employed,  and  certainly  in 
Macewen's  hands  at  least  one  case  has  been  brilliantly  success- 
ful. There  is  also  one  instance  on  record  where  the  introduction 
of  wire  into  the  sac,  combined  with  electrolysis  through  the  wire 
by  Stewart's  method,  cured  an  aneurism  as  large  as  an  orange ; 
the  abdomen  was  opened,  and  electrolysis  was  maintained  for 
thirty-seven  minutes. 

Iliac  or  Inguinal  Aneurism  arises  from  either  the  common  or 
external  iliac,  or  from  the  common  femoral,  and  usually  tends  to 
spread  upwards  towards  the  abdominal  cavity.  It  is  frequently 
sacculated  in  type,  and  is  certain  sooner  or  later  to  become  diffuse. 
Its  shape  is  determined  by  the  unequal  pressure  exercised  by 
fascial  or  other  structures,  sometimes  leading  to  lobulation.  The 
symptoms  are  very  typical,  and  pressure  effects  are  mainly  ex- 
perienced in  the  veins  and  nerves  of  the  leg.  The  Diagnosis 
cannot  be  well  mistaken  in  the  early  stages,  but  later  on,  and 
specially  when  situated  high  in  the  iliac  fossa,  it  may  be  difficult 
to  distinguish  from  a  pulsating  sarcoma. 

Treatment.  —  Medical  treatment  alone  is  of  little  avail  in  curing 
inguinal  aneurisms;  but  proximal  compression  of  the  aorta  or 
common  iliac,  where  the  situation  of  the  swelling  and  the  thickness 
of  the  abdominal  parietes  permitted  it,  has  had  a  certain  amount 
of  success.  It  is  carried  out  by  means  of  a  tourniquet,  shot-bapj, 
or  the  fingers,  and  may  be  advantageously  combined  with  distal 
pressure.  Ligature  of  the  external  iliac  has  been  frequently  per- 
formed for  inguinal  aneurism,  and  with  such  success  as  to  warrant 
its  being  employed  in  all  suitable  cases.  Ligature  of  the  common 
iliac  is  sometimes  needed  for  aneurisms  in  the  iliac  fossa.  The 
results  of  the  retro-peritoneal  operation  were  by  no  means  satisfac- 
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tory,  but  the'  introduction  of  the  trans- peritoneal  method  of  ligature 
and  the  recognition  of  the  importance  of  not  dividing  the  inner  and 
middle  coats  in  such  a  large  vessel,  combined  with  the  use  of 
aseptic  animal  ligatures,  are  certain  to  lead  to  better  results.  In 
ten  instances  ligature  of  the  abdominal  aorta  has  been  undertaken  for 
iliac  or  inguinal  aneurism,  and  in  all  a  fatal  issue  followed,  seven  of 
the  patients  dying  within  forty-eight  hours ;  one  survived  as  long  as 
the  tenth  day,  and  two  lived  for  forty-eight  and  thirty-nine  days 
respectively.  Of  course,  wherever  practicable,  extirpation  should 
be  resorted  to,  and  at  least  one  most  successful  case  has  been 
published. 

Aneurisms  of  the  Gluteal  and  Sciatic  Arteries  are  usually 
traumatic  in  origin,  and  present  as  pulsating  swellings  of  variable 
size  in  the  buttock,  the  gluteal  situated  at  the  upper  part  of  the 
sciatic  notch,  whilst  the  sciatic  lies  more  deeply,  and  may  be 
partly  intrapelvic.  Pulsation  is  well  marked,  and  murmurs  are 
heard  on  auscultation.  Pain  in  the  limb  from  pressure  on  the 
sciatic  nerve  is  a  prominent  sympton,  especially  in  the  sciatic 
variety.  The  Diagnosis  is  by  no  means  simple,  especially  from  a 
pulsating  sarcoma,  and  many  instances  of  mistakes  have  occurred 
even  in  the  practice  of  eminent  surgeons.  Treatment. — The  best 
results  hitherto  obtained  have  followed  the  laying  open  of  the  sac, 
turning  out  the  clot,  and  tying  the  affected  trunk — a  proceeding 
requiring  operative  dexterity  and  skill  of  the  highest  order. 
Ligature  of  the  internal  iliac  has  also  been  performed,  and  with 
a  creditable  degree  of  success,  even  where  the  old  extra-peritoneal 
method  was  employed.  The  use  of  the  trans- peritoneal  route 
greatly  simplifies  the  operation,  and  the  more  recent  records  of 
this  proceeding  are  most  satisfactory.  At  the  present  time  it 
should  certainly  be  undertaken  in  preference  to  the  plan  of  laying 
open  the  sac. 

Femoral  Aneurism  is  the  title  given  to  one  forming  in  the  course 
of  the  superficial  femoral  artery.  It  is  not  uncommonly  tubular, 
and  occurs  almost  invariably  in  males,  and  as  often  on  one  side  of 
the  body  as  the  other.  The  Dia^osis  needs  no  discussion,  as  the 
disease  runs  a  typical  course,  and  the  Treatment  consists  either  in 
extirpation,  compression  at  the  groin,  or  ligature  of  the  common 
or  superficial  femoral  trunk. 

Aneurism  of  the  Profunda  Femoris  Artery  is  a  very  rare  con- 
dition, presenting  the  ordinary  features  of  a  pulsating  tumour 
situated  amongst  the  muscles  on  the  inner  side  of  the  thigh,  but 
causing  no  diminution  of  the  pulse  in  the  popliteal  or  tibial 
vessels.  The  superficial  femoral  may  be  felt  coursing  over  it, 
but  quite  distinct.  Compression  by  a  shot  bag  in  the  groin, 
or  by  a  tourniquet,   may  be  sufficient  to  effect  a  cure,  whilst 
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ligature  of  the  common  femoral  or  external  iliac  may  be  resorted 
to,  if  neceessary. 

Popliteal  Anenrlsm  (Fig,  71)  occurs  almost  invariably  in  men, 
constituting  a  pulsating  tumour  in  the  ham,  rendering  the  knee 
painful  and  stiff,  and  so  much  do  the  symp- 
toms resemble  those  of  chronic  rheumatism 
that  in  every  such  case  the  popliteal  space 
should  be  examined.  The  limb  is  usually 
semiflexed,  and  the  aneurism,  which  is  of  a 
sacculated  type,  often  increases  rapidly  in 
size.  If  the  main  swelling  is  situated  to  the 
front  of  the  vessel,  there  is  some  likelihood 
of  the  knee-joint  becoming  implicated,  and 
neighbouring  bones  carious  ;  when  it  extends 
posteriorly,  diffusion  is  not  uncommonly 
followed  by  gangrene,  on  account  of  the 
pressure  exercised  not  only  upon  the  vein, 
but  also  upon  the  articular  branches  of  the 
popliteal  artery,  which  are  most  important 
factors  in  maintaining  the  collateral  circula- 
tion. The  diagnosis  has  to  be  made  from 
chronic  enlargement  and  abscess  of  the 
glands  in  the  ham,  but  in  these  there  is  less 
disturbance  of  the  circulation  in  the  foot ; 
Fig.  71.— Popliieal  from  bursal  tumours,  by  their  want  of  mobility 
Aneurism.  ^jjJ  pulsation  ;   or  from  solid   tumours,  e.g., 

pulsating  sarcoma  of  the  femur  or  tibia,  from 
which  it  can  be  recognised  by  attention  to  the  general  principles 
already  enunciated.  In  a  few  instances  spontaneous  cure  has 
resulted  from  the  pressure  of  the  sac  upon  the  artery  above. 

TreatmeDt. — Compression  is  eminently  successful  in  many  of 
these  cases,  whether  applied  in  the  groin  or  by  Keid's  method. 
Ligature  of  the  femoral  artery  at  the  apex  of  Scarpa's  triangle  is, 
however,  the  plan  most  commonly  adopted,  and  with  the  greatest 
success.  In  cases  where  either  of  these  methods  has  failed,  or 
where  the  aneurism  has  become  diffuse  or  recurred,  extirpation  of 
the  sac  is  the  best  course  to  adopt. 


Ligature  of  Vessels. 

LlgatiOQ  in  continitity  is  an  operation  performed  to  arrest  the 
flow  of  blood  to  the  periphery,  in  order  either  to  check  hemor- 
rhage, or  to  promote  the  cure  of  an  aneurism,  or  to  diminish  the 
rate  of  growth  of  some  tumour,  or  to  beneficially  influence  some 
peripheral  organ  by  reducing  its  blood-supply  (as  in  tying  the 
internal  iliac  for  enlarged  prostate),  or  as  a  preliminary  to  remov- 
ing some  vascular  structure,  such  as  the  tongue. 
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The  Instruments  needed  are  as  follows:  scalpels,  dissecting 
forceps,  director  or  blunt  dissector,  forcipressure  or  artery  forceps, 
blunt  hooks,  retractors  for  deep  wounds,  aneurism  needle,  ligature, 
needles,  and  sutures. 

The  Material  to  be  employed  for  the  ligature  has  been  discussed 
elsewhere  (p.  18).  Sulphuro-chromicised  catgut  is  that  most 
commonly  employed  for  all  but  the  largest  trunks,  and  for  its 
application  to  an  artery  in  its  continuity  the  following  plan  may 
be  adopted :  A  fine  loop  of  catgut  having  been  passed  under  the 
vessel  by  means  of  an  aneurism  needle,  a  prepared  ligature,  con- 
sisting of  three  strands  of  catgut  about  10  inches  long,  knotted 
together  at  each  end,  is  threaded  through  the  loop,  which  is  then 
withdrawn,  carrying  the  ligature  under  the  vessel.  The  advan- 
tages of  this  method  are,  that  the  aneurism  needle,  being  threaded 
with  such  fine  gut,  passes  easily  and  without  friction,  whilst  the 
use  of  the  loop  to  draw  the  ligature  back  obviates  the  difficulty, 
where  the  artery  is  deeply  placed,  of  threading  the  needle  if 
passed  unarmed,  as  is  sometimes  advised.  The  substitution  of 
three  strands  for  a  single  ligature  distributes  the  pressure  over  a 
larger  area,  and  is  considered  more  certainly  to  effect  occlusion. 

As  to  the  Operation  itself,  the  strictest  asepsis  must  be  main- 
tained, the  skin  and  instruments  being  thoroughly  purified  pre- 
viously. The  artery  is  examined,  as  far  as  is  possible,  so  that  a 
healthy  portion  may  be  selected  for  applying  the  ligature.  The 
various  structures  met  with  on  the  way  to  the  artery  are  recog- 
nised, and  drawn,  if  need  be,  to  one  or  the  other  side,  so  as  to  lay 
bare  the  sheath  of  the  vessel.  It  is  most  important  that  these 
anatomical  landmarks  or  rallying  points  should  each  be  seen  or  felt 
in  order,  so  that  the  operator  may  not  be  led  astray  or  miss  the 
vessel.  Naturally  it  is  easier  to  find  the  artery  in  the  living 
subject  than  in  the  dead,  the  pulsation  being  of  the  greatest 
assistance.  The  sheath,  having  been  exposed,  must  now  be 
opened  over  the  situation  of  the  artery  by  a  few  delicate  strokes 
of  the  knife ;  a  portion  of  the  sheath  should  be  picked  up  between 
the  blades  of  the  forceps,  incised  along  the  longitudinal  axis,  and 
stripped  off  the  artery,  taking  care  to  keep  the  back  of  the  knife 
towards  the  vessel.  This  incision  should  be  about  |  inch  in 
length,  and  should  open  not  only  the  general,  but  also  the  special, 
sheath  of  the  artery,  if  such  exist.  The  sheath  is  then  steadied 
with  forceps,  whilst  the  aneurism  needle  is  inserted  unarmed,  and 
gently  manipulated  up  and  down,  so  as  to  free  the  vessel  all  round, 
a  matter  of  no  great  difficulty,  if  the  sheath  has  been  sufficiently 
opened,  and  the  actual  arterial  wall  fairly  exposed.  The  ligature 
may  then  be  passed  through  the  eye  of  the  needle,  and  carried 
round  the  vessel.  It  is  tied  in  a  direction  exactly  at  right  angles 
to  the  longitudinal  axis,  and  in  doing  so  the  artery  must  not  be 
dragged  out  of  its  sheath,  but  the  ligature  should  be  tightened  by 
the  tips  of  the  forefingers  meeting  upon  it.     A  reef-knot  is  all  that 
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is  necessary  for  security  in  the  smaller  vessels,  but  in  the  largest 
trunks  it  may  be  advisable  to  employ  what  has  been  termed  the 
stay-knot.  Two  strands  of  ligature  material  are  passed  round  the 
vessel  side  and  half  knotted  ;  the  two  ends  on  each  side  are  then 
taken  up  together  and  tied  across  in  one  knot. 

The  rule  usually  followed  is  to  pass  the  needle /row  important  struc- 
tures, such  as  tlie  vein,  but  really  this  is  a  matter  of  little  importance 
when  the  above  directions  have  been  carefully  carried  out,  and 
especially  in  superficial  vessels.  Should  the  vein  he  accidentally 
punctured,  the  needle  must  be  at  once  withdrawn,  and  the  punc- 
ture in  the  vein  secured  by  ligature,  whilst  the  artery  is  tied 
a  little  higher  or  lower.  In  dealing,  however,  with  the  smaller 
vessels,  where  the  venae  comites  are  in  close  contact  with  the 
artery,  no  harm  will  attend  their  inclusion  in  the  ligature. 

After  -  Treatment.  —  The  ordinary  antiseptic  precautions  are 
taken  in  regard  to  the  wound,  which  should  be  healed  and  all 
stitches  removed  in  eight  days ;  but  the  patient  must  be  kept  at 
rest  for  some  time  longer  to  allow  the  tissues  to  consolidate, 
especially  in  dealing  with  the  larger  vessels  and  in  elderly  people. 
When  the  main  artery  to  one  of  the  extremities  has  been  tied,  the 
limb  should  be  wrapped  in  cotton -wool  and  slightly  raised.  If 
there  is  any  likelihood  of  gangrene,  as  in  the  lower  limbs  of 
elderly  people,  the  extremity  should  be  thoroughly  purified,  and 
wrapped  in  aseptic  wool  immediately  after  the  operation,  in  order 
to  avoid  septic  complications. 

There  are  two  great  dangers  liable  to  follow  the  ligation  of  an 
artery  in  its  continuity  : 

1.  Secondary  Hsemorrhage  {vide  p.  239). 

2.  Gangrene,  which  may  arise  from  a  variety  of  causes : 
(a)  From  simple  loss  of  vitality,  the  maximum  amount  of  blood 
transmitted  by  the  collateral  circulation  being  insufficient  to 
maintain  in  life  the  whole  of  the  part  supplied  by  the  artery 
ligated.  This  is  particularly  the  case  when  the  peripheral  vessels 
are  in  a  condition  of  calcareous  degeneration.  The  tissues  which 
receive  the  smallest  amount  of  blood  die  first,  e,g.,  the  fingers  or 
toes,  or  Jhe  subcortical  white  substance  of  the  brain.  Severe  loss 
of  blood  after  the  operation,  as  from  secondary  haemorrhage,  is 
also  sufficient  in  some  cases  to  determine  tissue  necrosis.  Under 
such  circumstances  it  always  takes  on  the  dry  form  if  involving 
the  terminal  joints  of  a  limb,  but  in  more  fleshy  parts  it  may  be 
moist,  {h)  Interference  with  the  venous  return,  as  by  injury  to 
the  vein  during  operation,  such  as  inclusion  in  the  ligature,  or 
thrombosis  induced  subsequently  by  septic  periphlebitis,  is  very 
likely  to  cause  gangrene,  and  then  it  is  of  the  moist  type ;  the  in- 
jurious pressure  of  a  tight  bandage,  obstructing  the  venous  circula- 
tion, will  have  a  similar  effect,  (r)  Injudicious  after-treatment, 
such  as  too  great  elevation  of  the  limb,  the  application  of  cold 
lotions,  an  icebag,  or  fomentations  during  the  period  of  diminished 
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vitality  immediately  following  the  operation,  or  even  an  attack  of 
erysipelas,  may  also  bring  about  the  death  of  some  of  the  tissues 
involved. 

Every  precaution  must  be  taken  to  prevent  the  occurrence  of 
gangrene,  as  indicated  above,  and  as  soon  as  there  is  any  sus- 
picion of  its  onset  the  whole  limb  must  be  thoroughly  purified, 
and  subsequently  maintained  aseptic.  The  Treatment  of  aseptic 
gangrene  following  ligature  is  expectant  in  character,  the  parts 
being  allowed  to  separate  naturally.  But  if  there  is  much  pain, 
or  any  tendency  to  spread,  or  if  septic  mischief  is  present,  giving 
rise  to  fever  and  general  disturbance,  it  is  wiser  to  remove  the 
limb  well  above  the  line  of  demarcation. 

The  Innomixiate  AiUtry  has  now  been  tied  with  success  on  six  separate 
occasions  out  of  a  total  of  about  thirty  operations.  An  incision  is  made  alonf( 
the  lower  third  of  the  anterior  border  01  the  sterno- mastoid,  and  is  prolonged 
downwards  to  sweep  over  the  upper  edge  of  the  episternal  notch.  The 
platysma,  the  superficial  and  deep  fasciae  are  divided,  and  the  anterior  jugular 
vein  secured  if  necessary  between  two  ligatures  ;  the  sterno-mastoid  is  drawn 
outwards,  and  its  inner  tendinous  fibres  are  divided,  whilst  the  sterno-hyoid 
and  -thyroid  muscles  are  severed  close  to  the  sternum  and  drawn  inwards. 
The  carotid  sheath  is  now  laid  bare  and  opened  at  its  lower  part,  so  as  to 
expose  the  carotid  artery  and  enable  it  to  be  tied,  and  by  following  this 
downwards  the  innominate  trunk  is  reached.  In  some  cases  it  may  expedite 
matters  to  remove  portions  of  the  sternum  and  inner  end  of  the  clavicle. 
The  right  internal  jugular  and  innominate  veins  lie  to  the  outer  side  of  the 
vessel,  but  if  much  engorged  may  project  over  the  artery,  and  must  then  be 
drawn  aside  by  retractors,  whilst  the  inferior  thyroid  plexus  may  course 
directly  in  front  of  the  vessel,  and  even  need  to  be  ligatured.  To  the  outer 
or  right  side  are  placed  the  vagus  nerve  and  pleural  sac.  and  these  must  be 
carefully  separated  from  the  artery,  whilst  the  needle  is  passed  from  without 
inwards,  and  from  below  upwards.  A  double-curved  aneurism  needle  will 
probably  be  required  to  effect  this.  A  broad  animal  ligature  should  be  used 
for  this  vessel,  and  the  inner  and  middle  coats  must  not  be  divided. 

Collateral  Circulation. — Intracranial :  Vertebrals  and  carotids  in  the  circle 
of  Willis. 

Face  and  Neck  :  Branches  of  the  two  external  carotids  across  middle  line. 

Trunk  :  First  aortic  intercostal  mth  superior  intercostal  of  subclavian  ;  upp>er 
aortic  intercostals  with  thoracic  branches  of  axillary  and  intercostals  of  internal 
mammary ;  deep  epigastric  and  phrenic  with  terminal  divisions  of  internal 
mammary. 

The  Carotid  Artery  may  be  tied  at  one  of  two  places,  either  above  or  below 
the  level  at'which  it  is  crossed  by  the  anterior  belly  of  the  omo-hyoid.  The 
line  of  the  vessel  is  indicated  by  that  drawn  from  the  sterno-clavicular  articula- 
tion to  a  point  midway  between  the  angle  of  the  jaw  and  the  tip  of  the  mastoid 
process,  the  bifurcation  being  situated  on  a  level  with  the  upper  border  of  the 
thyroid  cartilage. 

Ligature  above  the  Omo-hyoid. — This  operation  is  usually  chosen,  if  practicable, 
since  the  vessel  is  here  more  superficial,  the  ligature  being  applied  on  a  level  with 
the  cricoid  cartilage.  The  patient  lies  upon  the  back,  with  the  chin  raised  and 
the  head  turned  a  little  towards  the  opposite  side.  A  j-inch  incision  is  made  in 
the  line  of  the  vessel,  the  centre  on  a  level  with  the  cricoid  (Fig.  72,  A).  The 
skin,  platysma,  and  fasciae  are  divided,  and  the  anterior  edge  of  the  sterno- 
mastoid  defined  as  the  first  rallying-point.  The  deep  fascia  is  incised  along  its 
inner  border,  so  that  it  may  be  drawn  aside  by  a  retractor  ;  the  sterno-mastoid 
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branch  of  the  superior  thyroid  arlery  may  be  divided  at  this  stage,  and  a  vein 
passing  between  the  facial  and  anterior  jugular  may  also  need  to  be  ligatured. 
On  the  inner  side  o(  the  wound  the  omo-hyoid  muscle  must  now  be  looked  for. 
trending  forwards  and  upwards  from  under  cover  of  the  stem o-mast aid.  In 
the  angle  formed  by  these  two  structures  the  pulsation  of  the  vessel  should  be 
felt  and  the  sheath  readily  recognised,  with  the  descendens  cervicis  nerve 
upon  it.  It  is  opened  on  the  inner  side,  and  the  artery  well  cleared.  The 
needle  is  passed  from  without  inwards,  and  if  the  sheath  has  been  efliciently 
opened,  the  vagus  nerve  will  run  nn  risk  of  being  included. 

Ligature  brtou-  tkt  Omo-hyoid. — The  incision  is  made  in  a  similar  direction  to 
the  above,  but  lower  in  the  neck,  reaching  from  the  cricoid  cartilage  nearly  to 


Fig.  72. — Incisions  for  Various  Operations  on  Head  and  Neck. 
A,  For  ligature  of  carotid  ;  V.  for  ligature  of  vertebral  artery  ;  B,  for  ligature 
of  subclavian  ;  C.  for  ligature  of  the  first  part  of  the  axillary  ;  M.  for  the 
internal  mammary  :  H,  for  the  lingual ;  E.  flap  incision  used  in  trephining 
for  meningeal  ha;morrhage ;  F,  flap  incision  for  operations  on  the  roots  of 
the  fifth  nerve. 

the  aiemo-clavicular  joint.  The  sterno- mastoid  is  drawn  outwards,  and  per- 
haps the  anterior  fibres  may  need  to  be  divided  ;  the  sternohyoid  and  -thyroid 
muscles  are  retracted  inwards  or  divided,  and  the  omohyoid  can  usually  I>e 
drawn  upwards.  The  sheath  is  thus  exposed,  and  opened  on  the  inner  side, 
the  needle  being  passed  as  in  the  previous  operation.  It  must  lie  remembered 
that  both  inlcmal  jugular  veins  are  directed  towards  the  right  side  in  the  lower 
part  of  their  course,  and  hence  the  left  vein  is  likely  to  lie  somewhat  in  front 
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of  the  artery.  The  inferior  thyroid  veins  may  also  be  seen,  and  need  to  be 
drawn  aside  or  ligatured. 

The  effects  of  ligature  of  the  carotid  upon  the  brain  are  of  great  interest  and 
importance.  Statistics  go  to  prove  that  in  about  25  per  cent,  of  the  patients 
operated  on  cerebral  symptoms  manifest  themselves,  either  immediately  in  the 
form  of  syncope  from  cerebral  anaemia,  or  in  the  course  of  a  few  days  from 
cerebral  softening,  causing  paralysis  on  the  opposite  side  of  the  body,  and 
even  death.  A  fatal  issue  is  likely  to  result  in  about  half  the  cases  thus 
affected.  Occasionally  a  somewhat  acute  form  of  congestion  of  the  lungs 
follows  ligature  of  the  carotid  within  a  few  hours,  possibly  due  to  interference 
with  the  circulation  in  the  medulla,  or  to  irritation  or  injury  to  the  vagus  or 
sympathetics  ;  it  may  run  on  to  subacute  inflammation,  and  is  best  remedied 
by  free  stimulation,  or  venesection. 

Collateral  Circulation. — Intracranial :  Circle  of  Willis. 

Extracranial :  Communications  across  the  middle  line  of  branches  of  the 
external  carotids  and  vertebrals  ;  inferior  thyroid  unth  the  superior  thyroid  ; 
profunda  cervicis  with  princeps  cervicis  of  occipital ;  superficial  cervical  with 
branches  of  occipital  and  vertebral. 

Ligature  of  the  Internal  Carotid  is  rarely  needed,  but  has  been  employed  for 
haemorrhage  and  traumatic  aneurisms.  Any  part  of  the  vessel  may  be  tied, 
but  the  ligature  is  usually  placed  just  above  the  bifurcation.  The  operation 
is  practically  the  same  as  for  securing  the  common  carotid,  only  at  a  higher 
level.  An  incision  is  made  along  the  anterior  border  of  the  sterno-mastoid, 
its  centre  being  opposite  the  great  cornu  of  the  hyoid  bone  ;  the  muscle  is 
pulled  well  backwards,  and  the  posterior  belly  of  the  digastric  is  now  seen  and 
drawn  up.  The  external  carotid  presents  itself,  and  is  carefully  displaced 
forwards,  and  then  the  internal  carotid  in  its  sheath  appears.  The  latter  is 
opened,  and  the  aneurism  needle  passed  from  the  jugular  vein. 

The  Collateral  Circulation  to  the  brain  is  maintained  by  the  circle  of  Willis. 

Ligature  of  the  External  Carotid  is  occasionally  required,  the  site  of  election 
for  applying  the  ligature  being  between  the  superior  thyroid  and  lingual 
branches.  An  incision  is  made  along  the  anterior  border  of  the  sterno-mastoid, 
3  inches  in  length,  its  centre  corresponding  to  the  great  cornu  of  the  hyoid 
bone.  The  edge  of  the  muscle  is  defined  and  drawn  outwards,  and  the  posterior 
belly  of  the  digastric  sought  for  above,  the  hypoglossal  nerve  lying  just  below 
it.  The  sheath  is  now  opened  below  the  tip  of  the  great  cornu  of  the  hyoid  bone, 
and  the  needle  passed  from  without  inwards.  The  operation  may  be  rendered 
exceedingly  difficult  by  the  presence  of  enlarged  glands  or  veins,  especially  the 
lingual,  racial  and  superior  thyroid,  which  often  lie  directly  in  front  of  the 
vessel.  The  superior  laryngeal  nerve  is  placed  immediately  behind  it,  and 
must  necessarily  be  avoided. 

Collateral  Circulation. —  Vide  ligature  of  common  carotid  (extracranial 
portion). 

Ligature  of  the  Tf<i«g"«^^  Artery  is  chiefly  needed  as  a  preliminary  to  removal 
of  the  organ  for  malignant  disease ;  it  is  also  occasionally  employed  in  traumatic 
cases.  The  vessel  can  be  secured  either  close  to  its  origin  from  the  external 
carotid,  or  in  the  submaxillary  triangle  under  cover  of  the  hyoglossus  muscle. 

In  the  Submaxillary  Triangle. — The  patient  lies  on  his  back,  with  the 
shoulders  raised,  and  the  head  extended  backwards  and  turned  to  the 
opposite  side.  A  crescentic  incision  commencing  about  i  inch  below  and 
external  to  the  symphysis  menti,  and  skirting  the  angle  of  the  jaw,  is  made, 
the  centre  opposite  the  great  cornu  of  the  hyoid  bone  (Fig.  72,  H).  The 
integument  and  platysma  are  divided,  the  lower  border  of  the  submaxillary 
gland  is  defined,  and  along  it  the  deep  fascia  is  incised.  The  gland  is  now 
drawn  upwards,  and  held  over  the  margin  of  the  jaw  with  a  retractor 
(Fig.  73,  Gs).  On  thoroughly  opening  up  the  wound  the  two  bellies  of  the 
digastric  muscle  (Af  biv)  are  seen   converging   to  the  hyoid   bone  (Z),  the 
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a.nlerior  belly  passinj;  superficial  to  the  fibres  of  the  mylohyoid  muscle 
(tf  Myho),  which  course  nearly  Iransversely  to  the  mandible,  and  of  which  the 
posterior  fibres  maybe  divided  withacivanlagc.  The  digastric  tendon  isdrawo 
down  with  a  blunt  hook,  and  in  the  space  thus  cleared  the  hyoglossus  muscle 
{U  kyogi)  becomes  evident,  with  its  fibres  passinR  vertically  upwards,  and 
resting  upon  it  the  hypoglossal  nerve  (3),  coursing  forwards  toget  uivder  cover 
of  the  mylohyoid,  and  either  above  or  below  it  the  raiiine  vein.  The  fibres  of 
the  hyoglossus  are  now  divided  iransi'ersely  midway  between  Ihe  nerve  and 
the  byoid  bone,  and  in  Ihe  opening  made  by  their  retraction  is  seen  the  artery 
(3).  lying  O"  the  middle  constrictor.  Should  it  not  be  found  in  this  situation, 
the  incision  in  the  h>-OKlossus  should  be  extended  backwards,  and  the  vessel 
will  then  usually  come  in  sJKht, 

In  tki  Nick  clou  to  ill  Origin. — An  incision  is  made  along  the  anterior  border 
of  the  sterno-masloid  similar  to  that  needed  for  ligature  of  theextemal  carotid. 


Fig.  73,— Ligature  ok  Lingual  Artehv.  (Ti 
The  submaxillary  glantl  (Gs)  has  been  drawn  over  the  side  of  the  jaw  with  a, 
hook  ;  Z.  hyoid  lx>ne :  i .  external  carotid  :  1,  internal  jugular :  3.  lingual 
artery  :  4.  ranine  branch  of  facial ;  5.  hypoglossal  ner\-e ;  M  biv,  digastric ; 
JV  ilyl,  stylohyoid:  M  myho,  mylohyoid :  M  AyogI,  hyoglossus.  The  place 
where  Ihe  artery  is  tied  is  indicated  by  a  window  in  tho  hyoglossus, 
through  which  it  can  be  seen. 

The  muscle  is  drawn  backwards,  and  Ihe  great  cornu  of  the  hyoid  bone  defineil. 
The  small  space  is  na<v  cleared  between  that  liony  priH^ess  and  Ihe  poslerior 
belly  of  the  diKaslric.  in  which  the  artery  can  be  felt  resting  upon  the  middle 
constrictor,  and  secured  just  as  il  rises  from  Ihe  external  carotid. 

The  Fftdkl  Artery  mav  be  exposed  and  tied  through  a  horizontal  incision. 
I  inch  in  length,  made  directly  over  the  vessel  as  it  cros-ics  the  lower  border  of 
the  jaw  immediately  in  froniof  the  masseter.  The  plaiysma  will  need  division. 
as  well  as  the  skin  and  fascia. 

The  Tamporal  Artaj  is  reached  in  front  of  the  auditory  meatus,  and  as  it 
crosses  the  lygoma.  through  a  vertical  incision.  It  is  merely  covered  l>y  skin 
and  fascia,  but  must  be  carefully  isolated  from  the  auricu In- temporal  nerve. 

The  Ocoipital  Artuy  is  tied  through  an  incision  extending  from  the  apev  of 
the  mastoid  process  l»ckwards  (or  about  z  inches  towards  the  occipital  pro- 
tuberance.     The  posterior  fibres   of   the  sterno-masloid,  Ihe   splenius  and 
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trachelo-mastoid  are  divided  so  as  to  expose  the  artery  as  it  emerges  from  the 
groove  on  the  under  surface  of  the  mastoid  process,  where  it  is  easily  secured. 

The  SubclaTian  Artery  has  been  tied  in  each  part  of  its  course,  but  most 
frequently  in  the  third.  Ligatures  of  the  first  and  second  parts  are  such  unusual 
proceedings  that  we  must  refer  students  to  larger  text-books  for  descriptions. 

Ligature  of  the  third  part  is  performed  for  axillary  aneurism,  for  haemorrhage, 
as  a  distal  operation  for  aortic  or  innominate  aneurism,  and  sometimes  as  a 
preliminary  to  amputation  of  the  upper  extremity.  The  patient  is  placed  on 
the  back,  close  to  the  edge  of  the  table ;  the  arm  is  well  depressed,  and  the 
head  turned  to  the  opposite  side.  The  skin  is  now  drawn  down  by  the  left 
hand,  and  an  incision  3  or  4  inches  long  made  over  the  clavicle  (Fig.  72,  B). 
On  releasing  the  skin  it  retracts  upwards,  so  that  the  wound  comes  to  be 
situated  about  J  inch  above  the  clavicle,  and  thus  the  external  jugular  vein  is 
more  efficiently  protected.  The  incision  should  be  placed  with  its  centre  about 
I  inch  to  the  inner  side  of  the  middle  of  the  clavicle,  and  should  expose  the 
space  between  the  stemo-mastoid  and  trapezius  muscles,  the  fibres  of  which 
are  divided  to  a  suitable  extent  if  they  abnormally  encroach  upon  the  bone. 
The  skin,  superficial  fascia  and  nerves,  with  the  platysma,  are  divided  along 
the  whole  length  of  the  incision,  as  also  the  deep  fascia.  The  external  jugular 
and  other  veins  now  come  into  view,  often  constituting  a  plexus,  which  may 
give  the  surgeon  much  trouble  ;  when  possible,  they  should  be  gently  drawn 
out  of  the  way  by  means  of  blunt  hooks,  but  if  necessary  they  must  be  divided 
between  ligatures.  The  cellular  tissue  is  then  further  incised  in  the  line  of 
the  wound,  care  being  taken  to  avoid  the  transverse  cervical  and  supra- 
scapular arteries,  the  former  of  which  is  above  the  line  of  operation,  whilst 
the  latter  is  hidden  behind  the  clavicle,  and  should  not  appear.  The  posterior 
belly  of  the  omohyoid,  if  seen  at  all,  is  drawn  upwards.  Various  layers  of 
fascia  must  be  carefully  cut  or  torn  through  until  the  nerves  of  the  brachial 

Elexus  appear  ;  the  finger  can  then  readily  define  the  scalene  tubercle  on  the 
rst  rib.  The  subclavian  vein  is  situated  in  front  of  the  finger,  but  on  a 
lower  level,  whilst  the  artery  itself  can  be  detected  pulsating  under  the  pulp 
of  the  finger  between  it  and  the  rib.  The  cords  of  the  brachial  plexus  are 
placed  above  and  external  to  it,  the  lower  cord  passing  down  behind.  The 
needle  is  insinuated  from  above  downwards,  and  must  be  kept  very  close  to 
the  artery  to  prevent  all  possibility  of  including  the  lowest  cord  of  the  plexus. 
The  operation  in  a  thin  patient  may  be  easy,  but  in  a  stout  subject,  with  a 
short  thick  neck  and  high  clavicle,  the  greatest  difficulty  may  be  experienced 
in  finding  the  vessel.  The  chief  dangers  arise  from  wounding  the  aneurismal 
sac,  the  pleural  cavity,  or  the  superficial  veins,  whilst  the  proximity  of  the 
cords  of  the  brachial  plexus  must  not  be  forgotten. 

Collateral  Circulation. — Thoracic  set :  Branches  of  the  aortic  intercostals  and 
internal  mammary  with  thoracic  branches  of  axillary. 

Scapular  set :  Suprascapular  and  posterior  scapular  ti'ith  subscapular  and  its 
dorsalis  branch  in  the  venter  or  on  the  dorsum  of  scapula. 
Acromial  set :  Suprascapular  with  acromio-thoracic. 

The  Internal  Mammary  Artery  (Fig.  72.  M)  may  be  exposed  and  tied  by 
dividing  the  intercostal  aponeurosis  and  muscles  for  an  inch  or  more  from 
the  outer  edge  of  the  sternum,  from  which  margin  it  is  distant  about  J  inch. 
If  the  vessel  has  been  divided,  and  the  ends  have  retracted,  it  may  be  necessary 
to  excise  a  portion  of  costal  cartilage  in  order  to  secure  both  ends — a  most 
necessary  proceeding,  owing  to  the  freedom  of  the  collateral  circulation  and 
the  consequent  liability  to  continued  haemorrhage . 

Ligature  of  the  Vertebral  Artery  has  been  undertaken  for  wounds,  for 
secondary  haemorrhage  after  ligature  of  the  innominate  and  in  the  treatment 
of  epilepsy,  but  without  much  permanent  benefit  in  the  last  case.  The  opera- 
tion, though  by  no  means  easy,  is  usually  successful  as  far  as  the  immediate 
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surgical  procedure  is  concerned.  An  incision  is  made  along  the  lower  half  o 
the  posterior  border  of  the  stemo-mastoid  (Fig.  72.  V),  the  platysma  and  deep 
fiascia  divided,  a  few  of  the  posterior  fibres  of  the  muscle  itself  incised  if  need 
be.  and  its  belly  drawn  well  forwards.  The  scalenus  anticus  muscle  is  clearly 
defined,  together  with  the  phrenic  nerve.  The  interxal  between  it  and  the 
longus  colli  muscle  can  now  be  demonstrated,  with  the  ascending  cervical 
artery  lying  upon  it  The  anterior  transverse  process  of  the  sixth  cervical 
verteora.  must  be  made  out.  Just  below  this  the  vertebral  vessels  are  found 
entering  the  canal  in  the  transverse  process,  and  the  vein,  which  is  placed 
anteriorly,  is  drawn  outwards  to  allow  the  needle  to  be  passed  from  without 
inwards.  A  few  sympathetic  twigs  are  included  in  the  ligature,  and  the 
resulting  contraction  of  the  pupil  may  (according  to  MacCormac)  be  looked 
upon  as  satisfactory  evidence  that  the  vertebral  has  been  in  reality  secured. 

Ugainre  of  tlie  Thyroid  VeuolB  is  sometimes  used  as  a  means  of  arresting 
the  growth  of  a  goitre. 

The  superior  thyroid  artery  is  tied  by  an  operation  similar  to  that  for  the 
external  carotid.  The  incision  along  the  anterior  margin  of  the  stemo- 
mastoid  has  its  centre  opposite  the  upper  border  of  the  thyroid  cartilage ; 
the  external  carotid  is  defined,  and  the  sup>erior  thyroid  secured  as  it  rises 
from  it. 

The  inferior  thyroid  artery  is  reached  by  an  incision  along  the  inner  border  of 
the  sterno-mastoid,  extending  upwards  from  the  clavicle  for  3  inches.  This 
muscle  and  the  subjacent  carotid  sheath  are  drawn  outwards,  the  sterno-hyoid 
and  -thyroid  usually  needing  to  be  divided.  The  transverse  process  of  the 
sixth  cervical  vertebra  is  sought  for,  and  the  vessel  found  passing  inwards 
immediately  below.  It  is  taken  up  just  behind  the  carotid,  and  as  far  from  the 
recurrent  nerve  as  possible. 

The  Axillary  Artery  is  tied  for  punctured  wounds  of  the  axilla,  as  a  distal 
operation  for  sulx:lavian  aneurism,  occasionally  for  wounds  of  the  palmar 
arch,  and  possibly  for  secondary  haimorrhage  from  the  brachial.  For  aneurism 
of  the  brachial,  one  would  nowadays  prefer  extirpation  of  the  sac  if  compres- 
sion fails.  Two  classical  operations  are  described  and  practised  in  classes  on 
operative  surgery. 

1.  Ligature  of  the  first  part  of  the  vessel  is  usually  undertaken  through  a  curved 
incision,  with  its  concavity  upwards,  extending  from  the  coracoid  process  to 
within  I  inch  of  the  sterno-clavicular  joint,  and  ^  inch  below  the  clavicle 
(Fig.  72,  C).  The  clavicular  origin  of  the  pectoralis  major  is  divided,  and  the 
costo-coracoid  membrane  exposed,  and  divided  along  the  lower  Ixjrder  of  the 
subclavius  muscle.  Branches  of  the  acromio-thoracic  axis  are  displaced 
downwards,  and  the  main  trunk  is  exposed  by  a  blunt  dissector  and  forceps. 
The  vein  lies  within  and  l:)elow,  and  the  cords  of  the  brachial  plexus  above 
and  to  the  outer  side.  The  needle  is  passed  from  below  upwards.  The 
divided  muscular  fibres  should  be  subsequently  sutured  together. 

An  incision  which  gives  an  unusually  good  approach  and  involves  less 
division  of  muscular  fibres  is  one  which  follows  the  lower  border  of  the 
clavicle  from  its  centre  outwards  to  the  coracoid  process,  and  then  turns  down 
to  lie  over  the  interspace  Ixitween  the  pectoralis  major  and  deltoid  muscles. 
This  intersection  is  opened  up  and  the  outermost  fibres  of  origin  from  the 
clavicle  of  the  pectoralis  are  divided.  The  costo-coracoid  membrane  is  thus 
exposed,  and  the  cephalic  vein  will  act  as  a  guide  to  the  vessels. 

2.  Ligature  of  the  third  part  of  the  artery  is  performed  from  the  axilla.  The 
arm  is  fully  abiducted,  and  the  surgeon  stands  between  it  and  the  body.  An 
incision  is  made  in  the  course  of  the  vessel  at  the  junction  of  the  anterior  and 
middle  thirds  of  the  space  between  the  axillary  folds  (Fig.  74,  A).  The  inner 
border  of  the  coraco-brachialis  muscle  is  clearly  defined,  and  forms  the  first 
rallying-point ;  it  is  drawn  slightly  outwards,  and  the  median  nerve,  together 
with  the  musculo-cutaneous  trunk,  at  once  comes  into  view.   On  drawing  these 
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inwards,  the  artery  itself  is  seen,  with  the  vein  to  the  inner  side,  together  with 
the  internal  cutaneous  nerve.     The  needle  is  passed  from  the  vein. 

Collateral  Circulation. — If  above  the  acromio-thoracic.  the  same  as  for  the 
third  part  of  the  subclavian  (qv.). 

If  above  the  subscapular  and  circumflex :  Long  thoracic  and  intercostals 
with  thoracic  branches  of  subscapular  ;  suprascapular  and  posterior  scapular 
with  scapular  branches  of  subscapular;  suprascapular  and  acromio-thoracic 
with  posterior  circumflex  in  the  deltoid. 

If  below  the  circumflex,  same  as  for  ligature  of  brachial  above  the  superior 
profunda — i.e.,  posterior  circumflex  unth  superior  profunda  in  the  deltoid. 

The  Brachial  Artery  may  need  to  be  ligatured  for  haemorrhage  from  the 
palmar  arches,  or  from  a  wound  in  the  forearm  or  about  the  elbow,  for 
aneurisms,  or  for  arterio-venous  wounds  at  the  bend  of  the  elbow.  It  may  be 
tied  in  one  of  two  places  : 

I.  At  the  Middle  of  the  Arm. — The  arm  is  held  away  from  the  side  at  a  right 
angle,  with  the  hand  supine,  but  with  no  support  beneath  it,  for  fear  of 
pushing  forwards  the  triceps  and  displacing  the  vessel.  The  surgeon  stands 
between  the  arm  and  the  trunk.  An  incision  2  inches  long  is  made  in  the  line 
of  the  vessel  along  the  inner  border  of  the  biceps  muscle  (Fig.  74,  B),  and  the 
thin  fascial  investment  of  the  limb  divided.  The  inner  edge  bf  the  muscle  is 
clearly  exposed,  and  by  drawing  it  slightly  forwards  the  median  nerve  is 
brought  into  view,  and  perhaps  the  basilic  vein.  The  nerve,  which  is  at  this 
spot  crossing  the  artery  from  without  inwards,  is  drawn  inwards,  and  the 


Fig.  74. — Incisions  for  tying  the  Arteries  of  the  Arm. 

A,  Third  part  of  the  axillary  ;  B,  brachial ;  C,  brachial  at  the  bend  of  the 
elbow;  D,  middle  third  of  radial;  G,  middle  third  of  ulnar;  E  and  F, 
lower  thirds  of  radial  and  ulnar. 

sheath  of  the  vessel  found  beneath  it.  The  artery  is  separated  from  its  venae 
comites,  and  the  ligature  passed  and  tied. 

The  operation  is  by  no  means  always  an  easy  one,  as  there  are  many  traps 
into  which  the  beginner  may  fall.  Thus  the  median  nerve  may  cross  behind 
the  vessel  instead  of  in  front  of  it ;  the  basilic  vein  may  lie  over  its  situation, 
and  be  mistaken  for  it  ;  or  there  may  be  a  high  division,  and  two  trunks, 
usually  lying  close  together,  must  then  be  sought  for  instead  of  one.  The  most 
common  mistake  consists  in  not  defining  the  biceps  muscle,  and  in  seeking  for 
the  artery  behind  its  proper  situation. 

2.  At  the  Bend  of  the  Elbow. — An  oblique  incision  is  made,  about  2  inches 
long,  parallel  to  the  inner  border  of  the  biceps  tendon,  its  lower  end  cor- 
responding to  the  crease  of  the  elbow  (Fig.  74.  C).  The  wound  should  be 
placed  at  about  an  angle  of  forty-five  degrees  to  the  axis  of  the  limb,  and  to 
the  outside  of,  and  nearly  parallel  to,  the  median  basilic  vein,  which,  if  seen, 
must  be  drawn  inwards.  The  bicipital  fascia  is  now  incised,  and  the  artery 
with  its  venae  comites  exposed  in  the  loose  fat,  the  median  nerve  being  well 
away  on  the  inner  side.     The  needle  is  passed  from  within  outwards. 

Collateral  CSrcnlation. — If  above  the  origin  of  the  superior  profunda,  pos- 
terior circumflex  in  deltoid  unth  ascending  branches  of  superior  profunda. 
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.   If  below  the  origin  of  the  inferior  profunda,  the  anastomoses  around  the 
elbow-joint. 

The  Ulnar  Artery  rarely  needs  ligature  except  for  palmar  haemorrhage  or 
direct  wounds.  In  the  former  case  the  artery  can  easily  be  secured  just  above 
the  wrist,  in  the  latter  case  by  enlarging  the  original  wound.  The  following 
stereotyped  operations  are  described,  but  are  more  often  seen  in  the  examina- 
tion room  or  dead-house  than  in  the  operating  theatre.  It  should  be  borne  in 
mind  that  the  arter\'  curves  inwards  from  the  centre  of  the  bend  of  the  elbow 
to  the  radial  side  of  the  pisiform  bone.  The  lower  two-thirds  of  its  course  is 
indicated  by  a  line  drawn  from  the  internal  condyle  of  the  humerus  to  the 
same  spot  below. 

1.  At  the  Wrist. — An  incision  al)out  i  inch  in  length  is  made  directly  upwards 
from  the  flexure  of  the  wrist  in  the  line  of  the  vessel  (Fig.  74.  F).  The  deep 
fascia  is  opened  ;  the  tendon  of  the  flexor  carpi  ulnaris drawn  to  the  inner  side, 
and  the  vessels  are  then  seen,  accompanied  by  the  nerve  which  lies  to  the 
ulnar  side  of  the  artery.  If  possible,  the  vena?  comitcs  should  be  separated, 
and  not  included  in  the  ligature. 

2.  In  the  Middle  of  the  Forearm. — An  incision  is  made  along  a  line  drawn  from 
the  anterior  edge  of  the  tip  of  the  inner  condyle  to  the  radial  side  of  the  pisi- 
form bone  (I'ig.  74,  G).  The  white  line  indicating  the  intermuscular  septum 
between  the  flexor  carpi  ulnaris  and  flexor  sublimis  digitorum  is  then  sought 
for  and  opened  up;  it  is  often  very  slightly  marked,  and  may  be  difficult  to 
distinguish  If  the  correct  interspace  has  Ixien  opened,  the  surgeon  is  directed 
towards  the  ulnar,  and  readily  finds  the  vessels  under  cover  of  the  flexor  carpi 
ulnaris,  with  the  nerve  lying  a  little  way  to  the  inner  side.  The  most  common 
mistake  consists  in  getting  too  far  to  the  radial  side,  and  in  separating  various 
portions  of  the  flexor  sublimis.  or  in  passing  l)etwcen  it  and  the  palmaris 
longus.  Occasionally,  v.vvn  when  the  correct  interspace  has  l^ecn  entered,  a 
beginner  may  pass  beyond  the  vessels,  and  find  himself  between  the  flexor 
carpi  ulnaris  and  the  flexor  profundus. 

The  extreme  upper  limit  of  tlie  ulnar  artery  can  also  he  reached  through 
an  oblif|iie  incision  extending  ak)ng  the  upper  border  of  tlie  pronator  teres, 
thus  opening  up  the  ante-cubital  fossa,  and  exposing  the  bifurcation  of  the 
brachial. 

Radial  Artery.  —  The  line  of  the  vessel  extends  from  the  middle  of  the 
bend  of  the  elbow  to  the  interspace  at  the  wrist  Ixjtween  the  flexor  carpi 
radialis  and  the  supinator  longus.  It  then  turns  outwards,  and  may  Ixj  felt 
beating  in  the  space  descril)ed  by  French  anatomists  as  '  la  tabatiere  '  (or 
snuff-box),  between  the  tendons  of  the  extensor  primi  and  secundi  interntxlii 
muscles. 

1.  At  the  Bach  of  the  Wrist  the  vessel  may  be  secured  bv  opening  up  the 
above-mentioned  intertendinous  hollow,  where  the  arterv  is  found  coursing 
onwards  to  the  base  of  the  first  interosseous  sp<ice.  An  oblique  incision  is 
made  between  the  tendons,  extending  from  the  hack  of  the  styloid  process  of 
the  radius  to  the  base  of  the  first  metacarpal  bone.  Tlie  superficial  radial 
vein  is  found  beneath  the  skin,  and  a  few  twigs  of  the  radial  nerve.  A  deeper 
layer  of  fascia  is  then  divided,  passing  Ixitween  the  tendons,  and  Ix-neath  it 
the  artery  is  exposed,  crossing  the  incision  obliquely  The  svnovial  sheaths 
accompanying  the  tendons  should  ncH  l)e  opene<l,  or  some  limitation  of  the 
movements  of  the  thumb  may  result. 

2.  Above  the  Wrist  slb  incision  is  made  in  the  line  of  the  vessel  (I-'ig.  y.j.  M). 
which  is  found  after  division  of  the  fascia  Ixjtween  the  supinator  longus  an(l 
flexor  carpi  radialis.  The  radial  nerve  has  passed  to  the  dorsum  ere  this,  and 
if  any  nerve  filaments  are  seen  they  are  derived  from  the  external  cutaneous. 
A  small  superficial  vein  usually  lies  over  the  artery. 

3.  In  the  Middle  or  Upper  Third  of  the  Forearm  an  incision  is  made  in  the  line 
of  the  vessel  (Fig.  74,  I)),  and  the  inner  border  of  the  supinator  longus  sought 
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for  and  retracted.     The  vessels  are  found  under  cover  of  this  structure,  with 
the  radial  nerve  to  the  outer  side,  though  separated  by  an  interval  above. 

Ligature  of  the  Abdominal  Aorta*  has  been  undertaken  in  fourteen  instances 
for  severe  primary  or  secondary  haemorrhage,  or  for  diffuse  inguinal  or  iliac 
aneurism,  when  no  other  method  of  treatment  was  practicable.  All  these 
cases  have  proved  fatal,  though  one  patient  operated  on  by  Monteiro  in  South 
America  survived  till  the  tenth  day,  whilst  Keen's  and  Tillaux's  lived  forty- 
eight  and  thirty-nine  days  respectively.  The  fatal  issue  was  in  most  instances 
due  to  septic  contamination  of  the  wound  and  secondary  haemorrhage,  and 
as  the  operation  has  certainly  been  successful  in  animals,  it  is  possible  that 
we  may  yet  be  able  to  chronicle  a  satisfactory  result  as  a  triumph  of  modern 
surgery. 

Two  distinct  plans  of  operation  have  lx?en  followed,  viz. ,  the  trans-peritoneal, 
and  the  extra-  or  retro-peritoneal,  but  no  one  would  attempt  the  latter  nowa- 
days. The  trans-peritoneal  operation  consists  in  opening  the  abdomen  through 
an  incision  slightly  to  the  left  of  the  middle  line,  having  the  umbilicus  on  a 
level  with  its  centre.  The  intestines  are  retracted  on  either  side,  and  the 
posterior  layer  of  the  serous  membrane  covering  the  korla  carefully  divided ; 
there  is  then  no  difficulty  in  passing  a  ligature  around  the  vessel.  Possibly 
the  same  precaution  to  prevent  excessive  backflow  of  blood  would  be  advisable 
as  in  tying  the  innominate,  viz.,  to  secure  one  or  both  of  the  common  iliac 
trunks  in  addition  ;  such  would  in  no  way  interfere  with  the  establishment  of 
the  collateral  circulation. 

The  Common  Iliac  Artery  extends  for  a  distance  of  2  inches  from  the  bifur- 
cation of  the  aorta  opposite  the  left  side  of  the  body  of  the  fourth  lumbar 
vertebra  to  the  front  of  the  sacroiliac  synchondrosis.  It  may  be  reached,  as 
the  aorta,  by  two  methods,  the  trans-  and  the  retro-peritoneal. 

In  the  retro-peritoneal  operation  a  curved  incision  (Fig.  75,  A  or  B)  is  mcide 
through  the  abdominal  parietes.  somewhat  similar  to  that  for  ligaturing  the 
external  iliac,  but  extending  higher.  The  muscles  and  fascia  transversalis  are 
carefully  divided,  and  the  peritoneum,  together  with  its  contents,  stripped  up 
and  held  out  of  the  way  with  a  broad  retractor.  The  ureter  which  crosses 
the  artery  is  usually  carried  forwards  with  the  peritoneum.  The  vessel  is  now 
sought  for,  carefully  cleaned,  and  a  ligature  passed  from  right  to  left  (of  the 
patient)  on  both  sides  of  the  body,  the  vein  lying  behind  the  artery  on  the 
right  side,  and  behind  and  internal  to  it  on  the  left. 

The  trans-peritoneal  plan  has  already  been  undertaken  with  success,  and  will 
doubtless  henceforth  supersede  all  other  methods.  An  incision  is  made  in 
the  median  line  with  its  centre  a  little  below  the  umbilicus,  the  peritoneum 
opened,  the  intestines  retracted,  the  vessel  sought  for  and  exposed  by  an 
incision  through  the  posterior  layer  of  the  parietal  peritoneum,  and  a  ligature 
passed  and  ti«i.  The  ureter  which  crosses  the  artery  just  above  its  bifurca- 
tion must  be  carefully  avoided. 

Collateral  Circnlation  after  Ligature  of  Common  Iliac  Artery.  —  Blood 
reaches  the  external  iliac  and  its  branches  by  means  of  the  anastomoses  of  the 
lumbar  arteries  with  the  circumflex  iliac,  and  of  the  superior  epigastric, 
lumbars,  and  intercostals  with  the  superficial  and  deep  epigastric.  The 
internal  iliac  and  its  branches  are  supplied  by  the  union  of  (a)  the  lumbar 
branches  ttt/Zr  the  ilio-lumbar  ;  {b)  the  middle  sacral  itv///  the  lateral  sacral; 
(c)  the  retro-pubic  anastomosis  of  the  two  obturator  arteries  ;  and  (</)  the 
communications  of  the  pudic,  ha-morrlioidal,  and  vesical  trunks  trith  those  of 
the  opposite  side. 

Ligature  of  the  Internal  Iliac  Artery  is  occasionally  performed  for  hacmor- 

•  See  Tillaux  and  Riche,  '  Revue  de  Chirurgie,'  January,  February,  and 
March,  1901. 
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rhage  from,  or  aneurism  of.  one  of  its  branches,  the  gluteal  being  thAl  ■ 
commonly  affected,  and  lately  has  been  recommended  as  a,  nieans  of  diminiil)* 
ing  the  siie  of  an  enlarged  prostate.  The  trunk  is  a  chorl  one,  ai  moit 
1}  inches  in  length,  and  is  best  reached  by  opening  the  abdomen  in  ibe 
middle  line  below  the  umbilicus  (Fig  75.  C),  pushing  aside  the  intestinn,  and 
searehing  for  the  liifurcaiion  of  (lie  common  iliac.  The  posierior  layer  of 
Ihe  peritoneum  is  (hen  carefully  incised,  the  ureter  avoided,  and  an  arnitd. 
aneurism  needle  passed  without  wounding  the  vein. 

The  CoUkterkl  OirenlAtloii  ia  the  same  as  that  t-iven  For  the  iniern.1l  iluu; 


divi: 


if  til* 


The  Qlntaftl  Art«i7  occasionally  needs  to  be  secured 
from  Ihe  pelvis  (hroiigh  the  upper  part  of  the  grcai 


:s  point  of  cmorgencc 


This  spot  IS  indicated  by  theji 


and  middle  thirds  oi  a 


Fig.  75.— Incisions 


OF  AbdombiI  J 


A,  Moti's  incision  tor  tying  common  iliac  artery;  U,  Marcellia  Duval's  inct^ikai 
for  the  same:  C,  incision  for  trans -peritoneal  ligature  of  internal  iliac 
artery :  D,  incision  for  excision  of  hip  by  the  anterior  method  :  F,  Aber- 
nethy's  modified  operation  for  ligature  of  external  iliac :  G.  Asthry 
Cooper's  incision  for  same:  H.  ligature  of  femoral  artery  at  apex  of 
Scarpa's  triangle  :  K.  ligature  of  femoral  artery  in  Hunter's  canal. 

drawn  from  the  posierior  superior  iliac  spine  to  the  topof  the  great  trochanter. 
An  incision  is  made  in  the  direction  of  this  line,  it  .  along  Ihe  fibres  of  the 
gluteus  maiimiis,  which  are  separated  and  held  aparl  -  The  ilrep  fuda 
beneath  this  muscle  is  then  opened  up,  and  the  space  bvlween  the  gluteus 
medius  and  pyriformis  defined.  Through  this  Ihe  upper  margin  of  the  sacro- 
sciatic  notch  can  be  detected,  as  also  the  pulsation  of  Ihe  artery.  The  vcBtel 
must  be  secured  as  deeply  as  possible  on  account  of  its  early  (livisaon  It  is 
always  a  troublesome  dissection,  and  possibly  in  most  cases  it  woulil  lie  wiser 
to  deal  with  the  trunk  of  the  internal  diac  from  the  front. 

The  Boiatio  uid  Fudlo  ArteriM  seldom  require  to  be  lied,  but  may  b« 
reached  opposite  ilie  Ischial  spine,  at  the  junction  of  ihe  middle  and  lowor 
thirds  of  a  line  drawn  from  the  posterior  superior  iliac  spine  to  Ihe  tuber 
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An  incisioD  aboul  4  inches  in  leagtb  is  made  over  this  sant.  cor- 
ttapoadiag  in  diteciion  to  the  6bres  of  the  gluteus  roaximus,  wiiich  are 
wparated  The  spine  of  the  ischium  and  lower  border  of  the  pyrifonnis 
should  now  be  defined,  and  Ihe  vessels  and  nerves  seen  emerging  Friiin  Ihe 
(oramein  The  padic  vessel  lies  to  the  inner  side  of  Ihe  static  ;  the  ligature  is 
pused  as  higb  as  possible. 

The  &st«nul  Iliac  Axterj  is  easily  accessible  in  any  part  of  itscuurse.  which 

measures  irom  j^  to  4  inches  in  length ;  it  has  but  few  branches,  and  those 

siiualed  low  down      lis  position  is  indicated  by  the  lower  <wo-Ihirds  of  a 

I    line  drawn  from  Ihe  bifurcalion  of  the  aorta  to  midway  between  the  anterir:>r 

■■■pEriot  spioe  and  Ihe  Gymphysis  pubis,  i.e. .  to  a  point  a  little  internal  to  the 

BiMldlUe  a(  POuparl  's  ligament 

^     Uany  suggestions  as  to  the  best  menna  of  reaching  the  artery  have  been 
I    made,  and  both  trans-  and  extra-peritoneal  methods  have  been  adi'pted.    It  ii 
u)  reaihly  secured,  however,  by  Ihe  latter  that  il  seems  annecessary  to  open 
the  perilonenm      There  are  two  chief  forms  of  extra-peritoneal  operation. 

Ailiiy  Coeftt't  Optraliaa. — An  incision  is  made  parallel  to  the  outer  half  of 
ronpart's  tigament.  commencing  a  little  to  the  inner  side  of  its  centre,  and 
i  inch  a.bi>ve  it.  and  eitending  upwards  and  outwards  to  about  t  inch  internal 
to  (he  anterior  superior  spine  (Fig.  73,  G)  The  eiternal  oblique  aponeurosis 
IS  divided  along  this  line,  and  the  exposed  lower  margins  of  the  internal 
oMi(]Qe  and  transversalis  muscles  arching  over  Ihe  inguinal  canal  are  drawn 
upwards  by  rvlractors.  The  iransversalis  fascia  and  loose  subperitoneal  fat 
are  now  opened  with  forceps  and  director,  and  the  vessel  is  felt  pulsating 
immnUately  under  the  finger.  It  is  very  important  not  10  damage  either  the 
tp-gastrjc  or  dtcumflex  iliac  arteries  during  this  manipulation,  since  they 
m  tnoH  essential  factors  in  establishing  the  collateral  circulation,  whilst  the 
mdci  iliac  vein  crossing  the  main  trunk  must  also  be  avoided.  The 
<ed  from  within  outwards,  the  ligature  tied,  and  the  divided 
T  and  aponeurotic  structures  brought  accurately  together  by  buried 

L  AhtTHtlhyt  Uodifiid  Ofinttion  is  more  commonly  utilized.      The  incision, 

'    Dl  4  inches  io  length,  extends  from  a  point  tj  inches  within  and  above  the 

siot  superior  ilinc  spine  to  just  external  to,  and  |  inch  above,  the  middle 

'-- inart's  rigament   (Fig    75.  F).      Through  this  the  aponeurosis  ••{   the 

_--j!i  obli()ue  is  divided  along  the  course  of  its  fibres,  as  al-'io  llie  internal 

I-  <atiii<}ue  und  Iransveraalis  The  transversalis  fascia  is  now  carefully  incised  ; 
II  Varies  considerably  in  thiciiness.  being  sometimes  well  developed,  but  is 
occasionally  so  attenuated  as  to  be  scarcely  recc^uisable.  and  in  such  cases 
the  periloneBm  may  unintentionally  be  opened.  In  the  present  day  this  i^  an 
acadcnl  of  slight  impotiance.  the  wound  being  readily  closed  by  a  continuous 
talure.  and  no  harm  resulting.  The  fingers  are  now  intnaduced  into  the 
wound,  and  the  peritoneum  and  its  contents  stripped  from  the  iliac  fos.sa. 
and  drawn  inwards  and  forwards,  where  they  are  Vept  out  of  the  way  by  a 
brood  spcilnla.  In  the  space  thus  opened  up'one  can  see  the  iliacus  muscle 
coirret!  by  its  fascia,  and  to  its  inner  side  the  rounded  outline  of  the  psoas 
ssei  lies  to  the  inner  border  of  this,  and  can  usually  be  readily  found, 
lavelopod  io  a  fascial  sheaih.  with  the  genito-crural  nerve  coursing  over  11. 
—i  perhaps  some  Ivrophatic  glands  upon  it.  The  artery  is  sei».rated  from 
-  which  lies  to  the  inner  side,  and  the  needle  passed  from  wilhin 
If  (he  transver^lis  fascia  has  not  been  properfy  opened,  it  is  quite 
o  strip  it  up  together  with  the  peritoneum,  and  carry  the  vessels 
Js  with  it,  when  they  may  be  found  under  cover  of  the  spatula. 
rbn  campanos  the  two  operaiions.  we  arc  very  disiincily  in  'f'"";^^  "'  '"= 
_lBler  plan.  Uy  Coopers  method  Ihe  artery  is  tied  *'^:  S'°f  "fj?^ "ha 
ts>llalei^I  brandies.  whUst  but  a  small  portion  of  the  '™'''=,.'%^"Pf*^;  ^^'^^\ 
U  thai  ii  duwas«d  and  unsuitable  for  the  application  ol  ^  "B*!"  ,'  ■  5,^^  ^^i,^ 
choice  is  pt>uiUe.     In  Abcrnethys.  on  the  other  hand,  the  vessel  is  tiea  well 
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away  from  collateral  branches,  and  if  the  exposed  portion  of  the  trunk  is 
diseased,  the  common  iliac  can  be  reached  and  secured  without  much  difficulty 
by  extending  the  incision  upwards.  As  to  the  greater  tendency  to  hernia 
stated  to  exist  in  this  method,  this  may  have  been  the  case  in  pre-antiseptic 
days,  when  the  muscles  were  not  sutured  for  fear  of  retaining  septic  discharges; 
but  careful  asepsis,  the  use  of  buried  sutures,  and  the  possibility  of  doing 
without  drainage  tubes  should  render  such  a  sequela  impossible. 

Collateral  Circulation. — Anterior  set:  Superior  epigastric  of  internal  mam- 
mary, lumbar,  and  lower  intercostals  with  superficial  and  deep  epigastric  in 
sheath  of  rectus. 

Posterior  set :  (Gluteal  and  sciatic  with  internal  and  external  circumflex  and 
first  perforating  of  profunda  at  back  of  great  trochanter  (crucial  anastomosis). 

External  set:  Iliolumbar  and  gluteal  with  deep  and  superficial  circumflex 
iliac  and  ascending  branch  of  external  circumflex. 

Internal  set :  Obturator  uHth  internal  circumflex  ;  and  terminal  divisions  of 
interna!  pudic  with  superficial  and  deep  external  pudic. 

The  Common  Femoral  Artery  is  but  rarely  ligatured,  except  as  a  preliminary 
measure  in  amputation  at  the  hip-joint,  since  the  number  of  branches  arising 
from  it  is  likely  to  interfere  with  its  sound  occlusion,  and  the  collateral  circula- 
tion is  better  after  ligature  of  the  external  iliac.  It  may  be  reached  by  a  vertical 
incision  over  the  line  of  the  vessel,  extending  both  a  little  above  and  below 
Poupart's  ligament  The  superficial  lymphatics  and  veins  must  be  carefully 
avoided,  the  fascia  lata  divided,  the  sheath  exposed  and  opened,  and  the  liga- 
ture passed  from  the  inner  side. 

Collateral  Circulation  — Internal  set:  Obturator  with  internal  circumflex,  and 
internal  pudic  with  external  pudic. 

External  set :  Circumflex  iliac  with  ascending  branch  of  external  circumflex. 

Posterior  set :  (iluteal  and  sciatic  with  internal  and  external  circumflex,  and 
first  perforating  ;  comes  nervi  ischiadici  with  perforating  of  the  profunda  and 
muscular  of  popliteal. 

The  Superficial  Femoral  Artery  is  indicated  by  a  line  drawn  from  midway 
between  the  anterior  superior  spine  and  tlie  symphysis  pubis  to  the  tuberosity 
of  the  internal  condyle,  the  limb  being  flexed,  abchicted.  and  a  little  everted. 
It  may  be  securetl  at  '  the  site  of  election,"  i.e.,  at  the  apex  of  Scarjni's  triangle, 
or  in  Hunters  canal. 

Liffature  at  the  Apex  of  Scarpa's  Trianf^le  -  A  4-inth  incision  is  made  in  the 
line  of  the  artery,  the  centre  being  about  4  inches  (or  a  hand's  breadth)  below 
Pouparts  ligament  (Fig.  75.  H).  The  integument  and  fasci.r  are  dividtid,  the 
inner  border  of  the  sartori us  exposed,  and  the  sheath  found  immediately  behind 
it,  the  muscle  being  drawn  slightly  outwards ;  tiie  middle  cutaneous  nerve  is 
perhaps  brought  into  view.  \  muscular  branch  to  the  sartorius  may  be  met 
with  at  this  spot,  and  should  be  separately  ligatured.  The  vein  is  placed 
Ixihind  the  artery,  sr)  that  the  needle  may  be  passed  either  way,  special  care 
l)eing  taken  to  keep  it  close  to  the  vessel 

Collateral  Circulation.  —  Kxternal  circumflex  with  lower  muscular  of  femoral, 
anastomotica  magna,  and  superior  articular  of  popliteal. 

Profunda  femoris  by  its  perforating  and  terminal  branches  ..7///  themu.scular 
and  articular  branches  of  femoral  and  popliteal 

Ligature  in  Hunter's  Canal. — An  incision  4  inches  in  length  is  made  along  the 
line  of  the  artery  in  the  middle  of  the  thigh  (Fig.  75,  K).  The  sartorius 
is  exposed  by  division  of  the  fascia  lata,  its  fibres  running  downwards  and 
inwards  ;  its  outer  border  should  be  defined,  and  the  muscle  retracted  inwards. 
The  aponeurotic  covering  of  Hunter's  canal  is  now  in  view,  stretching  between 
the  aclductor  longus  and  vastus  internus  ;  it  is  incised,  and  the  sheath  of  the 
vessel  found  below  it.  with  the  nerve  to  the  vastus  internus  lying  to  its  outer 
side,  the  long  saphenous  nerve  crossing  it  from  without  inwards,  and  the  vein 
passing  behind  it.  to  become  external  lower  down.    The  needle  maybe  passed 
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in  either  direction,  and  the  ligature  should  not  be  placed  too  low  on  account 
of  the  contiguity  of  the  anastomotica  magna.  A  common  mistake  made  by 
students  in  tying  this  artery  on  the  dead  subject  is  to  burrow  down  along  the 
vastus  internus  on  the  outer  side  of  the  vessels  ;  this  is  to  be  avoided  by  always 
keeping  close  to  the  under  surface  of  the  sartorius  until  the  glistening  trans- 
verse fibres  of  Hunter's  aponeurosis  are  clearly  visible. 
Collateral  Circulation  is  maintained  through  the  profunda  and  its  branches. 

The  Popliteal  Artery  may  be  tied  either  just  after  it  has  passed  through  the 
adductor  opening,  or  i^  the  depths  of  the  popliteal  space,  but  preferably  in  the 
former  situation.     Neither  operation  is  often  required. 

To  tie  the  upper  part,  the  limb  is  fully  abducted  and  everted  so  as  to  enable 
the  adductor  tubercle  and  tendon  of  the  adductor  magnus  to  be  clearly  defined. 


Pig.  76 — Incisions  for  Ligature  of  the  Upper  Part  of  Ihe  Popliteal 
(A),  AND  OF  the  Posterior  Tibial  Arteries  (B,  C,  and  D). 

E,  Site  for  Introduction  of  Knife  in  Tenotomy  of  Tibialis  Posticus  ; 

F,  Ditto  for  Tendo  Achillis. 

An  incision,  4  inches  in  length,  is  then  made  from  the  tubercle  upwards 
(Fig.  76.  A),  and  the  tendon  exposed.  The  internal  saphenous  vein  and  nerve 
maybe  seen,  but  are  drawn  backwards  by  means'oTa  bFdad  i-etractor.  together 
with  the  sartorius,  gracilis,  and  semi-membranosus.  If  possible,  the  branch  of 
the  anastomotica  magna  which  courses  along  the  tendon  should  be  spared. 
The  fkscial  space  behind  is  now  opened  up,  and  the  artery  found  surrounded 
by  a  good  deal  of  loose  connective  tissue.  The  vein  is  usually  seen  on  the 
outer  side,  and  is  here  very  thick  and  dense,  so  that  in  the  dead  subject  it  can 
be  readily  mistaken  for  the  artery. 

The  lower  part  is  tied  through  an  incision  in  the  middle  line  of  the  popliteal 
space,  dividing  the  deep  fascia,  and  drawing  out  of  the  way  the  heads  of  the 


CHAPTER  XI. 
SUBGEET  OF  THE  VEINS. 

Thrombosis. 

By  Thrombosis  is  meant  intravascular  coagulation  in  any  part  of 
the  circulatory  system.  Normally  the  blood  remains  in  a  fluid 
condition,  owing  to  some  interaction  between  it  and  the  vessel 
walls.  Any  factor  producing  a  disturbance  of  this  normal 
equilibrium  may  determine  thrombosis,  and  any  part  of  the 
vascular  tract  may  be  affected  by  it,  whether  the  heart,  arteries, 
veins,  or  capillaries.  We  have  already  discussed  some  of  the 
conditions  associated  with  capillary  or  arterial  thrombosis ;  that 
which  follows,  whilst  referring  primarily  to  venous  thrombosis,  is 
also  in  a  measure  true  of  the  other  forms. 

Causes. — (i)  Changes  in  the  vessel  wallSy  as  a  result  of  which  the 
integrity  of  the  endothelium  is  disturbed — e.g.,  injury  (either 
division,  rupture,  puncture,  compression,  or  contusion),  inflamma- 
tion or  degeneration  (as  in  varicose  veins). 

(2)  Changes  in  the  constitution  of  the  blood,  whereby  its  coagula- 
bility is  increased.  Excess  of  excretives,  as  after  pregnancy 
during  involution  of  the  uterine  walls,  may  have  this  effect,  or  the 
presence  of  toxins  arising  from  bacterial  activity ;  hence  septic 
diseases  are  commonly  associated  with  thrombosis.  Great  loss 
of  blood  up  to  a  half  of  the  whole  amount  in  the  body  also 
increases  its  coagulability,  but  excess  of  leucocytes,  as  in  leukaimia, 
has  the  opposite  effect.  A.  E.  Wright  has  shown  that  the  per- 
centage of  calcium  chloride  in  the  blood  is  an  important  factor. 
If  o*6  per  cent,  of  this  salt  is  present,  coagulation  is  hastened, 
and  he  has  proposed  to  reduce  the  loss  of  blood  during  opera- 
tions to  a  minimum  by  injecting  into  the  rectum  half  an  hour 
previously  a  pint  of  warm  water  containing  in  solution  2  oz.  of 
this  salt.  In  one  or  two  cases  in  which  we  have  seen  it  used, 
it  appears  to  have  been  efficacious,  but  its  general  utility  is 
doubtful,  since  it  might  lead  to  coagulation  in  unwished-for 
localities. 
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(3)  Diminished  rate  of  the  blood  stream  predisposes  to  thrombosis 
if  some  other  condition  is  present  to  determine  it.  Lister  showed 
years  ago  that  blood  can  remain  fluid  for  a  long  time  if  confined 
in  a  tube  formed  of  a  suitable  length  of  the  vein  wall ;  but  when 
either  of  the  preceding  factors  is  present,  a  retardation  of  the 
blood  stream  materially  assists  in  causing  coagulation.  Thus, 
when  a  vein  is  pressed  upon  by  a  tumour,  the  obstruction  to 
the  blood  flow  produces  a  clot  at  the  spot  where  the  nutrition 
of  the  wall  is  interfered  with.  After  fevers,  such  as  typhoid  or 
rheumatic,  where  the  character  of  the  blood  is  somewhat  altered 
and  the  action  of  the  heart  weakened  by  changes  in  the  muscular 
fibres,  the  defective  vis-a-tergo  causes  a  retardation  of  the  flow 
in  the  veins,  as  a  result  of  which  the  intravenous  pressure  is 
diminished,  and  the  valves  are  only  partially  pushed  back,  spaces 
being  left  behind  them  in  which  the  blood  stagnates.  Coagulation 
is  probably  determined  by  some  slight  injury  or  pressure  which  is 
not  noticed  by  the  patient,  or  by  some  lessened  vitality  of  the  wall 
of  the  vein,  or  by  disintegration  of  the  leucocytes  and  setting  free 
of  fibrin  ferment  owing  to  the  defective  circulation.  The  clots 
thus  formed  behind  the  valves  gradually  increase  in  size  until 
the  whole  lumen  of  the  vessel  is  obstructed.  The  white  leg  of  the 
puerperal  woman  is  sometimes  induced  in  the  same  way,  although 
it  is  probable  that  in  most  cases  the  coagulum  extends  to  the 
femoral  vein  from  the  uterine  plexuses.  A  similar  condition 
occurs  during  or  after  appendicitis,  and  is  then  probably  due 
to  the  direct  action  of  inflammatory  phenomena  around  the  iliac 
vein. 

The  Character  of  the  clot  varies  according  to  whether  it  is 
deposited  slowly  or  is  due  to  a  rapid  coagulation  of  the  blood. 
In  the  former  case  the  so-called  White  Thrombus  is  met  with, 
which  is  formed  upon,  and  adheres  to,  the  vessel  wall,  and 
gradually  increases  by  fresh  deposits  of  fibrin  until  it  entirely 
blocks  the  channel.  If  a  certain  number  of  red  corpuscles  are 
entangled  in  the  meshes  of  the  clot,  it  is  termed  a  Mixed 
Thrombus;  the  more  rapid  its  formation,  the  greater  the  number 
of  red  corpuscles  present.  Should  the  blood  coagulate  en  masse  in 
a  vein,  as  after  its  total  division  or  ligature,  an  ordinary  Bed 
Thrombus  is  produced,  which  at  first  is  not  adherent  to  the  wall, 
but  becomes  so  later  on,  especially  at  its  base.  A  similar  type  of 
clot  is  usually  found  post-mortem  capping  any  white  clot  which  has 
formed  previously. 

The  Effects  of  thrombosis  may  be  considered  under  the  follow- 
ing headings :  local,  distal,  and  proximal. 

Locally,  the  following  conditions  may  obtain :  (a)  The  clot 
may  be  organized  into  connective  tissue,  a  fibrous  cord  replacing 
the  vessel  in  the  same  way  as  was  described  for  arterial  throm- 
bosis in  a  previous  chapter  (p.  227).  (b)  The  lumen  of  the 
vein  may  be   re-established   by  cleavage   and   shrinking   of  the 
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thrombus  to  one  side  of  the  vein  wall,  or  by  canalization  of  the 
clot  or  of  the  fibrous  cicatrix  replacing  it,  owing  to  the  dilatation 
of  the  vessels  contained  within,  (c)  The  clot  may  soften,  dis- 
integrate, and  be  washed  away  in 
minute  particles  into  the  circulation.  If 
this  is  unattended  with  sepsis,  no  harm 
need  follow;  but  if  septic  in  origin, 
local  abscesses,  or  even  diffuse  suppura- 
tion, may  occur  along  the  vein,  together 
with  general  pysemia.  (rf)  The  clot  may 
shrink  or  become  loosened  in  an  ampulla 
of  a  varicose  veb,  forming  a  fibrinous 
mass  which  is  subsequently  infiltrated 
with  calcareous  particles,  constituting  a 
vein  stone  or  Phlcbolith. 

DiBtally,  congestion  of  the  terminal 
veins  is  caused  by  the  obstruction  to 
the  circulation,  and  if  a  main  trunk  is 
affected,  oedema  of  the  limb  follows, 
and  possibly  ulceration  or  gangrene.  In 
favourable  cases  the  collateral  circula- 
tion is  soon  established  by  the  opening 
up  and  dilatation  of  other  venous 
FMB'i>L~J"'(KK'KN  A*Nu  chanucls,  which  after  a  time  liecome 
Whitk  )  varicose,  and    if  situated  superficially, 

.    Tu    _i  ,      I)  are  often  very  obvious.     Thus,  if  the 

A,   rhromlras  m  iif" ,   II.  em-  ,       ^     ,  ,   -,. 

MuB  detatlieii   from  tiie  common  femoral  or  external  iliac  vein 
same.  is  occlutled  above    Poupart's  ligament, 

the  internal  saphenous  and  superficial 
epigastric  veins  become  distended  and  varicose,  and  the  latter  may 
be  seen  coursing  up  the  abdominal  wall  towards  the  uinbihcus,  and 
uniting  with  the  same  branch  on  the  opposite  side  to  find  its  way 
to  the  saphena  vein  of  that  limb.  If  the  inferior  vena  cava  is 
obstructed,  the  mammary  and  epigastric  veins  become  dilated  and 
tortuous,  standing  out  prominently  on  the  anterior  abdominal  wall. 
Froximallr,  the  process  may  gradually  e.xtend  upwards,  and 
finally  involve  larger  and  more  important  trunks  than  that  in 
which  it  originated.  Moreover,  a  portion  of  a  thrombus  may  be 
detached  as  an  Embolus  {Fig.  79,  B).  If  the  clot  is  undergoing 
molecular  disintegration  and  only  minute  portions  are  set  free, 
they  are  filtered  off  by  the  lungs  or  kidneys,  and  n'j  symptoms 
need  be  caused.  If,  however,  a  large  portion  is  detached,  urgent 
dyspncea  and  even  death  occur  from  obstruction  to  the  pulmonary 
vessels  and  subsequent  arrest  of  the  circulation.  If  the  clot 
becomes  septic  and  fragments  conveying  organisms  are  carried 
into  the  circulation,  pysemia  is  the  result,  preceded,  however,  in 
the  portal  area  by  pylephlebitis — »'.<.,  suppurative  phlebitis  of  the 
portal  trunks  in  the  liver. 
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The  Glinical  Signa  and  Treatment  of  venous  thrombosis  are  the 
same  as  for  phlebitis  (q.v.). 

Embolism. 

An  Embolus  is  the  term  applied  to  any  foreign  Ixxly  which  travels  for  a 
greater  or  less  distance  in  the  bloodvessels  until  it  becomes  lodged  within 
them  and  causes  obstruction.  There  are  four  main  varieties  of  embolus : 
(a)  Simple  Emboli,  e.g.,  blood-clot,  granulations  or  fibrinous  vegetations  from 
the  cardiac  valves  aiter  acute  endocarditis,  atheromatous  plates,  air-bubbles, 
fat  globules,  etc.  (b)  Infective  Emboli  consist  of  either  zooglcea  masses  of 
bacteria  or  disintegrated  portions  of  blood-clot  carrying  micro-organisms  and 
originating  a  pyaemic  abscess  wherever  they  lodge,  (c)  Malignant  Emboli 
are  formed  by  portions  of  some  malignant  growth,  from  which  the  various 
secondary  deposits  originate ;  such  are  met  with  more  frequently  in  the 
sarcomata  than  in  the  carcinomata.  {d)  Parasitic  Emboli  also  occur,  such 
as  the  ova  and  scolices  of  the  Tania  echinococcus,  and  the  Filaria  sanguinis 
hominis. 

Emboli  may  be  detached  from  the  heart,  veins,  or  arteries,  although  neces- 
sarily they  are  never  arrested  in  a  systemic  vein,  but  only  in  the  arteries  or 
portal  vein.  They  are  of  all  sizes,  and  the  character  of  the  resulting  symp- 
toms depends  much  on  this.  A  large  embolus  started  in  a  peripheral  vein 
lodges  in  one  of  the  branches  of  the  pulmonary  artery,  and  may  cause  instant 
death  ;  a  smaller  one  is  arrested  in  one  of  the  smaller  arteries  of  the  lung  and 
may  do  but  little  harm,  whilst  minute  ones  may  possibly  pass  through  the 
pulmonary  capillaries  to  the  left  side  of  the  heart,  and  subsequently  become 
impacted  in  the  systemic  vessels. 

EflSects  of  an  Embolus. — The  Local  effects  of  the  lodgment  of  a  simple 
embolus  consist,  firstly,  in  the  deposit  of  fibrin  upon  it,  rendering  the  obstruc- 
tion complete ;  organization  of  the  thrombus  usually  follows,  although  occa- 
sionally it  may  disintegrate  and  disappear.  Under  these  circumstances  a 
weak  spot  may  be  left  in  the  arterial  wall,  from  which  an  aneurism  is  subse- 
quently developed.  The  local  effects  of  infective,  malignant,  and  parasitic 
emboli  are  dealt  with  elsewhere. 

The  Distal  effects  of  embolic  obstruction  depend  entirely  on  the  relation  of 
the  vessel  blocked  to  the  surrounding  circulation. 

(i)  Should  the  embolus  be  lodged  in  an  artery  which  gives  off  anastomotic 
branches  below  the  point  of  obstruction,  or  if  the  capillary  anastomosis  is 
abundant,  a  transient  anamia  is  all  that  occurs  in  most  cases.  If  the  artery 
is  small,  or  goes  to  unimportant  structures,  no  symptoms  need  arise  from  this ; 
but  if  the  vessel  is  large,  or  supplies  delicate  and  important  tissues,  serious 
results  may  follow  even  a  temporary  arrest  of  the  circulation  ;  thus,  embolus 
of  the  central  artery  of  the  retina  always  causes  permanent  blindness,  although 
the  retina  still  lives. 

(2)  Should  the  embolus  block  what  Cohnheim  called  a  '  terminal  artery ' 
(i.^.,  one  with  no  anastomosis  between  the  embolus  and  the  terminal  capil- 
laries), or  a  vessel  with  insufficient  collateral  circulation,  the  obstruction  will 
lead  to  death  of,  at  any  rate,  a  portion  of  the  anzpmic  region- -e.g.,  gangrene 
in  a  limb,  or  white  or  yellow  softening  in  the  brain.  In  an  organ  such  as  the 
kidney  or  spleen,  the  result  of  embolic  obstruction  to  one  of  the  terminal 
arteries  is  the  development  of  what  is  known  as  an  infarct  i.e.,  a  wedge- 
shaped  area  of  tissue  with  the  blocked  artery  at  its  apex  becomes  devitalized, 
and  in  consequence  looks  white  and  feels  firmer  than  the  surrounding  parts. 
The  tissues  cannot  be  properly  stained  for  microscopic  purposes.  Sometimes 
the  anaemic  area  becomes  engorged  with  blood  to  such  an  extent  as  to  lead  to 
extravasation,  and  a  firm,  solid  patch  of  a  dark  red  colour  results,  known  as  a 
bSBmorrhagio  infarct.  Whatever  its  appearance,  the  infarct  is  subsequently 
invaded  by  granulation  tissue  developed  from  the  surrounding  healthy  parts, 
and  this  nnally  results  in  the  formation  of  a  depressed  cicatrix  containing, 
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perhaps,  a  few  hsematoidin  crystals.  The  conditions  necessary  for  the  pro- 
duction of  an  infarct  are  met  with  in  the  lungs,  spleen,  kidney,  and  brain  ; 
in  the  liver  the  anastomosis  is  generally  too  free  to  allow  of  its  formation, 
although  it  has  been  known  to  occur. 

EfTects  of  the  Lodgment  of  Emboli  in  Various  Organs. — In  the  Brain,  the 
middle  cerebral  artery  is  most  commonly  blocked,  resulting  in  immediate 
hemiplegia,  which  may  be  almost  entirely  recovered  from,  but  commonly 
leaves  some  impairment  of  function.  In  children  the  symptoms  are  less 
marked,  but  aneurism  of  the  affeoted  vessel  occasionally  follows.  In  the 
Central  Artery  of  the  Betina,  sudden,  total  and  irremediable  blindness  is  pro- 
duced ;  the  branches  of  the  vessel  are  seen  to  be  almost  empty,  the  retina 
becomes  cedematous,  tlie  macula  alone  retaining  its  normal  colour,  appear- 
ing as  a  cherry-red  spot,  contrasting  markedly  with  the  pallid  oedematous 
tissues  around.  In  the  Lung,  fatal  results  supervene  from  obstruction  to  a 
large  vessel ;  whilst,  if  a  smaller  one  is  blocked,  a  certain  amount  of  pain  and 
dyspnoea  is  produced,  followed  by  the  formation  of  an  infarct,  as  indicated  by 
dulness,  bronchial  breathing,  and  bronchophony.  In  the  Liver,  an  embolus  of 
the  hepatic  artery  causes  sudden  hypochondriac  pain,  and  perhaps  a  passing 
glycosuria.  The  portal  vein  and  its  branches  are  not  unfrequently  obstructed 
by  emboli,  which,  being  usually  of  a  septic  nature,  give  rise  to  pyacmic 
symptoms  (pylephlebitis).  In  the  Spleen,  a  sudden  pain  in  the  left  hypo- 
chondrium  is  experienced,  the  organ  becomes  enlarged,  and  a  considerable 
rise  of  temperature  may  follow  In  the  Kidney,  sudden  pain  in  the  loin 
and  a  temporary  hacmaturia  constitute  the  main  symptoms.  In  the  Intestine, 
localized  ulceration  or  e.xtensive  gangrene  is  likely  to  follow,  according  to  the 
size  of  the  vessel  obstructed.  In  the  Limbs,  the  emboli  usually  lodge  at  the 
bifurcations  of  main  vessels,  often  saddling  across  the  fork,  and  blocking  both 
branches.  Sudden  pain  is  felt  at  the  spot,  shooting  downwards,  and  either 
recovery  or  gangrene  ensues  (p.  73). 

Phlebitis. 

Phlebitis,  or  inflammation  of  the  vein  wall,  arises  from  a 
variety  of  causes,  and  is  not  uncommon  in  surgical  practice.  The 
following  forms  may  be  described  : 

1.  Simple  Phlebitis,  in  which  a  more  or  less  localized  inflam- 
mation of  the  wall  of  a  vein  is  attended  by  thrombosis  ;  it  extends 
for  a  variable  distance  up  and  down  the  vessel,  but  usually  not 
further  than  the  next  patent  branches,  (a)  It  may  arise  from 
injury,  either  subcutaneous  or  open,  or  from  the  continued  pressure 
and  irritation  of  a  tumour  or  aneurism ;  (/;)  it  may  be  idiopathic 
in  nature,  attacking  the  larger  veins  of  the  lower  extremity,  or 
vessels  which  have  been  long  subject  to  varix,  especially  in  gouty 
individuals,  (c)  It  may  follow  primary  thrombosis,  the  blood 
usually  clotting  first  in  one  of  the  pouches  or  ampulla^  of  a  vari- 
cose vein  ;  or  (d)  it  may  be  induced  by  inflammation  of  the  tissues 
around  the  vein  (periphlehiiis),  u.*^ually  of  septic  origin. 

2.  Infective  Phlebitis  is  a  much  more  serious  condition,  inas- 
much as  the  thrombus  resulting  therefrom  is  always  invaded  by 
micro-organisms,  and  the  disease  is  often  of  a  spreading  type.  It 
was  this  form  of  phlebitis  which  in  the  old  days  so  commonly 
followed  operations,  and  made  surgeons  fear  any  interference 
with  veins ;  it  has  now  been  almost  banished  as  a  sequela  of 
surgical  operations  by  antisepsis,  and  there  is  no  more  fear  of 
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dealing  with  veins  than  with  any  other  tissue  of  the  body.  It 
may,  however,  arise  (a)  in  traumatic  cases  where  asepsis  has  not 
been  attended  to  or  has  failed,  the  organisms  invading  the  clot 
which  lies  in  the  open  mouth  of  the  vein ;  or  {h)  as  a  result  of 
septic  periphlebitis  in  wounds,  or  in  septic  inflammation  of  bones, 
such  as  when  a  septic  mastoiditis  leads  to  disease  of  the  mastoid 
emissary  vein  and  of  the  lateral  sinus.  The  usual  results  are 
localized  or  spreading  suppuration  in  the  course  of  and  around 
the  vein,  and  general  pyaimia.  (r)  It  may  possibly  be  induced 
by  auto-infection  of  the  clot  present  in  simple  phlebitis. 

The  Morbid  Anatomy  of  phlebitis  shows  nothing  unusual ;  the 
walls  of  the  vein  are  congested  and  thickened,  and  the  endo- 
thelial lining  is  hypertrophied ;  the  thrombus  contained  in  the 
vessel  varies  in  its  characters.  If  infected,  it  becomes  soft  and 
pultaceous,  resembling  dirty-looking  pus ;  a  localized  abscess  may 
form,  or  the  suppuration  may  extend  for  some  distance  along  and 
around  the  vein.  In  the  more  favourable  cases  the  spread  of  the 
infection  is  limited  by  the  terminal  portions  of  the  clot  remaining 
firm  and  unaffected. 

The  Symptoms  of  inflammation  of  a  superficial  vein  are  suffi- 
ciently obvious.  The  vessel  becomes  swollen,  hard  and  painful, 
with  localized  enlargements  or  knobs  corresponding  to  the  valves, 
or  to  the  pouches  in  varicose  veins.  The  skin  over  them  is 
dusky  and  congested,  and  there  may  be  some  cedema  of  the 
region  from  which  the  blood  flowing  in  the  vein  is  gathered ; 
this,  however,  rarely  amounts  to  much,  since  the  collateral  cir- 
culation is  always  abundant.  If  suppuration  occurs,  the  signs  of 
a  localized  abscess  are  noted ;  on  opening  this,  care  must  be 
devoted  to  maintaining  the  part  aseptic  in  order  to  prevent,  as 
far  as  possible,  the  extension  of  the  inflammation. 

When  the  deeper  veins  are  involved,  it  may  be  impossible  to 
detect  them  on  palpation,  although  a  blocked  common  femoral  is 
easily  felt ;  but  acute  deeply- seated  pain  over  the  vein  and  well- 
marked  fever  are  characteristic  evidences  of  what  has  occurred. 
CEdema  of  a  more  or  less  solid  character  develops,  although 
if  the  limb  is  maintained  in  the  horizontal  position  throughout  the 
attack  this  need  not  occur.  Obliteration  of  the  vessel,  and  any  of 
the  local,  distal,  or  general  processes  detailed  under  thrombosis 
(p.  299)  may  result. 

The  onset  of  Septic  Spreading  Phlebitis  is  marked  by  fever  and 
perhaps  rigors,  whilst  the  local  signs  are  due  to  the  rapid  extension 
of  a  suppurative  inflammation  along  the  vein  and  its  branches,  so 
that  a  large  tract  of  tissue  is  very  quickly  invaded,  and  diffuse 
suppuration  follows.  The  development  of  pyaemia  would  be  indi- 
cated by  a  repetition  of  the  rigors. 

Treatment  of  Simple  Phlebitis. — The  limb  must  be  kept  abso- 
lutely at  rest  to  limit  the  inflammation  and  to  prevent  the 
detachment  of  emboli,  and  also  elevated  to  assist  venous  •return. 
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Locally,  belladonna  fomentations  may  be  applied,  or  the  parts 
may  be  painted  with  glycerine  and  extract  of  belladonna, 
swathed  in  a  thick  layer  of  cotton-wool,  and  lightly  bandaged. 
The  patient  should  be  kept  on  an  unstimulating,  though 
nutritious,  diet,  and  the  general  health  attended  to.  When 
every  sign  of  inflammation  has  subsided,  and  sufficient  time 
has  been  allowed  for  the  absorption  or  organization  of  the  clot 
(six  to  eight  weeks),  massage  may  be  commenced,  to  assist  in 
the  removal  of  cedema  and  local  thickening,  and  an  elastic 
bandage  is  usually  serviceable  in  restoring  the  circulation. 
Operation  is  sometimes  undertaken  in  cases  of  phlebitis  associated 
with  varix  (p.  307),  but  not  when  the  deeper  veins  are  involved. 
If  abscesses  form,  however,  they  must  be  opened  antiseptically. 

Spreading  Infective  Phlebitis  is  treated  by  following  up  the  sup- 
purative process  wdth  the  knife,  laying  open  the  tissues  around  the 
involved  veins.  The  wounds  thus  made  should  be  treated  with 
peroxide  of  hydrogen  and  lightly  stuffed  ;  at  the  same  time,  the 
limb  is  raised  and  kept  absolutely  quiet.  Should  pyaemic  phe- 
nomena develop,  it  may  be  possible  to  place  a  ligature  between 
the  disintegrating  clot  and  the  heart,  and  to  scrape  or  wash  away 
the  septic  mass ;  thus  in  septic  thrombosis  of  the  lateral  sinus, 
following  suppuration  in  the  middle  ear,  the  internal  jugular  vein 
should  be  ligatured,  the  lateral  sinus  opened,  and  the  clot  removed. 
Of  course,  such  treatment  is  only  feasible  in  cases  where  a  single 
trunk  is  affected.  When  the  process  affects  the  veins  of  a  limb, 
and  cannot  be  stopped  by  either  of  these  plans  of  treatment,  the 
question  of  amputation  may  even  have  to  be  raised. 

Varicose  Veins,  or  Varix. 

A  vein  is  said  to  be  varicose,  or  in  a  condition  of  varix, 
when  it  has  become  permanently  lengthened,  dilated,  and  more 
or  less  tortuous.  The  superficial  veins  of  the  leg.  especially  the 
internal  and  external  saphena,  are  those  most  commonly  affected  ; 
the  spermatic  veins  are  often  in  a  similar  condition,  constituting 
what  is  known  as  a  varicocele,  whilst  piles  are  primarily  due  to 
varicosity  of  the  ha^morrhoidal  plexus.  We  shall  here  only  deal 
with  the  first  of  these  three  manifestations. 

Causes. — Varix  is  induced  by  any  condition  which  leads  to  a 
frequently  repeated  or  more  or  less  permanent  distension  of  a  vein, 
such  as  prolonged  standing,  as  in  those  serving  behind  counters ; 
the  pressure  of  tight  garters,  especially  if  worn  below  the  knee ; 
prolonged  or  forcible  exertion  of  the  limb,  as  possibly  in  cyclists, 
whereby  the  blood  is  driven  from  the  deeper  into  the  more  super- 
ficial veins  ;  the  pressure  of  a  pregnant  or  displaced  uterus,  or  of 
a  pelvic  tumour.  Obstruction  to  and  occlusion  of  tlie  deeper 
veins  is  another  well -recognised  cause  of  varix,  and  we  have 
already  drawn  attention  to  the  effect  produced  by  blocking  of  the 
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femoral  vein  and  inferior  vena  cava.  A  less  known 
instance  is  the  varix  of  the  internal  saphena  or  some  of  its 
branches  below  the  knee,  which  follows  thrombosis  of  the  vense 
comites  of  the  posterior  tibial,  due  to  strains  of  the  leg  and  similar 
injuries.  If  the  thrombus  is  absorbed,  the  dilatation  disappears  ; 
but  if  the  block  is  permanent,  the  varix  persists  and  usually 
extends  to  just  below  the  knee.  Any  abnormal  communication 
between  an  artery  and  a  vein  also  causes  varicosity,  from  the 
inability  of  the  latter  to  withstand  arterial  blood  pressure  {vide 
Aneurismal  Varix,  p,  249}.  Inherited  weakness,  or  the  relaxation 
of  system  due  to  sedentary  habits,  must  be  looked  on  as  pre- 
disposing causes.  The  tendency  to  varix  increases  with  age  till 
the  middle  period  of  life  is  reached.  When  a  vein  is  varicose 
and  its  walls  are  thin  and  expanded,  the  valves  become  incompe- 
tent, and  the  superincumbent  weight  of  the 
blood  tends  to  still  further  increase  the 
mischief. 

Morbid  Anatomy. — To  the  naked  eye  a 
varicose  vein  in  an  early  stage  appears 
thickened,  distended,  and  tortuous ;  the  walls 
are  so  thick  that  the  vein  when  cut  across  does 
not  collapse,  but  presents  a  gaping  mouth,  like 
an  artery  ;  the  valves  atrophy,  and  are 
functionally  useless.  After  a  time  the  walls 
l>ecome  further  stretched  and  irregularly  ex- 
panded, forming  pouch-like  dilatations,  which 
are  very  obvious  under  the  attenuated  skin,  to 
which  they  are  often  adherent.  Micro- 
scopically, the  change  consists  in  a  transforma- 
tion of  the  normal  structures  of  the  vein  wall 
into  fibro- cicatricial  tissue.  The  tunica 
media  is  mainly  affected,  most  of  the  muscular 
fibres  disappearing,  whilst  the  tunica  intima  is 
but  little  changed,  and  the  adventitia  thickened. 
In  the  pouches  the  middle  coat  is  atrophied, 
and,  indeed,  is  often  completely  absent. 

Clinical   History. — The   enlarged    veins  are 
seen  ramifying  under  the  skin  with  a  more  or 
less  tortuous  and  serpentine  course  (Fig.  80), 
and  they  often  feel  thickened.     One  or  more  Fm,   bo— Vakix  of 
veins  may  be  afTected,  and  the  tortuosity  may  Inti-rnal    Saphkna, 
be  at  parts  so  marked  as  to  constitute  large  (1'kom    a    1'hoto- 
clusters  of  dilated  vessels,  which  look  bluish  '^''*''"  ) 
under  the  attenuated  skin. 

The  EffKts  of  this  condition  are  very  varied.  The  circulation 
in  the  lower  parts  of  the  leg  may  be  impaired,  especially  thaf  of 
the  skin.  The  limb  feels  heavy  and  painful ;  forcible  exertion 
may  cause  a  sensation  of  tension,  and  after  standing  or  exercise 
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there  is  usually  a  little  oedema  of  the  ankle.  The  capillaries  in 
the  papillae  often  become  dilated,  appearing  as  minute  reddish 
puncta,  which  subsequently  run  together  and  form  brownish 
patches  of  pigmentation.  Eczema  is  induced  by  the  irritation  of 
rough  and  coarse  trousers  or  dirt,  often  terminating  in  actual 
ulceration.  Any  lesion,  such  as  a  scratch  or  abrasion,  instead  of 
healing  readily  under  a  scab,  tends  to  spread  and  form  an  ulcer. 
Injury  to  the  vein  may  lead  to  thrombosis  and  spontaneous  cure, 
but  coagulation  sometimes  occurs  idiopathically  in  the  pouches, 
and  the  clot  may  subsequently  shrink  and  form  a  small  fibrinous 
or  calcareous  mass,  known  as  a  *  phlebolith.'  Gouty  persons 
with  varicose  veins  are  especially  prone  to  attacks  of  phlebitis. 
If  these  are  limited  in  extent,  no  serious  harm  results ;  but 
sometimes  the  thrombosis  spreads  into  deeper  or  larger  veins, 
whilst  fragments  of  clot  may  be  detached  as  emboli.  Occasionally 
the  dilated  pouch  of  a  varicose  vein  gives  way,  and  an  alarming 
gush  of  blood  results  ;  the  same  may  follow  the  extension  of 
ulceration  through  the  vein  wall.  The  blood  under  these  circum- 
stances is  derived,  not  only  from  the  lower,  but  also  from  the 
upper  end,  inasmuch  as  the  valves  have  become  incompetent  ;  a 
column  of  blood  extending  from  the  right  auricle  is  thus  tapped 
near  its  lower  end,  and,  unless  prompt  precautions  are  taken,  the 
patient's  life  may  be  lost. 

The  Treatment  of  varicose  veins  may  be  described  as  palliative 
and  radical. 

Palliative  Treatment  consists  in  removing  any  source  of  obstruc- 
tion in  the  shape  of  tight  garters,  in  limiting  the  amount  of  stand- 
ing, in  moderate  massage,  together  with  the  application  of  either 
an  elastic  stocking  or  an  indiarubber  bandage.  The  bowels 
should  be  kept  well  open,  and  the  general  health  attended  to. 
Eczema  may  be  treated  by  the  application  of  soothing  and  drying 
ointments,  e.g.,  ung.  zinci  benzoatis  ;  or  if  the  skin  is  chronically 
infiltrated  and  thickened,  by  the  use  of  weak  tarry  applications, 
e.g,y  ol.  Rusci  (i  part  to  4  of  vaseline),  or  of  ichthyol  (5  or  10  per 
cent,  in  vaseline).  Varicose  ulcers  are  treated  on  ordinary  prin- 
ciples, or  by  Unna's  method  (p.  62) ;  but  repair  is  often  delayed 
till  the  veins  have  been  dealt  with  by  operation. 

Radical  Treatment  consists  in  the  excision  of  the  distended  veins. 
Before  operating  it  is  important  to  make  certain  that  the  con- 
dition is  not  due  to  thrombosis  of  the  deep  trunks,  as  interference 
would  then  do  more  harm  than  good,  and  the  varix  would  be 
certain  to  recur  in  neighbouring  collateral  veins.  Operation  is 
specially  indicated  when  thin,  dilated  pouches  exist  ;  when  elastic 
stockings  cannot  be  comfortably  worn,  as  in  the  tropics  ;  when 
ulcers  exist  which  refuse  to  heal  ;  when  the  condition  is  very 
extensive  and  painful,  and  especially  if  large  bunches  of  dilated 
veins  are  seen  ;  or  when  there  is  a  distinct  impulse  or  thrill  on 
coughing,  indicating  that  the  valves  which  protect  the  veins  of 


SURGERY  OF  THE  VEINS  yfj 


the  leg  axe  defective.  It  may  not  be  practicable  to  remove  all, 
but  if  the  largest  and  most  prominent  are  taken  away,  the  others 
will  probably  shrink  and  disappear.  There  are  two  chief  plans  of 
doing  this :  {a\  Small  portions  are  removed  at  several  different 
situations.  The  skin  is  pinched  up  over  the  vein,  and  incised  by 
transfixion ;  the  vessel  is  usually  bared  by  this  means,  but  may 
need  a  little  cleaning.  An  aneurism  needle  is  passed  beneath  it, 
and  the  vein  isolated  sufficiently  to  allow  of  its  being  grasped  by 
two  pairs  of  forceps,  and  divided  between.  Each  end  is  now 
freed,  and  drawn  out  of  the  wound  as  far  as  possible  ;  it  is  then 
ligatured  and  removed.  Probably  2^  inches  of  vein  may  be  taken 
away  through  a  i-inch  incision.  The  wound  is  sutured  without 
drainage  and  dressed,  {h)  Long  incisions  are  made,  perhaps  6 
inches  or  more,  through  which  larger  clusters  of  veins  may  be 
dealt  with.  The  wound  should  not  lie  over  the  most  dilated  parts 
of  the  vessel,  as  there  the  skin  is  often  thin  and  unhealthy,  but 
should  be  curved  so  as  to  include  as  much  sound  skin  as  possible, 
whilst  crossing  the  vessels  once  or  twice.  All  collateral  branches, 
especially  the  deep  ones,  must  be  secured,  and  this,  in  fact,  con- 
stitutes the  great  advantage  of  the  operation,  viz.,  that  so  many 
anastomosing  channels  are  obliterated.  A  simpler  procedure  has 
been  advocated  by  Trendelenburg,  viz.,  the  removal  of  a  portion 
of  the  internal  saphena  high  up,  so  as  to  break  the  weight  of  the 
superjacent  column  of  blood.  In  cases  where  there  is  an  impulse 
on  coughing,  it  is  a  most  valuable  measure,  but  the  enlarged  veins 
should  also  be  excised. 

Inflamed  Varicose  Veins  are  not  unfrequent,  and  may  result  in 
a  natural  cure  of  the  condition.  The  symptoms  are  those  of  a 
superficial  phlebitis,  and  the  treatment  indicated  for  that  condition 
should  be  followed.  In  cases  where  there  is  much  pain  it  may  be 
justifiable  to  excise  the  thrombosed  vessels,  taking  the  precaution 
to  first  secure  by  ligature  the  vein  above  the  clot,  so  as  to  prevent 
any  risk  of  embolic  detachment.  Operation  of  a  similar  type  is 
also  required  when  thrombosis  is  gradually  spreading  upwards, 
and  threatening  to  affect  the  deep  trunks,  ^.g.,  in  the  neighbour- 
hood of  the  saphenous  opening  ;  or  when  portions  of  clot  are 
being  detached  as  emboli  giving  rise  to  pulmonary  symptoms. 

Hemorrhage  from  a  Ruptured  Vein  needs  prompt  and  decisive 
treatment.  The  bleeding  spot  should  be  commanded  by  digital 
compression,  and  the  patient  laid  on  the  back  with  the  limb 
elevated,  until  either  a  pad  of  antiseptic  dressing  can  be  applied 
to  the  wound,  or  a  handkerchief  or  bandage  secured  over  it. 

NSBVUS. 

A  naevus  is  a  vascular  tumour  developing  in  the  skin  and  in 
subcutaneous  or  submucous  tissues,  and  consists  of  a  congeries  of 
vessels  held  together  by  connective  tissue.  Naevi  are  of  con- 
genital origin,  or  develop  soon  after  birth.     Left  to  themselves, 
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they  may  shrink  and  disappear,  but  more  often  they  increase  in 
size  more  or  less  rapidly,  whilst  sometimes  they  remain  passive 
and  persist  through  life.     Two  chief  varieties  are  described  : 

The  Capillary  Nsbvus  (or  mother's  mark)  occurs  in  the  form  of 
a  slightly  raised  flattened  mass,  bright  red  or  purple  in  colour, 
according  to  the  relative  amount  of  arterial  or  venous  blood 
present,  and  with  occasionally  a  somewhat  irregular  or  nodulated 
surface,  in  which  larger  vessels  may  be  seen  ramifying.  It 
consists  merely  of  a  mass  of  capillaries  lined  with  endothelium 
communicating  with  a  few  arterioles  and  venules,  and  held 
together  by  loose  connective  tissue.  Several  such  growths  may 
be  present  in  the  same  individual,  and  they  are  usually  quite 
small,  not  exceeding  an  inch  or  two  in  diameter,  though  some- 
times they  extend  widely  over  the  face  and  neck,  and  are  then 
very  superficial  in  character,  and  somewhat  dusky  in  colour,  con- 
stituting the  *  port-wine  stain.'  If  cut  into,  they  bleed  freely,  but 
the  haemorrhage  is  easily  stopped  by  pressure. 

Occasionally  a  nan-oid  development  may  be  observed  invoKang 
half  the  body,  and  limited  almost  exactly  by  the  middle  line  ;  this 
condition  is  known  as  ncrviis  unius  lateris.  It  may  consist  of  a 
purely  vascular  manifestation,  or  the  skin  may  be  hypertrophied 
and  covered  with  small  soft  papillary  excrescences.  In  a  case 
under  our  observation  recently,  the  trunk,  head,  and  limbs  were 
distinctly  asymmetrical,  the  nievoid  half  being  larger  and  better 
developed,  except  in  the  case  of  the  leg. 

Treatment  is  usually  simple  in  the  extreme.  Small  superficial 
navi  can  be  completely  cured  by  some  form  of  cauterization,  such 
as  the  application  of  the  electric  or  actual  cautery,  ethylateof  soda, 
or  nitric  acid :  in  applying  fluid  caustics,  the  surrounding  skin 
must  l)e  protected  by  a  thick  layer  of  vaseline.  In  exposed 
situations  electrolysis  (vide  infra)  is  the  best  plan  to  adopt  in  order 
to  prevent  the  formation  of  a  scar,  but  excision  will  often  give  an 
e  |ually  good  result. 

T!ie  Cavernous  or  Venous  Nsbvus  most  commonly  involves  both 
skin  and  sulxrutaneous  tissues,  but  is  sometimes  purely  sub- 
cut:ir-eou.s.  It  consists  of  a  more  or  less  prominent  swelling, 
>o::  t  '  :l:c  touch,  and  easily  compressible,  but  refilling  when 
li'.e  rrcr->urc  is  removed.  There  is  no  pulsation  or  bruit,  and  the 
:r.ass  :r..iy  be  lolnilated.  If  subcutaneous,  the  skin  over  it  is 
>o-:y.c\v:'.a:  liiii-i:  in  colour,  but  the  mixed  forms  are  dusky  red. 
<  K\.\i<:v  naily  i:  n.ay  inuItTco  spontaneous  cure  from  inflammation 
0!nlv.>i-.  :i::J  i  y>ts  are  soniotimos  found  in  the  centre  of  a 
:v..-s<.  ;r..iidt:r.i:  tl\it  a  partial  allt^mpt  at  this  process  has 
J..  \  c::o;:s  ::  i  vi  consist  o\  a  collection  of  vascular  sp>aces 
:  .  t:..'.o::.v!:;:ir..  some  tubular-like  veins  or  capillaries, 
i-ir  :  .  ;:c':.ls.  !u '.vi  tocoiher  by  fibrous  tissue.  The  arterial 
s  ::  :  .iiy  i::ea:.  biu  :l.e  arteries  usually  open  directly  into 
.  ;:>  s:\\.ts  n*^  :>..;i:  iho  intervention  of  capillaries  (p.  170). 
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The  Treatment  is  by  no  means  as  simple  as  in  the  former 
varieties.     The  following  plans  may  be  mentioned  : 

1.  Excision  of  the  growth  should  always  be  adopted  where 
practicable.  Cases  which  formerly  were  dealt  with  by  strangula- 
tion are  now  treated  by  this  means.  The  bleeding  is  never  great, 
even  if  the  naevoid  tissue  is  encroached  upon  by  the  knife,  and 
only  a  few  vessels  will  need  to  be  tied.  Circular  growths  should 
be  removed  by  crescentic  incisions,  and  a  little  undercutting  will 
usually  enable  the  edges  to  be  easily  approximated. 

2.  The  Injection  of  coagulating  and  irritating  fluids,  such  as 
perchloride  of  iron  or  pure  liquefied  carbolic  acid,  has  been 
employed,  but  has  no  advantages  over  electrolysis,  and  is  more 
risky  and  less  certain  in  its  results. 

3.  Where  excision  is  impossible,  or  where  it  is  important  to 
leave  no  scars  or  only  minute  ones,  Electrolysis  should  be  em- 
ployed. It  consists  in  the  passage  of  a  current  of  high  electro- 
motive force  through  the  mass,  producing  chemical  and  physical 
changes  in  the  contained  blood.  A  Stohrer's  battery  can  be  used, 
or  any  suitable  collection  of  cells,  connected  in  series.  Both 
needles  may  be  inserted  into  the  mass,  but  it  is  sometimes  wiser 
only  to  use  one  or  more  needles  connected  with  the  positive 
pole,  whilst  the  negative  pole  is  attached  to  a  large  electrode 
moistened  and  placed  on  sonje  indifferent  part  of  the  body,  such 
as  the  arm,  back,  or  thigh.  The  needle  is  often  with  advantage 
made  of  iron  or  steel,  since  it  is  usually  corroded,  and  the  chloride 
of  iron  thus  formed  acts  beneficially  in  determining  coagulation 
of  the  blood ;  it  must  be  carefully  and  thoroughly  insulated  when 
deep  nsevi  are  treated,  so  as  to  protect  the  skin  and  prevent  the 
current  passing  through  it.  The  use  of  the  negative  pole  is  more 
likely  to  produce  scarring,  since  a  caustic  sodium  compound  is 
formed  around  it,  and  this  may  lead  to  sloughing  of  the  tissues ; 
the  clot,  moreover,  is  loose  and  spongy,  whilst  a  much  firmer 
coagulum  occurs  around  the  positive  pole.  If  the  positive  pole 
alone  is  introduced,  a  current  equal  to  about  200  milliamp^res,  as 
measured  by  a  galvanometer,  may  be  passed  for  10  or  15  minutes; 
if  both  poles  are  used,  a  current  half  this  strength  is  sufficient. 
An  anaesthetic  is  needed,  and  the  immediate  effect  should  be  to 
make  the  mass  feel  hard  and  firm  by  the  coagulation  of  the  blood; 
the  tumour  is  subsequently  disintegrated  and  absorbed.  The 
application  may  require  to  be  repeated  several  times,  and  the 
needles  should  be  freely  worked  about  through  the  mass.  Not 
uncommonly  the  child  becomes  pale  and  faint  if  the  naevus  is 
on  the  head,  probably  as  an  effect  of  the  strong  current  upon  the 
cerebral  centres.  For  the  treatment  of  superficial  naevi,  there  is 
no  necessity  to  have  the  needle  coated ;  it  is  introduced  into  the 
mass  in  a  number  of  places,  especially  where  any  definite  vessels 
are  seen,  and  of  course  does  not  penetrate  deeply.  A  very  short 
application  of  the  current  usually  suffices  at  each  puncture ;  the 
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naevoid  tissue  turns  white,  and  there  is  a  little  bubbling  of  gas 
around  the  needle.  It  is  best  to  deal  first  with  the  periphery  of 
a  naevus,  and  then,  when  its  extension  is  arrested,  the  central 
parts  can  be  treated.  Of  course  some  scarring  cannot  be  avoided, 
and  hence  it  is  wise  not  to  do  too  much  at  one  sitting,  and  to 
make  the  intervals  sufficiently  long  to  allow  cicatrization  to  take 
place. 

A  Nsevo-Lipoma  is  the  name  given  to  a  somewhat  rare  tumour, 
in  which  a  fatty  element  is  blended  with  naevoid  tissue.  It  is 
usually  of  congenital  origin,  or,  at  any  rate,  appears  early  in  life, 
and  is  probably  due  to  the  undifferentiated  formative  cells  of  the 
embryo  developing  in  a  twofold  direction  so  as  to  produce  not 
only  fatty  connective  tissue,  but  also  vessels.  It  gives  rise  to 
a  swelling,  lobulated  and  doughy,  like  a  fatty  tumour,  although 
it  is  usually  a  little  denser  in  texture  than  the  ordinary  lipoma. 
It  may  be  possible  to  reduce  its  size  by  compression,  but  no 
thrill  or  pulsation  can  be  detected ;  a  few  dilated  veins  or 
capillaries  are  often  seen  on  the  surface.  The  only  treatment  is 
excision. 

Venesection. 

Venesection  or  phlebotomy  is  a  means  of  treatment  which  has 
largely  fallen  into  disuse  of  late  years,  but  is  still  occasionally 
employed  with  benefit.  When  a  patient  is  becoming  cyanosed, 
and  asphyxia  is  threatening  either  (a)  as  a  result  of  pulmonary 
engorgement  from  mitral  incompetency,  owing  to  the  heart  being 
unable  to  drive  the  blood  into  the  systemic  circulation  ;  or  (b)  as 
a  consequence  of  some  accident  involving  the  chest  wall  and 
lungs,  whereby  the  blood-aerating  surface  is  so  diminished  that 
it  cannot  deal  with  the  blood  reaching  it  through  the  right  side 
of  the  heart,  which  hence  becomes  enormously  distended  and 
threatens  to  stop  in  a  condition  of  diastole  ;  or  (c)  where  inflam- 
mation of  the  brain  is  pending,  and  the  pulse  is  hard  and  full ; 
or  (d)  in  many  inflammatory  states  in  strong,  full-blooded  indi- 
viduals where  the  pulse  tension  is  high — in  any  of  these  conditions 
venesection  may  be  used  with  advantage. 

The  median  basilic  vein  at  the  bend  of  the  elbow  is  that  usually 
opened,  since  it  is  larger  than  the  median  cephalic,  though  placed 
more  directly  over  the  brachial  artery,  from  which  it  is  separated 
by  the  bicipital  fascia. 

Requisites. — A  pad  of  antiseptic  wool  or  gauze  ;  a  strip  of 
bandage  about  4  feet  long  ;  a  lancet ;  a  graduated  bleeding-bowl ; 
and  finally  a  stick  or  bandage  to  be  grasped  by  the  hand,  so  as  to 
cause  contraction  of  the  muscles,  thus  pressing  the  blood  from  the 
deep  into  the  superficial  veins  along  the  communicating  branch 
which  enters  the  median  just  below  its  bifurcation. 

Operation. — The  patient  should  be  seated  in  a  chair  ;  standing 
would  produce  syncope  too  rapidly,  whilst  the  recumbent  posture 
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would  allow  too  great  an  abstraction  of  blood  before  Nature's 
danger-signal  (i.e.,  syncope)  is  evident.  The  skin  in  front  of  the 
elbow  having  been  purified,  as  also  the  fingers  of  the  surgeon  and 
the  lancet,  the  pad  is  placed  on  the  front  of  the  arm,  and  the 
bandage  tied  firmly  over  it,  so  that  the  venous  circulation  may  be 
arrested  whilst  the  arterial  supply  is  unimpeded.  Grasping  the 
stick  firmly  causes  the  veins  to  become  prominent.  The  median 
basilic  is  now  steadied  by  the  left  thumb,  and  an  oblique  incision 
made  into  it  in  the  axis  of  the  limb  (Fig.  8i).     Blood  will  flow 


Fig.  8i. — Venesection 


from  it  in  a  full  stream,  and  is  collected  in  the  bowl.  When 
sufficient  has  been  withdrawn,  the  stick  is  removed  from  the 
patient's  hand,  the  surgeon's  thumb  is  placed  over  the  bleeding 
spot,  the  bandage  above  is  relaxed,  the  pad  placed  over  the 
wound  and  firmly  bandaged  in  position  ;  the  arm  is  kept  at 
rest  for  a  few  days  to  allow  the  small  incision  to  heal.  Occa- 
sionally neuralgic  pain  is  caused  by  the  implication  of  some  of  the 
fibres  of  the  internal  cutaneous  nerve  in  the  cicatrix  ;  whilst,  if 
the  lancet  is  plunged  too  deeply,  an  arterio- venous  wound  may  be 
produced. 


CHAPTER  XII. 

DISEASES  OF  THE  LYMPHATICS. 

Affections  of  L3rinpliatic  Vessels. 

Acute  L3rinpliaiigitis,  or  Inflammation  of  the  L3rmpliatic  Vessels. 
— The  Cause  is  almost  invariably  the  absorption  from  an  impure 
wound  of  septic  material,  with  or  without  bacteria.  In  either 
case  the  toxins  diffuse  themselves  along  the  lymphatics,  and  give 
rise  to  irritation  and  inflammation  of  the  surrounding  tissues, 
which  may  run  on  to  suppuration,  especially  if  pyogenic  organisms 
have  also  been  taken  up  from  the  wound.  The  process  is  usually 
limited  by  the  nearest  lymphatic  glands,  which  filter  off  the  toxic 
products,  but  occasionally  it  spreads  beyond  them,  and  may  give 
rise  to  general  infection  of  the  system.  Dissecting  or  post-mortem 
wounds  are  not  unfrequently  of  this  nature. 

Morbid  Anatomy. — The  walls  of  the  lymphatics  become  hyper- 
aemic  and  infiltrated,  and  the  tissues  around  are  inflamed.  The 
lymph  is  said  to  coagulate  in  the  vessels,  forming  a  pinkish  clot. 

Clinical  Signs. — The  characteristic  appearance  is  that  of  fine  red 
lines  or  streaks  following  the  course  of  the  lymphatics,  perhaps 
up  to  the  nearest  glands ;  the  parts  thus  inflamed  are  tender  and 
oedematous.  If  the  mischief  is  limited  to  the  main  trunks  (tubular 
lymphangitis) y  these  red  lines  remain  isolated  from  each  other ;  but 
if  all  the  smaller  lymphatic  channels  of  a  part  are  affected  {retiform 
lymphangitis),  the  redness  merges  into  a  generalized  blush,  and  the 
condition  is  practically  identical  with  cellulitis.  Localized  foci  of 
suppuration  often  follow,  the  redness  increasing,  and  the  parts 
becoming  dusky  and  brawTiy,  until  finally  the  centres  soften  and 
fluctuate.  These  phenomena  are  associated  with  the  general  signs 
of  fever  and  malaise,  the  temperature  rising  to  102"^  or  103*^,  pos- 
sibly attended  by  rigors,  vomiting,  and  diarrhoea. 

The  Diagnosis  of  acute  lymphangitis  from  erysipelas  turns  on 
the  more  localized  and  patchy  or  streaky  character  of  the  redness, 
whilst  the  margin  is  by  no  means  so  sharply  limited  or  defined  as 
in  the  latter  disease. 
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Under  suitable  treatment  resolution  rapidly  follows,  but  sup- 
puration may  occur  either  in  the  glands  or  in  some  loose  mass  of 
cellular  tissue  traversed  by  the  lymphatic  trunks,  or  as  a  chain  of 
abscesses  in  the  course  of  the  vessels.  Occasionally  the  lymphatic 
vessels  become  permanently  occluded,  and  a  form  of  solid  or  lym- 
phatic oedema  results.  In  a  few  cases  the  patient  dies  from  general 
septicaemia,  or  from  exhaustion  following  diffuse  suppuration. 

Treatment  is  first  of  all  directed  to  the  septic  wound,  which 
must  be  thoroughly  purified,  so  as  to  cut  off  the  supply  of 
irritating  toxins  to  the  lymphatics.  The  limb  itself  is  kept  at 
rest  in  a  slightly  elevated  position,  and  either  irrigated  with  cold 
lotions,  or  treated  with  belladonna  fomentations.  Abscesses  are 
opened  as  soon  as  they  develop.  Any  subsequent  cedema  of  the 
limb  is  remedied  by  massage  and  firm  bandaging,  provided  no 
venous  complications  are  present. 

Constitutional  treatment  consists  in  the  administration  of  a 
purge,  followed  by  quinine  and  tonics,  care  being  taken  that 
constipation  is  not  thereby  produced.  A  light  and  nutritious  diet 
is  ordered,  together  with  stimulants,  if  necessary. 

Chronic  Lymphangitis  either  results  as  a  sequela  of  an  acute 
attack,  or  is  met  with  as  a  separate  condition.  It  is  most  fre- 
quently seen  in  connection  with  venereal  disease,  the  dorsal  lym- 
phatics of  the  penis  becoming  enlarged,  hard,  and  cord-like, 
especially  in  cases  of  primary  syphilis.  This  is  usually  accom- 
panied by  a  solid  oedematous  condition  of  the  prepuce,  and  en- 
largement of  the  inguinal  glands.  Under  appropriate  anti-syphilitic 
treatment,  the  swelling  subsides  in  a  few  weeks. 

A  tuberculous  type  of  chronic  lymphangitis  also  exists  in  which 
a  primary  focus,  say,  on  a  finger  is  associated  with  secondary 
deposits  along  the  lymphatics  up  the  arm.  Each  nodule  is  at 
first  of  firm  consistency,  but  gradually  softens  and  breaks  down. 
Naturally  such  a  case  is  liable  to  be  followed  by  general  dis- 
semination. The  treatment  consists  in  the  excision,  if  possible,  of 
each  focus. 

Buptnre  or  Division  of  the  Thoracic  Duct  during  operations  on 
the  neck  is  manifested  by  an  escape  of  chylous  fluid,  which 
coagulates  on  standing ;  if  the  flow  continues,  exhaustion  quickly 
follows.  Cases,  however,  have  been  published  showing  that  the 
condition  is  not  necessarily  fatal,  and  that  if  the  wounded  vessel 
can  be  secured,  as  by  ligature  or  forcipressure,  recovery  may 
ensue.  In  such  instances  the  thoracic  duct  probably  opens  by 
several  mouths  into  the  subclavian  vein,  and  only  one  of  the 
branches  has  been  injured. 

Lymphatics,  like  bloodvessels,  are  liable  to  distension  and 
dilatation  which  may  be  either  congenital  or  acquired,  and  are 
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known  as  Lymphangioma  or  Lymphangiectasis.  It  is  impossible 
to  draw  an  absolute  line  of  distinction  between  the  two  conditions, 
but  the  latter  term  is  applied  mainly  to  cases  where  normal 
lymphatics  are  dilated  and  their  continuity  with  the  normal 
lymphatic  circulation  persists,  whilst  a  lymphangioma  is  the 
result  of  a  new  formation.  Of  course,  the  two  conditions  may 
develop  side  by  side. 

Lymphangiomata  are  growths  composed  of  newly-formed  lym- 
phatics, together  with  a  variable  amount  of  connective  tissue, 
which  is  sometimes  of  a  markedly  fatty  nature.  They  may  be 
congenital  or  acquired,  but  even  in  the  latter  case  there  is  pro- 
bably some  underlying  congenital  element,  which  was  only  awaiting 
some  irritation  or  localized  injury  to  determine  its  development. 
Two  varieties  may  be  described,  the  capillary  and  cavernous. 

{a^  The  Capillary  Lymphangioma  is  usually  congenital  in 
origm,  but  often  increases  considerably  as  the  child  grows,  and 
may  attain  large  proportions.  It  is  often  termed  a  lymphatic 
luevus,  and  in  origin  and  development  it  well  merits  the  title. 
The  patch  is  usually  of  a  dull  yellowish-brown  colour,  but  this 
varies  with  the  amount  of  blood  present ;  it  may  be  smooth-topped 
like  a  wheal,  or  warty  in  appearance,  but  on  examination  with  a 
lens  each  projecting  point  contains  a  vesicle.  This  type  of  growth 
is  sometimes  very  extensive,  and  may  be  associated  with  tumours 
of  the  underlying  connective  tissues.  We  recently  removed  a 
large  fatty  mass  from  the  anterior  thoracic  wall  of  a  child,  the 
greater  portion  of  the  projecting  surface  of  which  was  covered 
with  a  capillary  lymphangioma.  The  only  treatment  for  this  con- 
dition is  excision  or  destruction  by  a  caustic. 

(b)  Cavernous  Lymphangioma. — The  lymphatics  here  lose  their 
tubular  condition  and  give  rise  to  cyst-like  swellings  which  vary 
much  in  size. 

In  the  skin  they  are  often  small  and  not  larger  than  a  split  pea, 
and  this  type  may  coexist  with  the  capillary  variety.  Any  part 
of  the  body  may  be  affected,  and  the  lesion  manifests  itself  as  a 
series  of  small  vesicles  which  persist  and  are  unaccompanied  by 
any  inflammatory  redness,  thus  serving  to  distinguish  it  from 
herpes.  They  contain  lymph,  and,  if  opened,  a  considerable  How 
of  this  fluid  (lymphorrhoia)  may  result,  histing  for  some  time. 
They  have  been  observed  most  frequently  on  the  inner  side  of 
the  thigh  and  on  the  prepuce.  Treatment  consists  in  excision  or 
in  laying  them  open  and  cauterizing  the  base. 

In  the  deeper  structures  large  multilocular  cystic  swellings  may 
be  produced ;  these  are  most  frequently  seen  in  the  neck,  and  the 
condition  is  often  termed  a  Cystic  Hygroma.  The  description 
given  in  Chapter  XXIX.  would  apply  equally  well  to  a  tumour 
of  this  nature  in  any  other  part  of  the  body.  Removal  by  dis- 
section is  often  very  difficult,  especially  in  old -standing  neglected 
cases ;  the  limitations  of  the  mass  are  sometimes  very  indefinite, 
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and  it  may  be  necessary  to  leave  the  wound  open  and  pack  it,  so 
as  to  ensure  healing  by  granulation. 

Lymphangiectases  are  more  frequently  acquired  than  congenital, 
but  the  latter  condition  occurs,  and  is  then  probably  due  to  some 
abnormal  development  of  the  lymphatics  or  to  ante- natal  inflam- 
matory mischief. 

Macroglossia  and  macrocheilia  are  congenital  enlargements  of 
the  tongue  and  lip,  due  to  lymphatic  obstruction  and  to  an  asso- 
ciated overgrowth  of  the  connective  tissues  of  the  parts.  (See 
Chaptw  XXIV.) 

In  a  few  cases  the  opening  of  the  thoracic  duct  has  been  obstructed 
or  compressed,  leading  to  such  backward  tension  that  the  recep- 
taculum  chyli  has  ruptured  and  the  peritoneal  and  pleural  cavities 
have  been  filled  with  a  serous  or  chylous  exudation.  Virchow 
described  one  case  where  the  opening  was  congenitally  absent 
(in  a  calf)  and  the  lymphatics  throughout  the  body  were  enor- 
mously distended,  especially  those  of  the  small  intestine. 

The  condition  known  as  Chylous  Hydrocele,  in  which  there  is 
an  effusion  of  milky  fluid  (presumably  chyle)  into  the  tunica 
vaginalis,  is  probably  due  to  some  such  obstructive  cause.  In  a 
case  under  our  care  the  lymphatics  of  the  spermatic  cord  were 
dilated  by  a  similar  fluid  in  a  beaded  manner. 

Chronic  forms  of  lymphatic  obstruction  arise  from  the  deposit 
of  tuberculous  or  cancerous  material  in  the  lymphatic  glands, 
from  repeated  attacks  of  subacute  lymphangitis,  due  to  the 
continuous  irritation  of  a  large  ulcer  or  extensive  eczema  of 
the  leg,  or  from  the  growth  within  the  lymphatics  of  living 
organisms,  e,g,f  the  Filaria  sanguinis  hominis.  The  latter  con- 
dition is  the  cause  of  the  disease  known  as  Elephantiasis  Arabnm, 
whilst  the  former  may  give  rise  to  a  spurious  form  of  this 
aflection,  known  as  Pseud-elephantiasis.  Three  chief  phenomena 
manifest  themselves  as  the  outcome  of  such  obstruction,  viz., 
{a)  Solid  or  lymphatic  otdema^  a,  condition  in  which  the  subcutaneous 
tissues  become  firm,  infiltrated,  and  brawny,  but  the  fluid  cannot 
be  expressed  from  them,  as  in  an  ordinary  oedema ;  (b)  hyperplasia 
follows,  affecting  not  only  the  subcutaneous  tissues,  which  are 
markedly  thickened  and  increased  in  amount,  but  also  the  skin, 
which  becomes  coarse  and  wart-like  in  appearance,  and  is  very 
prone  to  ulcerate  ;  and  (c)  lymphatic  fistula  are  liable  to  develop, 
from  which  a  large  amount  of  fluid  exudes  (lymphorrhcea). 

Solid  oedema  of  the  prepuce  is  a  not  very  unfrequent  com- 
plication of  suppurative  balanitis,  and  occurs  most  usually  in 
cases  of  syphilis.  The  dorsal  lymphatics  can  be  felt  enlarged, 
and  the  prepuce  becomes  swollen  and  indurated  to  such  a  degree 
that  retraction  is  impossible.  In  cases  of  hypospadias,  where 
the  prepuce  is  voluminous  and  hangs  like  a  hood  over  the  glans, 
the  occurrence  of  solid  oedema  renders  it  so  prominent  as  almost 
to  resemble  the  glans  in  colour  and  size. 
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The  removal  of  tuberculous  glands  from  the  neck  may  be  followed 
by  a  puffy  condition  of  the  lower  half  of  the  face,  which  remains 
enlarged  for  some  time,  but  after  a  while  regains  its  usual  size. 
The  cheeks  are  occasionally  involved  in  a  solid  cedematous  process 
spreading  from  either  side  of  the  nose,  and  due  to  attacks  of 
chronic  lymphangitis,  caused  by  the  absorption  of  toxins  from  sores 
or  ulcers  within  the  nostril.  The  thick  lips  occurring  in  tuberculous 
children  are  of  a  similar  nature,  and  due  to  the  constant  irritation 
of  cracks  along  the  margins. 

The  pseud -elephantiasis  arising  from  chronic  ulcers,  or  from 
disease  of  the  lymphatic  glands,  can  usually  be  dealt  with  by  the 
pressure  of  an  elastic  bandage ;  but  the  limb  is  very  likely  to 
remain  permanently  enlarged,  and  in  some  cases  where  intract- 
able ulceration  and  lymph  fistula  exist  amputation  is  the  best 
treatment. 

ELeptiantiaBla  Arabnm  {syn.:  Bartiadoes  leg)  requires  but  little 


notice  here,  as  it  is  seldom  seen  in  this  country,  being  mainly 
limited  to  the  tropics,  especially  the  West  Indies  and  South 
America.  The  legs,  scrotum,  and  vulva  are  the  parts  most  fre- 
quently attacked,  but  the  face  or  breast  may  also  be  affected.  It 
manifests  itself  as  a  hyperplasia  of  variable  size  of  the  sub- 
cutaneous tissues,  whilst  the  skin  becomes  thickened  and  wart- 
like (Fig-  S2,  A  and  B),  and  from  it  a  copious  discharge  of 
lymph  may  escape.  The  parts  sometimes  attain  enormous 
dimensions,  the  scrotum  even  reaching  to  the  ground  when  the 
patient  is  sitting.  The  disease  persists  for  many  years,  and  is 
not  directly  fatal. 

The  condition  is  due,  as  already  mentioned,  to  the  obstruction 
caused  by  the  development  of  the  Filaria  sarif-uiiih  kmiiims  in  the 
lymphatics.  These  are  spread  (according  to  Mansiui)  by  the 
agency  of  mosquitoes,  in  whose  bodies  the  intermediate  stage  is 
passed.  The  dead  mosquito,  with  its  parasitic  contents,  falls 
upon  the  water,  and  in  this  way  the  ova  find  an  entrance  into  the 
human  stomach,  where  the  young  worm  is  set  free,  l»res  through 


DISEASES  OF  THE  LYMPHATICS  317 

the  gastric  mucous  membrane,  and  finally  becomes  lodged  in  the 
lymphatics,  especially  those  of  the  extremities.  Not  more  than  two 
or  three  pairs  of  mature  filariae  are  generally  present  in  the  same 
individual.  The  body  of  the  female  worm  (which  attains  a  length 
of  3  inches)  is  mainly  occupied  by  the  reproductive  organs,  and 
a  countless  number  of  embryonic  filariae  are  produced.  Some 
remain  coiled  up  in  the  lymphatic  spaces,  and  give  rise  to  the 
phenomena  of  lymphatic  obstruction.  Others  become  uncoiled, 
and  are  then  about  t^V  inch  in  length  ;  they  find  their  way  into 
the  blood  stream,  usually  at  night,  and  can  be  readily  seen  under 
the  microscope.  Manson  claims  that  they  are  taken  into  the 
body  of  the  mosquito  with  the  blood  which  it  abstracts,  and  thus 
a  fresh  generation  is  developed. 

The  Treatment  is  extremely  unsatisfactory.  Of  course,  if  one 
can  localize  the  situation  of  the  parent  filariae,  as  has  been 
possible  in  a  few  cases,  they  should  be  excised  ;  but  more  fre- 
quently one  has  to  depend  on  less  satisfactory  measures.  When 
the  face  or  trunk  is  involved,  but  little  can  be  done.  When  the 
scrotum  is  affected,  the  morbid  tissue  can  be  freely  dissected 
away,  sufficient  skin  being  left  to  cover  in  the  wound  if  possible ; 
the  penis  and  testes  must  first  be  isolated,  and  then  the  scrotum 
amputated,  a  tourniquet  being  used  to  restrain  the  bleeding.  In 
the  leg  elastic  bandages,  elevation,  and  possibly  scarification,  may 
be  useful  in  the  slighter  cases  ;  but  where  the  limb  is  enormously 
enlarged  the  greatest  measure  of  success  seems  to  have  followed 
ligature  of  the  main  artery,  so  as  to  diminish  the  blood  supply,  and 
so  check  the  growth  by  a  process  of  starvation.  Failing  this, 
amputation  is  the  only  resource. 

Affections  of  Lympliatic  Glands. 

Acute  Lympliadenitis,  or  Inflammation  of  Lymphatic  Glands. — 
The  Ganse  of  this  condition  is  almost  always  the  absorption  of 
some  irritative  material  (toxic  or  infective)  from  the  periphery. 
When  a  part  becomes  inflamed,  there  is  always  an  increased  flow 
through  the  efferent  lymph  channels,  owing  to  the  exudation  ; 
the  result  of  this  is  an  increase  in  size  of  the  glands  to  which  the 
lymph  is  carried,  which  quickly  subsides  when  the  inflammatory 
process  is  at  an  end.  If,  however,  irritating  toxins  are  produced 
in  the  inflamed  area,  they  give  rise  to  a  more  prolonged  and 
serious  affection,  whether  accompanied  or  not  by  a  similar  con- 
dition of  the  lymphatic  vessels.  When  pyogenic  organisms  are 
also  absorbed,  suppuration  almost  invariably  results.  In  fact,  the 
lymphatic  glands  must  be  looked  on  as  the  filters  by  means  of 
which  Nature  eliminates  many  sources  of  disease.  It  is  curious 
that  certain  peripheral  infective  conditions  are  not  at  all  liable  to 
produce  enlargement  of  the  glands,  e.g.,  spreading  gangrene,  and 
many  forms  of  celluHtis  ;  possibly  the  acuteness  of  the  process 
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causes  lymphatic  thrombosis  in  the  efferent  trunks,  and  thus 
hinders  the  absorption  of  the  noxious  material. 

Pathologically,  the  condition  is  characterized  by  hyperaemia  of, 
and  exudation  into,  the  gland,  which  becomes  redder,  firmer,  and 
larger  than  usual.  Suppuration  usually  starts  in  more  than  one 
spot.  A  certain  amount  of  peri-adenitis,  or  inflammation  of  the 
surrounding  tissues,  is  always  associated  with  it,  even  in  the  early 
stages ;  the  latter  may  be  of  little  importance,  but  when  the 
capsule  has  given  way  it  may  become  so  extensive  as  to  constitute 
a  diffuse  suppurative  cellulitis. 

Olinically,  the  glands  can  be  felt  as  enlarged,  tender,  and 
rounded  masses,  the  skin  over  them  being  red  and  ccdematous ; 
when  pus  has  formed,  the  swelling,  which  is  at  first  hard  and 
brawny,  becomes  soft  and  fluctuating.  They  early  contract 
adhesions  to  neighbouring  tissues,  and  suppuration  may  extend 
widely  beyond  the  glands,  especially  where  there  is  much  loose 
areolar  tissue,  as  in  the  axilla.  Fever,  malaise,  and  all  the 
general  phenomena  associated  with  an  acute  inflammation,  are 
usually  well  marked. 

The  Treatment  consists,  in  the  first  place,  in  the  removal  of  all 
sources  of  irritation,  both  physical  and  physiological.  The  part 
must  be  kept  at  rest  and  protected  from  injury,  and  the  offending 
wound  or  causative  lesion  dealt  with  by  such  antiseptic  measures 
as  may  be  needed  to  hasten  its  restoration  to  a  healthy  state. 
Fomentations  are  applied  over  the  gland,  and  the  patient,  after 
the  administration  of  a  purge,  may  be  given  quinine  and  iron,  if 
necessary.  As  soon  as  pus  has  formed,  it  should  be  let  out  by  an 
incision,  and  the  wound  dressed  antiseptically.  Linseed-meal 
poultices,  whilst  useful  in  encouraging  the  formation  of  pus,  are 
most  undesirable  after  the  abscess  has  been  opened  {vide  Treat- 
ment of  Acute  Abscess,  p.  48). 

Special  Forms  of  Acute  Lymphadenitis. 

The  AziUaxy  Glands  are  usually  aflected  as  a  result  of  poisoned  wounds  of 
the  hand  or  fingers,  although  other  glands  exist  lower  down  in  the  arm.  viz., 
the  supra-condyloid,  just  above  the  internal  condyle.  Boils  in  the  axilla  and 
excoriations  or  septic  wounds  of  the  breast  may  also  cause  an  axillary  abscess. 
In  this  region  a  suppurative  periadenitis  is  often  superadded,  extending  widely 
under  and  between  the  pectoral  muscles,  reaching  even  up  to  the  clavicle. 
Care  must  be  taken  in  opening  such  an  abscess  to  avoid  the  main  vessels  by 
cutting  from  above  downwards,  midway  between  the  anterior  and  posterior 
axillary  folds,  whilst  Hilton's  method  should  be  adopted  in  all  cases  where  the 
pus  is  situated  deeply. 

In  the  Groin  there  are  three  groups  of  glands :  (i)  The  obli(]ue  set,  running 
parallel  to  Pouparfs  ligament,  and  l)ecoming  inflamed  in  affections  of  the 
penis,  scrotum,  perineum,  anus,  buttock,  and  lower  part  of  the  abdomen ; 
(2)  a  superficial  vertical  set.  running  with  the  long  saphenous  vein,  and  receiving 
lymph  from  all  the  superficial  parts  of  the  limb,  except  perhaps  those  from 
which  the  blood  is  returned  by  the  external  saphenous  vein,  the  popliteal 
glands  receiving  the  lymph  from  this  region;  and  (3)  the  deep  vertical  set, 
receiving  the  deep  lymphatics  of  the  limb.     Abscess  in  the  groin  is  opened  by 
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a  vertical  incision,  so  as  to  allow  the  wound  to  gape  when  the  patient  sits,  and 
prevent  pocketing  of  matter. 

Suppuration  in  the  glands  of  the  Neck  is  exceedingly  common,  arising  most 
often  from  affections  of  the  scalp  (eczema  or  pediculosis),  ear  (otorrhoea  or 
eczema),  throat,  or  lips.  As  to  tne  exact  distribution  of  the  lymphatics  we 
must  refer  students  to  anatomical  text-books.  When  opening  a  cervical 
abscess,  care  must  be  taken  to  avoid  important  structures,  such  as  the  external 
jugular  vein,  and  to  make  incisions  across  the  fibres  of  the  platysma  in  order 
to  gain  space  for  efficient  drainage. 

Chronic  Lymphadenitis. — Three  varieties  of  chronic  infiamma- 
tion  of  lymphatic  glands  are  met  with,  viz.,  the  simple,  syphilitic, 
and  tuberculous. 

1.  Chronic  Simple  Lymphadenitis  is  a  condition  resulting  from 
some  peripheral  irritation,  which  is  insufficient  to  cause  an  acute 
attack.  It  also  occasionally  results  from  blows  and  strains,  as  in 
over-walking,  being  in  such  cases  possibly  due  to  obstruction  to 
the  lymphatic  flow,  owing  to  compression  or  rupture  of  the  efferent 
vessels.  The  glands  become  enlarged,  tender,  and  painful,  but 
as  a  rule  they  do  not  become  adherent  to  one  another,  or  to 
adjacent  structures,  and  show  but  little  tendency  to  suppurate. 
This  condition  often  precedes,  and,  indeed,  may  be  looked  on  as 
a  predisposing  cause  of,  tuberculous  lymphadenitis.  The  Treat- 
ment consists  in  keeping  the  part  at  rest,  removing  if  possible  all 
sources  of  local  irritation,  combined  perhaps  with  the  local  appli- 
cation of  iodine  paint,  or  friction  with  iodide  of  potassium  or  iodide 
of  mercury  ointment.  The  general  health  should  also  be  attended 
to,  especially  in  children  predisposed  to  the  development  of  tuber- 
culous disease. 

2.  Chronic  Syphilitic  Lymphadenitis. — The  lymphatic  glands 
are  involved  in  several  ways  in  the  course  of  syphilitic  disease  : 
(a)  The  primary  lesion  is  associated  with  the  development  of  an 
indolent  bubo  in  the  nearest  lymphatic  glands,  which  become 
hard,  somewhat  like  almonds  or  bullets  beneath  the  skin.  But 
little  pain  is  noticed  unless  suppuration  is  taking  place ;  this  is 
never  due  to  the  syphilitic  virus  alone,  but  to  the  absorption  of 
some  septic  matter  from  the  primary  lesion.  There  is  usually 
much  more  infiltration  and  enlargement  of  glands  in  extra  genital 
chancres  than  in  those  occurring  about  the  genital  organs,  (b)  In 
the  second  stage,  when  general  infection  has  occurred,  the  glands 
in  many  parts  of  the  body  are  affected  in  the  same  indolent  fashion. 
{c)  In  the  tertiary  period  the  lymphatic  glands  may  undergo  a 
true  gummatous  change,  or  become  enlarged  and  tender  owing  to 
the  absorption  of  septic  material  from  a  broken-down  gumma. 
For  further  particulars  and  Treatment,  see  p.  125. 

3.  Chronic  Tuberculons  Lymphadenitis  occurs  most  commonly  in 
children  or  young  adults,  who  have  inherited  a  predisposition  to 
the  development  of  tuberculous  disease,  and  more  especially  in 
those  whose  surroundings  are  unhealthy,  and  whose  general 
condition  is  deteriorated  by  insufficient  or  bad  food  and  want  of 
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fresh  air.  Some  local  focus  of  irritation  is  usually  present  in  the 
form  of  pediculosis  capitis,  decayed  teeth,  chronic  otorrhaea, 
adenoids,  or  eczema  of  the  face.  As  a  result  of  this,  neighbour- 
ing glands  become  chronically  inflamed,  and,  as  Sir  T.  Burdon 
Sanderson  says,  *  the  soil  is  thereby  prepared  for  the  seed.* 
The  bacilli  are  conveyed  to  the  gland  by  the  blood  or  lymph, 
gaining  access  through  some  breach  of  surface,  or  even  perhaps 
through  a  healthy  mucous  membrane,  or  perhaps  they  may  be 
derived  from  some  deep  focus  of  quiescent  tubercle,  say,  in  the 
bronchial  or  mediastinal  glands,  a  situation  in  which  tubercle  is 
often  unexpectedly  found.  Any  lymphoid  tissue  in  the  body  may 
become  the  seat  of  tuberculous  disease ;  but  the  glands  of  the 
neck,  especially  the  submaxillary  and  the  concatenate,  are  much 
more  commonly  involved  than  any  others.  The  axillary  and 
inguinal  glands  are  also  not  unfrequently  affected,  whilst  tuber- 
culous disease  of  those  in  the  mesentery  gives  rise  to  the  affection 
known  as  *  tabes  mesenterica,' 

The  course  of  the  case  may  be  described  under  the  following 
headings,  although  it  must  be  remembered  that  the  stages  do  not 
necessarily  follow  one  another  in  exact  sequence :  (i.)  The  earliest 
manifestation  of  the  disease  consists  in  a  fleshy  enlargement  of  the 
glands  which  cannot  at  first  be  distinguished,  either  chnically  or 
pathologically,  from  a  simple  chronic  hyperplasia.  The  gland 
may  be  enlarged  to  many  times  its  natural  size,  and  on  section 
looks  pinkish  in  colour,  and  is  of  firm  consistence.  Microscopic- 
ally, all  that  is  noticed  is  a  great  increase  in  the  lymphoid 
corpuscles,  together  with  some  overgrowth  and  thickening  of  the 
fibrous  capsule  and  trabecular.  When  tuberculous  infection  has 
occurred,  the  characteristic  nodules  can  be  seen  under  the  micro- 
scope, but  there  is  at  first  no  change  in  the  naked-eye  appearances, 
(ii.)  Caseation  follows  sooner  or  later,  and  since  the  tuberculous 
nodules  are  often  disseminated  widely  through  the  gland,  many 
caseating  foci  will  be  found,  (iii.)  Calcification  of  the  caseous 
detritus  sometimes  occurs  in  those  cases  which  are  tending  to 
recovery.  Such  is  accompanied  by  a  fibroid  thickening  of  the 
gland,  resulting  from  overgrowth  of  the  capsular  and  trabecular 
connective  tissue.  This  change  is  most  frequently  observed  in 
the  mediastinal  and  mesenteric  glands,  and  is  not  very  uncommon 
in  the  neck,  (iv.)  More  frequently  suppuration  ensues,  sometimes 
from  a  simple  emulsification  of  the  caseating  material,  sometimes 
from  infection  with  pyogenic  organisms  from  without.  Foci  of  pus 
develop  at  various  spots  in  the  glandular  parenchyma,  and  when 
once  formed,  these  tend  to  amalgamate  and  cause  the  destruction 
of  the  rest  of  the  glandular  tissue,  the  fibrous  trabecular  remaining 
longest  unaffected,  so  tliat  finally  the  gland  is  represented  by  a 
single  abscess  cavity  surrounded  by  a  pyogenic  membrane  of  the 
ordinary  tuberculous  type,  in  which  traces  of  tlie  capsule  can  be 
observed.    Several  of  these  abscesses  may  merge  into  one  another, 
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and  thus  a  large  multiloculated  cavity,  containing  pus  mixed  with 
curdy  debris,  is  formed,  (v.)  A  certam  amount  of  peri-adenitis  is 
almost  always  present,  though  not  to  any  great  extent  in  the  early 
stages ;  when,  however,  suppuration  has  occurred,  or  if  the  glands 
are  exposed  to  pressure  or  friction,  they  become  adherent  not  only 
to  neighbouring  glands,  but  also  to  surrounding  structures.  In 
the  more  chronic  cases  the  fibro-cicatricial  tissue  thus  formed  may 
be  so  extensive  as  to  firmly  fix  the  mass  to  the  deeper  parts,  such 
as  the  main  vessels  and  nerves,  rendering  removal  by  enuclea- 
tion dangerous  and  almost  impracticable.  Important  vessels  are 
occasionally  eroded  by  an  extension  of  the  suppurative  process, 
and  this  may  lead  to  fatal  haemorrhage,  (vi.)  Sooner  or  later  the 
abscess,  if  left  to  itself,  bursts  either  at  one  or  several  spots, 
leaving  ulcerated  openings,  through  which  is  seen  oedematous 
granulation  tissue  mixed  with  caseating  material.  The  edges  are 
undermined,  thin,  and  purplish,  and  the  granulations  sometimes 
sufficiently  prominent  to  protrude  through  the  openings  as 
fungating  masses.  A  variable  amount  of  pus  escapes  from  these, 
and  the  condition  may  persist  for  many  years  if  radical  treatment 
is  not  undertaken,  (vii.)  Under  suitable  local  and  constitutional 
measures  these  sores  may,  and  usually  do,  heal  after  a  time, 
giving  rise  to  a  pulpy  spongy  dcatrixy  which  is  often  puckered  and 
more  or  less  keloidal,  and  may  retain  its  vascularity  for  a  much 
longer  period  than  would  a  healthy  scar.  Lymphatic  oedema  in 
the  region  drained  by  the  affected  glands  is  sometimes  observed 
as  a  late  consequence  of  this  affection. 

The  usual  complications  met  with  in  the  course  of  all  tuberculous 
diseases  may  also  manifest  themselves  (p.  144). 

The  Treatment  of  tuberculous  glands  is  palliative  or  radical. 

Palliative  Treatment  consists  mainly  in  improving  the  general 
health  by  means  of  suitable  diet  and  tonics,  such  as  cod-liver  oil 
and  syrup  of  the  iodide  of  iron,  together  with  residence  in  a 
healthy,  bracing  situation,  especially  at  the  seaside,  as,  for 
instance,  at  Margate.  All  sources  of  local  irritation  must  be 
removed  so  as,  if  possible,  to  prevent  infection  with  pyogenic 
organisms,  and  counter-irritants,  such  as  iodine  paint,  are  best 
avoided.  Rest  of  the  affected  part  should  be  enforced  as  much  as 
possible ;  in  some  cases  the  application  of  splints  to  restrict  move- 
ment is  advisable. 

Radical  Treatment. — Wherever  practicable,  glands  evidently 
tuberculous  should  be  completely  removed  by  dissection,  and 
even  amongst  the  wealthy  too  much  time  should  not  be  wasted  in 
palliative  measures,  inasmuch  as  the  longer  the  glands  are  left,  the 
firmer  will  be  the  adhesions  which  they  are  likely  to  contract  with 
surrounding  tissues.  In  the  later  stages,  so  far  may  this  process 
have  gone  that  removal  by  dissection  is  hopeless.  In  such  cases 
a  free  opening  is  made  down  to  the  diseased  tissues,  and  as  large 
a  portion  removed  as  possible,  whilst  the  remaining  deeper  parts 
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axe  scraped  with  a  Volkmann's  spoon.  The  wound  can  rarely  be 
entirely  closed,  and  must  be  packed  with  gauze  soaked  in  an 
iodoform  emulsion  (lo  per  cent  ),  and  allowed  to  heal  by  granula- 
tion. In  septic  cases  the  same  line  of  treatment  must  necessarily 
be  adopted. 

In  the  neck  very  extensive  operations  may  have  to  be  under- 
taken for  the  removal  of  tuberculous  glands.  The  incision  varies 
with  the  situation  of  the  mass,  but  where  feasible  it  is  kept  well 
behind  the  sterno-mastoid.  When,  however,  enlarged  glands 
exist  both  in  front  of,  behind,  and  beneath  the  muscle,  it  is  well 
to  make  the  incision  parallel  to  the  course  of  the  external  jugular 
vein,  entirely  dividing  the  sterno-mastoid,  which  may  subsequently 
be  stitched  together.  Special  care  must  be  taken  of  the  chief 
vessels  and  nerves,  particularly  of  the  internal  jugular  vein,  to 
which  the  glatids  are  frequently  adherent ;  in  some  cases,  however, 
it  is  necessary  tQ  divide  the  vein  or  excise  a  segment  of  it,  a 
comparatively  unimportant  proceeding  in  children.  The  situation 
of  the  spinal  accessory  nerve  as  it  crosses  the  posterior  triangle 
must  also  l)e  remembered.  Naturally,  adherent  glands  may  he 
dealt  with  very  much  more  freely  in  the  posterior  than  in  the 
anterior  portion  of  the  neck. 

The  pre  auricular  f^land,  lying  on  the  capsule  of  the  parotid,  is 
sometimes  affected,  and  may  cause  facial  paralysis,  either  as  a 
result  of  the  sclerosing  peri-adenitis,  or  from  injudicious  surgery. 
Any  incisions  made  with  a  view  to  remove  the  <^land  or  to  open 
an  abscess  therein  should  be  made  in  the  direction  of  the  fibres  of 
the  facial  nerve,  i.e,^  horizontally. 

In  the  f^roin^  tuberculous  j^^lands  are  often  mistaken  for  some 
condition  due  to  venereal  disease.  The  history  of  onset  and  the 
extreme  chronicity  should  suffice  to  establish  a  diagnosis.  The 
iliac  glands  will  often  be  found  similarly  affected,  and  operations 
in  this  region  are  sometimes  very  extensive  in  consequence. 
Well-marked  peri-adenitis  is  usually  present  in  the  iliac  fossa, 
and  the  glands  may  be  very  adherent.  Atrophy  of  the  testicle 
sometimes  follows,  either  from  division  of  the  spermatic  vessels, 
or  from  their  implication  in  the  cicatrix. 

Tumours  of  Lymphatic  Glands. 

The  Primary  New  Growths  occurring  in  lymphatic  glands  are 
lymphadenoma"  and  lympho-sarcoma.  A  few  instances  of  appar- 
ently primary  epithelioma  have  been  recorded.  Amongst  others. 
Sir  James  Paget  mentions  some  cases  of  epithelioma  of  the  inguinal 
glands,  following  eczema  of  the  scrotum,  caused  by  soot,  tar,  or 
paraffm,  in  which,  on  the  most  careful  examination,  no  primary 
scrotal  growth  was  discovered ;  possibly  it  had  disappeared. 

•  The  term  Lymphoma  is  S(»metimes  .i|)plic'(l  to  these  conditions,  but  is 
obviously  inaccurate,  as  etymologically  it  sliould  mean  '  a  tumour  consisting 
of  lymph.' 
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Lymphadenoma  is  the  term  given  to  a  new  growth  occurring 
in  lymphatic  glands,  corresponding  in  structure  with  normal 
lymphoid  tissue — that  is  to  say,  it  consists  of  a  stroma,  more  or 
less  delicate  according  to  the  consistency  of  the  mass,  in  the 
meshes  of  which  are  packed  a  great  number  of  small  round  cells 
resembling  leucocytes. 

There  has  been  much  discussion  as  to  the  nature  of  this  growth, 
and-  also  as  to  the  relation  it  bears  to  leukaemia.  Nothing  final 
has  as  yet  been  made  out,  but  there  seems  every  probability  in 
favour  of  the  view  that  it  is  to  be  looked  on  as  an  infective  disease, 
due  to  some  specific  micro-organism,  and  therefore  to  be  placed 
midway  between  tubercle  and  cancer.  Occasionally  it  develops 
as  a  strictly  local  affection,  and  can  then  be  readily  eradicated ; 
sometimes  it  involves  a  whole  series  of  lymphatic  glands,  but  is 
limited  to  one  region  of  the  body,  both  the  above  types  being 
included  below  under  the  term  *  benign  *  lymphadenoma.  On  the 
other  hand,  it  is  sometimes  disseminated  widely  throughout  the 
system,  affecting  not  only  the  external  lymphoid  tissues,  but  also 
the  spleen  and  other  internal  tissues  of  a  lymphatic  nature ;  it  is 
then  known  as  Hodgkin's  disease,  or  pseudo-leukaemia.  Leuk- 
aemia (or  leucocythaemia)  is  an  affection  with  special  and  peculiar 
blood  features,  dependent  on  changes  occurring  in  the  spleen, 
lymphatic  glands,  or  marrow  of  bones.  The  spleno-medullary 
type  is  the  commonest ;  lymphatic  leukaemia  is  much  rarer,  and 
the  glands  are  even  then  seldom  larger  than  walnuts. 

Benign  or  Localized  Lymphadenoma  is  usually  met  with  in  young 
adults,  affecting  either  one  gland  or  a  large  number.  It  is  most 
often  seen  in  the  neck,  and  though  the  patient  may  be  slightly 
anaemic,  he  never  presents  any  leukaemic  blood  changes. 

When  a  single  gland  is  affected  it  becomes  slowly  enlarged,  and 
shows  no  tendency  to  caseate  or  suppurate ;  it  remains  free  from 
adhesions  to  adjacent  structures,  and  is  hence  moveable  and  pain- 
less. It  is  quite  possible  that  many  glands  thought  to  be  of  this 
nature  are  in  reality  tuberculous,  in  the  early  stages  of  fleshy 
enlargement.     The  Treatment  of  such  is  by  removal. 

When  many  glands  are  affected,  the  disease  may  be  limited  to 
one  region,  or  several  groups  may  be  enlarged  in  different  parts 
of  the  body;  the  neck  is  a  favourite  situation,  both  sides  being 
often  involved,  and  the  disease  may  here  be  so  extensive  as  to 
render  the  wearing  of  a  collar  impossible.  The  special  character- 
istics of  this  condition  are :  that  many  glands  are  enlarged,  that 
they  have  no  tendency  to  suppurate,  caseate,  or  ulcerate,  and 
that  there  is  but  little  peri-adenitis ;  hence  ihey  are  freely  move- 
able one  on  another  and  on  surrounding  tissues,  and  are  neither 
painful  nor  tender. 

On  removal,  the  glands  vary  somewhat  in  consistency,  being 
sometimes  firm  and  elastic,  presenting  on  section  with  the  knife 
a  pink  and   fleshy  cortical  portion,  whilst   the   central   part   is 
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grayish  and  somewhat  indurated ;  but  in  other  cases  they  are  soft 
and  more  friable,  and  on  scraping  the  cut  surface  with  the  knife  a 
milky  juice  is  obtained,  the  cells  of  which,  however,  are  leucocytes 
and  not  epithelial,  as  in  the  juice  obtained  by  scraping  a  can- 
cerous tumour.  This  difference  in  texture  depends  mainly  on 
the  rate  of  growth,  the  soft  growing  rapidly,  and  the  firm  slowly. 
Microscopically,  no  changes  in  structure  from  ordinary  lymphoid 
tissue  are  observed.  Constitutionally,  there  is  usually  a  good 
deal  of  anaemia  present,  but  no  leukaemia. 

This  aflfection  is  sometimes  markedly  amenable  to  Treatment, 
especially  to  the  administration  of  arsenic.  Small  doses  of  liquor 
arsenicalis  combined  with  iron  are  at  first  given,  but  these  are 
gradually  increased,  and  as  the  patient  comes  under  the  influence 
of  the  drug,  retrogression  of  the  glands  may  be  observed.  If, 
however,  they  persist  in  spite  of  medicinal  treatment,  their  re- 
moval should  not  be  delayed.  Where  many  glands  are  affected, 
this  may  involve  extensive  and  repeated  operations. 

Hodgkin's  Disease  (syn.  :  General  Lymphadenosis  or  Pseudo- 
leukemia) is  a  condition  usually  met  with  in  adults,  and  is 
characterized  by  an  overgrowth  of  all,  or  nearly  all,  the  lymphoid 
tissues  in  the  body,  including  glands,  the  spleen,  the  solitary 
or  agminated  follicles  of  the  intestine,  etc.  Marked  blood  changes 
are  present,  consisting  in  a  great  increase  in  the  number  of  leuco- 
cytes, whilst  the  red  corpuscles  are  deficient  both  in  number  and 
in  the  amount  of  haemoglobin  contained  in  them.  In  true 
leukaemia  the  proportion  of  white  corpuscles  to  red  is  enormous, 
one  to  ten  of  the  latter  being  a  common  experience  ;  in  pseudo- 
leukaemia  the  proportion  rarely  exceeds  one  to  forty  or  fifty.  The 
character  of  the  leucocytes  and  their  reaction  to  staining  reagents 
also  varies,  so  that  a  microscopical  examination  of  the  blood 
will  at  once  differentiate  Hodgkin's  disease  from  lymphatic 
leukaemia,  although  the  external  swellings  may  be  indistinguish- 
able. 

The  tumours  thus  produced  grow  slowly,  are  painless,  and, 
when  groups  of  glands  are  affected,  adhere  together,  forming 
lobulated  masses,  but  with  no  tendency  to  caseate  or  suppurate. 
The  skin  may  become  involved  in  the  tumour  later  on,  and  super- 
ficial ulceration  follow,  but  there  is  no  subsequent  fungation. 

The  prognosis  is  exceedingly  grave,  the  disease  usually  pro- 
gressing in  spite  of  all  treatment  to  a  fatal  issue  from  exhaustion. 

Treatment. — Arsenic  combined  with  iron  may  be  administered, 
and,  latterly,  injection  of  an  emulsion  of  bone-marrow  has  been 
strongly  recommended,  but  the  results  gained  hitherto  have  not 
been  at  all  satisfactory.  It  is  useless  attempting  to  remove  the 
external  growths,  since  they  are  only  an  evidence  of  a  deep- 
seated  general  affection. 

Lympho-sarcoma. — Lymphatic  glands  sometimes  become  the 
seat  of  a  primary  sarcomatous  growth,  the  microscopic  characters 
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of  which  have  been  detailed  elsewhere  (p.  156).  The  disease 
occurs  in  adults  and  is  met  with  not  uncommonly  in  the  tonsil, 
sometimes  in  the  glands  at  the  root  of  the  neck,  and  may  occa- 
sionally originate  in  the  mediastinum  or  in  the  testis.  When  com- 
mencing in  a  region  where  its  development  can  be  followed,  it  is 
seen  to  form  a  rapidly  growing  tumour,  which  is  at  first  firm,  elastic, 
and  painless  ;  later  on,  however,  as  it  increases  in  size,  it  becomes 
tender,  and  may  cause  great  pain  from  pressure  on,  or  implication 
of,  nerves.  It  early  contracts  adhesions  to  surrounding  parts, 
and  gives  rise  to  secondary  growths  in  neighbouring  glands  by 
direct  transmission.  The  superjacent  skin  is  at  first  unaltered  in 
colour  and  texture,  but  as  the  tumour  increases,  it  becomes  con- 
gested and  shiny,  and  contains  a  network  of  dilated  veins. 
Finally,  it  is  involved  in  the  growth,  and  ulcerates,  an  occurrence 
usually  followed  by  the  sprouting  up  of  a  bleeding  fungating  mass, 
similar  in  character  to  that  formed  by  any  other  rapidly  growing 
malignant  tumour.  Dissemination  of  the  growth  throughout  the 
viscera  follows,  death  resulting  from  exhaustion  and  cachexia. 

The  Treatment  consists  in  the  removal  of  the  mass,  where 
practicable,  without  delay.  If,  however,  extensive  adhesions 
exist,  this  becomes  absolutely  impossible. 

Secondary  Growths  in  Lsmiphatic  Glands  are  a  special  feature  of 
all  cancerous  tumours.  In  the  sarcomata  they  are  less  common, 
but  are  always  present  in  the  case  of  melanotic  sarcoma,  lympho- 
sarcoma, and  usually  in  sarcoma  of  the  testis,  tonsil,  and  thyroid. 
The  special  characteristics  of  these  are  noted  elsewhere. 


CHAPTER  XIII. 
AFFECTIONS   OF    NEBVEB. 

Injuries  of  Nerves. 

Thk  simplest  and  most  common  forms  of  injury  to  which  nerves 
are  liable  are  Contusions  and  Strains,  causing  a  sensation  of  tingling, 
or  pins  and  needles,  which  usually  wears  off  in  the  course  of  a 
few  hours.  In  severe  cases  variable  degrees  of  loss  of  power  and 
sensation  may  ensue,  and  in  hysterical  women  more  or  less 
neuralgia.  In  patients  suffering  from  gout,  syphilis,  or  rheuma- 
tism, a  chronic  peripheral  neuritis  is  readily  induced,  often  of 
a  somewhat  intractable  type,  and  this  even  occurs  in  healthy 
individuals.  Treatment  consists  in  gentle  friction  with  stimu- 
lating liniments. 

Bupture  of  nerves  without  an  external  wound  only  occurs  in 
connection  with  severe  injuries,  such  as  dislocations  or  fractures, 
and  even  then  total  division  is  rare,  the  sheath  retaining  its 
integrity,  although  the  axis  cylinders  may  have  given  way.  Im- 
mediate paralysis  and  loss  of  sensation  usually  follow,  and  may 
persist  for  a  time,  although  repair  not  unlrc(iuently  occurs, 
since  the  sheath  remains  intact.  The  doubt  always  existing  as 
to  the  condition  of  the  sheath  re<:(ulates  the  treatment  which  must 
be  followed,  viz.,  one  of  expectancy.  Friction  and  electricity 
should  be  applied  to  the  parts,  and  only  when  these  have  failed 
should  operation  be  undertaken.  Secondary  nerve  suture  under 
these  circutnstances  is  not  a  very  successful  proceeding. 

Compression  of  a  nerve  is  usually  due  to  the  growth  of  tumours 
or  aneurisms,  or  to  some  displacement  of  bones,  as  in  fractures  or 
dislocations  ;  or,  again,  the  nerve  may  be  included  in  the  callus 
formed  in  the  repair  of  a  fracture,  e.g.y  the  musculo-spiral,  owing 
to  its  proximity  to  the  humerus,  the  symptoms  not  appearing  till 
four  or  five  weeks  after  the  injury  ;  or  it  may  be  met  with  in  the 
form  of  crutch  palsy,  or  as  a  result  of  splint  pressure,  as  when 
the  external  popliteal  nerve  is  compressed  against  the  neck  of  the 
fibula.  Those  nerves  also  which  traverse  bony  c  inals  in  the 
skull  are  liable  to  pressure  as  a  result  of  chronic  osteitis  and  con- 
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densation  of  the  surrounding  osseous  tissues.  Patients  who  have 
suffered  from  syphilis  are  more  Hable  to  develop  chronic  neuritis 
from  slight  pressure  than  other  individuals.  The  early  symptoms 
are  those  of  irritation,  e.g.,  cramp  and  spasm  of  muscles,  or 
neuralgic  pain:  whilst  the  later  ones,  due  to  more  prolonged 
compression,  are  those  of  paralysis  and  anesthesia,  combined 
sometimes  with  trophic  phenomena.  If  the  compressing  cause 
can  be  removed,  recovery,  at  any  rate  of  a  partial  character, 
follows  in  time  under  suitable  treatment,  such  as  massage, 
electricity,  and  the  administration  of  iodide  of  potassium  or 
nerve  tonics. 

ToUl  Diriflitai  of  »  Nerve.— The  Immediate  Effec1»  are:  (a) 
Paralysis  of  the  muscles  supplied  by  the  nerves;  (6)  complete 


anaesthesia  of  the  parts  supplied  by  it,  which,  however,  is  not 
necessarily  permanent,  since  sensation  may  be  conveyed  by  col- 
lateral trunks,  the  anesthetic  area  passing  through  gradual  stages 
of  partial  sensation  before  recovery  is  complete,  {c)  Vasomotor 
paralysis  is  also  produced,  the  limb  becoming  hyperaemic  and 
warmer  for  a  few  days,  and  then  subsequently  colder  and  insuffi- 
ciently supplied  with  blood,  (d)  The  excito- secretory  nerves  are 
paralyzed  so  that  glands  lose  their  functions  for  a  time. 

The  Secondary  Effects  vary  with  the  character  of  the  nerve 
injured,  and  are  much  more  complicated  than  the  former.  We 
must  discuss  them  under  five  headings  : 

I.  Obanges  in  the  "Sarvi.— Locally,  the  two  ends  retract  very 
slightly,  perhaps  not  more  than  the  twelfth  of  an  inch,  and  the 
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space  thus  formed  fills  with  blood,  which  is  quickly  absorbed  and 
replaced  by  granulation  tissue,  and  this  in  turn  by  a  bulb-like 
mass  of  fibro-cicatrical  tissue  (traumatic  fuuroma),  within  which 
are  found  spaces  filled  with  fine  nervous  fibrillae  coiled  up  in  loops 
and  developed  from  the  *  neurilemma  cells  which,  taking  on  an 
active  neuroblastic  function,  secrete  short  lengths  of  axis  cylinders 
and  of  medullary  sheaths ;  and  these,  linking  themselves  to- 
gether into  chains,  form  continuous  axis  cylinders  and  medullary 
sheaths.'*  After  an  amputation,  most  of  the  divided  nerves  are 
found  to  have  developed  these  typical  bulbous  ends  (Fig.  83), 
whilst  in  nerves  accidentally  severed  in  their  continuity  the 
bulbous  mass  which  forms  on  the  upper  end  is  separated  by  an 
interval  from  the  atrophied  lower  end,  though  there  is  usually  a 
fibrous  connection  between  the  two.  These  bulbs  are  often  the 
seat  of  severe  neuralgia.  In  a  few  rare  instances  immediate 
union  of  a  divided  nerve  is  supposed  to  have  occurred,  as  in- 
dicated by  total  and  rapid  restoration  of  function,  but  it  is  quite 
possible  that  the  phenomena  in  question  were  due  to  a  trans- 
mission of  nervous  stimuli  by  collateral  nerve  trunks. 

Peripherally^  an  almost  immediate  invasion  of  leucocytes  occurs 
as  the  result  of  the  traumatism,  and  these  are  followed  and 
replaced  after  a  few  days  by  proliferated  connective-tissue  cells. 
The  so-called  Wallerian  degeneration  commences  about  the  fourth 
day  after  the  accident,  in  consequence  of  the  separation  of  the 
nerve  from  its  trophic  centres.  It  first  shows  itself  in  the 
medullary  substance,  which  undergoes  a  kind  of  segmentation, 
becoming  broken  up  into  irregular  masses  of  myeline,  which  are 
absorbed  by  the  connective-tissue  cells  and  disappear  entirely  in 
about  a  month.  The  axis  cylinders  also  degenerate  and  disappear, 
being  lost  in  the  myeline  masses.  The  neurilemma  cells  pro- 
liferate in  columns  and  form  a  fibro-cellular  mass,  which  represents 
the  nerve,  and  has  long  lost  all  power  of  conducting  nervous  or 
electric  stimuli,  although  attempts  at  regeneration  are  made  at 
both  ends. 

Proximally,  degeneration  of  the  medullary  sheath  occurs,  similar 
to  that  which  is  seen  in  the  distal  portion,  but  only  extending  as 
far  as  the  next  node  of  Ranvier.     It  is  of  but  little  significance. 

2.  Changes  in  the  Muscles. —  Complete  paralysis  of  motion 
necessarily  occurs  when  a  motor  nerve  has  been  divided,  and  the 
muscles  involved  slowly  atrophy  and  undergo  degeneration.  The 
atrophy  is  not  noticed  at  first,  and  is  not  so  rapid  as  that  arising 
from  infantile  palsy,  since  it  is  simply  due  to  separation  from  the 
trophic  centres,  and  not  to  their  destruction.  As  a  result  of  the 
paralysis  and  atrophy,  deformity  may  ensue,  owing  to  a  disturb- 
ance of  the  equilibrium  normally  maintained  between  opposing 
groups  of  muscles.     The  electrical  changes,  too,  are  exceedingly 

*  See  J^allance  and  Purves  Stewart,  •  The  Healing  of  Nerves  ' ;  JMacmillan 
and  Co.,  igoi. 
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important.  The  faradic  current  rapidly  loses  its  power  over  the 
affected  muscles,  and  its  effects  totally  disappear  in  two  or  three 
weeks,  whilst  the  galvanic  excitability  remains  for  weeks  or 
months,  and  even  then  only  slowly  diminishes,  so  that  a  condition 
develops  in  which  the  galvanic  current  produces  a  much  greater 
contraction  than  the  faradic  (reaction  of  degeneration).  As  long  as 
this  phenomenon  remains,  there  is  a  hope  that  restoration  of  the 
continuity  of  the  nerve  may  be  followed  by  restoration  of  function ; 
but  when  the  muscles  react  neither  to  galvanic  nor  to  faradic 
stimuli,  the  case  may  be  looked  upon  as  beyond  repair. 

3.  Various  modifications  of  Sensation,  both  special,  general, 
and  muscular,  may  be  observed. 

4.  The  blood  supply  to  a  paralyzed  part  is  always  diminished, 
so  that  it  looks  blue  and  congested,  owing  to  the  weak  circulation; 
consequently  the  temperature  falls,  and  the  vitality  of  the  part  is 
decreased.  This,  associated  with  anaesthesia  and  the  loss  of  trophic 
influence  of  the  nerve  centres,  results  in  certain  conditions  which 
may  be  of  considerable  importance.  Thus  the  skin  becomes  thin, 
atrophic,  bluish-red,  and  shiny  (*  glossy  skin  '  of  Weir- Mitchell), 
or  it  may  be  rough  and  covered  with  scales,  or  even  cedematous. 
Chilblains  are  readily  produced,  and  any  exposure  to  cold  or  heat 
may  result  in  vesication  or  even  sloughing.  Wounds  heal  badly, 
and  ulceration  from  slight  irritants  is  very  likely  to  occur,  e,g,, 
corneal  ulceration  after  division  of  the  fifth  nerve,  and  perforating 
ulcers  of  the  foot.  The  cutaneous  appendages  are  also  involved, 
the  hairs  falling  out,  the  nails  becoming  rough,  brittle,  and  scaly, 
and  the  sebaceous  and  sweat  glands  either  discharging  an  abundant 
secretion,  or  remaining  absolutely  functionless.  Atrophy  of  the 
smaller  bones  may  follow,  and  ankylosis  of  the  terminal  joints  of 
the  fingers  or  toes.  In  a  growing  child  the  development  of  the 
part  is  always  more  or  less  impaired.  The  more  exaggerated 
forms  of  trophic  trouble  just  described  only  occur  in  irritative 
lesions  of  nerves,  e.g.,  when  a  foreign  body  is  left  in  contact  with 
them ;  simple  section  results  merely  in  simple  atrophy. 

5.  Finally,  in  a  few  cases  changes  have  developed  in  the  central 
nervous  system  which  are  of  extreme  interest.  In  the  early  stages 
reflex  spasms  or  paralyses  are  sometimes  met  with  as  temporary 
phenomena ;  but  at  a  later  date  more  serious  symptoms  may  result. 
Thus,  in  a  glass  woimd  of  the  median  nerve,  a  healthy  man  treated 
at  hospital  developed  a  typical  epileptic  fit  whenever  the  neuralgic 
bulbous  end  was  touched.  The  bulb  was  excised,  and  the  nerve 
cleanly  sutured,  but  without  effect,  the  epilepsy  and  pain  still 
remaining.  The  median  nerve  was  divided  in  the  upper  arm, 
and  a  portion  removed,  but  without  benefit.  Finally,  the  patient 
passed  into  a  condition  of  chronic  dementia,  and  died,  no  obvious 
lesions  being  found  on  post-mortem  examination. 

Regeneration  of  a  divided  nerve  must  necessarily  ensue  if 
restoration  of  function  is  obtained.     Attempts  at  regeneration  are 
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always  evident  in  the  distal  segment  whether  or  not  it  has  been 
sutured  to  the  upper  end,  but  in  the  latter  case  the  phenomena  are 
later  in  appearance  and  are  never  carried  to  perfection,  owing  to 
the  intervention  of  the  end-bulb.  Considerable  discussion  has 
arisen  as  to  whether  the  new  axis  cylinders  grow  downwards  from 
the  central  end  to  the  peripheral,  or  whether  they  are  developed 
in  the  distal  segment.  The  researches  of  Ballance  and  Purves 
Stewart  certainly  suggest  that  the  latter  theory  is  correct.  The 
proliferated  neurilemma  cells  always  retain  their  longitudinal 
direction,  and  about  3  or  4  weeks  after  the  operation  (a  little 
later,  if  no  operation)  thin  beaded  threads  begin  to  show  them- 
selves along  one  side  of  such  a  spindle-shaped  cell,  and,  gradually 
growing  downwards,  stretch  out  towards  their  nearest  neighbours. 
The  union  of  these  small  segments  constitutes  the  new  axis 
cylinder,  which  is  gradually  covered  in  by  a  medullary  sheath, 
also  apparently  the  product  of  the  neurilemma  cells.  The  process 
takes  some  months  to  reach  completion.  Clinically,  the  earliest 
evidence  of  regeneration  is  a  slight  return  of  sensation,  which  may 
be  at  first  abnormal,  and  only  slowly  becomes  of  a  normal  type. 
Motion  is  generally  much  later  in  its  restoration  than  sensation, 
and  may  never  be  entirely  recovered.  Under  very  favourable 
circumstances  it  is  possible  for  an  interval  even  as  great  as 
I J  inches  to  be  bridged  over  by  this  process,  but  such  an  event 
is  very  unusual.  The  use  of  a  nerve  graft  under  these  conditions 
may  direct  the  energies  of  the  neuroblastic  cells,  but  the  graft  is 
itself  quite  passive,  being  invaded  by  neurilemma  cells  from  above 
and  below. 

The  Treatment  of  a  divided  nerve  depends  upon  its  size  and 
function.  If  small  and  of  slight  importance,  no  special  treatment 
is  required ;  but  in  any  of  the  main  nerves  of  the  extremities  it  is 
essential  to  deal  with  them  at  once  by  Primary  Nerve  Suture. 
This  is  best  accomplished  by  using  a  domestic  sewing  needle 
without  cutting  edges,  or  a  fine  Hagedorn  needle,  and  the  finest 
chromicized  catgut ;  one  or  more  stitches  should  pass  through  the 
nerve,  and  the  rest  merely  through  the  sheath.  Absolute  asepsis 
is  essential  in  order  to  obtain  satisfactory  results. 

If  the  wound  has  been  inflicted  months  before,  and  a  bulb  has 
formed.  Secondary  Nerve  Sutnre  must  be  employed.  The  nerve 
is  first  exposed  by  a  free  incision  through  the  cicatrix,  the  two 
ends  identified  and  isolated,  and  the  fibrous  tissue  of  the  bulb 
removed  to  a  sufficient  extent  to  expose  healthy  nerve  fibrillae ; 
the  divided  ends  are  then  brought  together  with  as  little  tension 
as  possible.  To  fill  up  the  gap  resulting  from  removal  of  the 
bulb,  traction  upon  each  end  of  the  nerve  should  be  employed  to 
stretch  it,  and  the  limb  subsequently  put  up  in  such  a  position  as 
to  relax  the  parts,  e.g.,  the  wrist  flexed  to  a  right  angle,  or  the 
elbow  bent  (except  when  dealing  with  the  ulnar  nerve  above  the 
elbow,  flexion  of  which  increases  the  tension  of  the  nerve).     In 


AFFECTIONS  OF  NERVES  331 


one  case  we  removed  an  inch  or  two  of  the  humerus  to  allow  the 
divided  ends  of  the  musculo-spiral  nerve  to  be  approximated.  In 
order  to  diminish  the  drag  on  the  fine  end-to-end  sutures,  a 
tension  stitch  should  be  passed  through  the  substance  of  the 
nerve,  about  ^  to  ^  an  inch  from  the  divided  ends. 

Nerve  grafting,  in  order  to  bridge  over  a  defect,  has  not  up  to 
the  present  been  found  of  much  practical  value,  although  a  few 
cases  of  success  are  reported.  A  nerve  similar  in  size  to  that  to 
be  operated  on  is  removed  from  an  animal  just  previously  killed, 
and  carefully  stitched  in  position.  Since  it  merely  acts  as  a  carrier 
to  the  neuroblastic  cells  the  same  result  would  possibly  be  obtained 
by  passing  several  fine  strands  of  catgut  from  one  end  to  the  other. 

During  the  time  that  the  paralysis  continues  the  limb  itself 
must  be  well  massaged,  the  fingers  or  toes  worked  daily  to  keep 
them  from  getting  stiff,  and  the  muscles  treated  with  electricity, 
and  preferably  by  means  of  the  electric  bath,  one  electrode  being 
placed  in  a  basin  of  warm  saline  solution,  and  the  other  against 
the  patient's  back,  and  the  affected  limb  then  dipped  in  the  water 
till  it  becomes  of  a  bright  red  colour. 

In  many  cases  where  the  original  wound  has  been  complicated 
with  spreading  septic  inflammation  the  impaired  mobility  is  as 
much  due  to  the  inflammatory  adhesions  of  joints  and  tendons  as 
to  paralysis. 

Inflammation  of  Nerves. 

Acute  Neuritis  is  not  a  very  common  condition.  It  is  usually 
due  to  injury,  gout,  or  rheumatism,  but  is  occasionally  observed  in 
connection  with  septic  wounds.  The  nerve  may  sometimes  be 
felt  to  be  swollen  or  tender,  whilst  severe  pain  of  a  neuralgic 
type  is  often  complained  of  by  the  patient.  On  microscopic 
examination  the  ordinary  signs  of  inflammation  are  well  marked, 
though  mainly  evident  in  the  sheath.  The  Treatment  consists  of 
rest  to  the  limb,  together  with  leeching  or  dry  cupping  over  the 
course  of  the  nerve,  combined  with  belladonna  fomentations,  and 
suitable  general  therapeutic  measures. 

Chronic  Neuritis,  or  Perineuritis,  is  much  more  common  than 
the  former.  It  consists  pathologically  in  an  increase  of  all  the 
connective  tissue  of  a  nerve,  both  around  it  and  between  the 
fasciculi,  with  compression  of  the  vessels  and  nerve  fibres.  It 
may  result  from  injury,  such  as  sprains,  strains,  or  pressure, 
especially  when  the  patient  is  suffering  from  syphilis,  rheumatism, 
or  gout,  and  is  met  with  after  influenza  and  in  various  toxic 
conditions,  e.g.,  alcoholism,  diabetes,  malaria,  etc.  It  is  very 
common  in  the  fifth  nerve,  and  in  the  branches  of  the  brachial 
plexus.  The  Symptoms  vary  a  good  deal  with  the  nerve  affected. 
Occasionally  it  can  be  felt  thickened  and  tender  on  pressure, 
whilst  more  or  less  severe  neuralgia  is  also  noticed,  accompanied 
perhaps  by  some  loss  of  power  in  the  muscles  supplied  by  it. 
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Trophic  lesions  may  ^Iso  be  induced,  such  as  perforating  ulcer, 
or  ankylosis  of  the  terminal  joints  of  fingers  or  toes. 

The  Treatment  in  the  early  stages  consists  in  the  administration 
of  anti-diathetic  remedies,  and,  indeed,  iodide  of  potassium,  with 
or  without  mercury,  is  generally  applicable.  Locally,  prolonged 
rest  is  needed  with  counter-irritation  in  the  form  of  blisters,  and 
later  on  massage  with  suitable  liniments.  If  there  is  any  paresis, 
the  muscles  must  be  stimulated  daily  by  the  faradic  current  or 
electric  bath.  Excessive  pain  is  combated  by  administering 
hypodermically  morphia  or  atropine.  Failing  these,  other  means 
should  be  adopted,  such  as  acupuncture,  in  which  needles  are 
passed  into  the  substance  of  the  nerve,  and  allowed  to  remain  for 
a  few  moments;  this  probably  acts  by  relieving  the  tension  and 
inflammatory  exudation  within  the  sheath.  Various  operative 
measures  dealt  with  under  neuralgia  may  be  called  for  in  severe 
and  protracted  cases. 

For  Tumours  of  nerves,  see  p.  167. 

Neuralgia. 

Neuralgia  is  a  condition  which  either  the  physician  or  the 
surgeon  may  be  called  upon  to  treat ;  it  is  exceedingly  common, 
and  may  be  one  of  the  most  terrible  afflictions  to  which  the 
human  frame  is  subject.  It  is  characterized  by  a  paroxysmal  or 
intermittent  pain  of  a  darting  or  stabbing  character,  which  follows 
the  course  of  some  particular  nerve  or  nerves,  especially  the 
trigeminal.  In  this  nerve  the  attack  commences  suddenly,  and 
the  pain  steadily  increases,  until  it  reaches  a  climax,  and  then 
gradually  or  rapidly  subsides.  These  paroxysms  may  last 
minutes  or  hours,  and  may  recur  at  varying  intervals,  either 
a  few  in  a  day,  or  many  in  an  hour ;  they  may  be  induced  by 
sudden  noises,  a  draught  of  air,  etc.  Moreover,  pressure  over 
the  affected  trunks  may  originate,  relieve,  or  increase  the  pain, 
whilst  the  skin  affected  by  them  is  often  intensely  tender,  and 
even  hyperiemic  and  oedematous  (the  points  douloureux  of  Valleix). 
Occasionally  adjacent  muscles  become  spasmodically  and  sym- 
pathetically contracted  during  the  attack,  whilst  excessive 
secretion,  such  as  from  the  lachrymal  or  sweat  glands,  is  also 
induced.  Herpes  is  sometimes  met  with  in  the  area  of  distribution 
of  the  affected  nerve  (e.g,y  shingles  in  connection  with  intercostal 
neuralgia).  Neuralgic  manifestations  may  occur  in  any  sensory 
or  mixed  nerve,  such  as  the  intercostals  or  sciatic,  or  in  complex 
bodies,  such  as  the  breast,  testis,  or  the  larger  joints. 

The  Causes  of  neuralgia  are  very  diverse,  and  the  surgeon  often 
has  to  look  far  afield  in  order  to  find  them.  Thus,  as  predisposing 
causes  may  be  mentioned  the  hysterical  temperament,  ana'niia, 
and  depressing  circumstances  of  all  kinds,  especially  mental 
anxiety  and  worry.  The  direct  causes  may  be  toxic,  e.g.,  malaria, 
influenza,  lead,  or  mercury  ;  reflex,  e.g,,  ovarian  disease,  worms, 
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etc. ;  central,  from  disease  of  the  spinal  cord  or  brain ;  radical, 
from  pressure  on  the  nerve- roots  as  they  emerge  from  the  spinal 
canal  or  cranium  ;  or  peripheral,  owing  to  lesions  of  the  trunks 
induced  either  by  trauma,  inflammation,  or  new  growths. 

Treatment  consists  primarily  in  attention  to  the  general  health, 
and  the  local  application  of  counter-irritants  and  sedatives.  Iron 
and  arsenic  may  be  given  to  anaemic  patients ;  anti-spasmodics, 
such  as  valerianate  of  zinc,  to  hysterical  women  ;  quinine  or 
arsenic  for  malaria ;  whilst  sea-bathing  or  change  of  air  is  often 
advisable.  Iodide  of  potassium  and  mercury  are  beneficial  in  all 
cases  due  to  syphilis.  When  the  pain  is  excessive,  morphia, 
even  in  large  doses,  may  be  called  for.  Empirical  remedies,  such 
as  antipyrine,  phenacetin,  menthol,  and  croton-chloral  hydrate 
will  sometimes  do  good. 

When,  however,  medicinal  agents  fail,  surgical  measures  are 
indicated  in  order  to  allay  the  patient's  sufferings.  The  following 
are  the  more  usual  methods  adopted : 

1.  In  pnrely  Sensory  Nerves,  such  as  the  trigeminal,  simple 
division  or  neurotomy  has  often  been  resorted  to,  but  the  relief 
gained  is  of  a  most  temporary  nature,  since  sensory  nerves  readily 
unite  after  division,  and  sensation  is  rapidly  restored  even  when 
union  is  incomplete,  probably  by  transmission  through  collateral 
branches ;  hence  the  operation  has  fallen  into  discredit.  A  much 
more  satisfactory  proceeding  is  neurectomy,  or  the  removal  of  a  por- 
tion of  the  nerve-trunk,  after  which  union  of  the  divided  ends  is  less 
likely  to  occur.  Many  of  these  cases,  however,  are  due  to  central 
disease,  and  it  is  an  interesting  question  how  the  trouble  can  be 
benefited  by  such  proceedings  ;  probably  the  explanation  is  that 
the  centre  is  placed  in  a  condition  of  rest  by  the  exclusion  of 
afferent  stimuli.  Acting  on  this  theory,  most  surgeons  nowadays 
endeavour  to  remove  as  large  a  portion  of  the  affected  nerve  as 
possible,  and  Thiersch  suggested  a  plan  of  nerve-extraction  in 
which  the  trunk  is  laid  bare  at  a  suitable  spot,  and  then  grasped 
with  forceps,  and  forcibly  extracted  by  torsion.  An  outline  of 
the  various  methods  employed  on  separate  nerves  is  given  below. 

Finally,  if  all  such  measures  have  failed,  the  roots  of  the  nerves 
may  be  divided  either  within  the  skull  or  in  the  spinal  canal. 

2.  In  a  Mixed  Nerve,  conveying  motor  as  well  as  sensory 
stimuli,  mrve-stretching  has  to  be  mainly  relied  upon.  The  trunk 
is  laid  bare,  and  traction  exercised,  both  centrally  and  peripher- 
ally, by  means  of  a  blunt  hook  if  the  nerve  is  small,  or  of  the 
finger  placed  under  it  if  large.  The  clinical  effect  is  to  abolish 
the  conductivity  of  the  nerve  for  a  time,  either  completely  or 
partially  ;  but  since  it  is  not  divided,  repair  and  restoration  of 
function  follow.  The  elasticity  and  extensibility  of  the  nerves 
are  considerable,  and  the  pressure  needed  to  cause  their  rupture 
has  been  accurately  estimated.  It  varies  much  in  different  indi- 
viduals, and  allowance  must  be  made  for  this  in  all  operations. 
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Thus,  the  sciatic  nerve  will  stand  about  as  much  traction  as  an 
ordinary  man  can  make  with  his  finger  and  thumb ;  it  should  be 
applied  steadily  and  continuously,  not  in  a  series  of  jerks.  The 
effect  of  stretching  is  to  free  the  nerve  from  external  inflam- 
matory adhesions,  and  to  alter  the  relations  between  the  sheath 
and  its  contents.  The  perineurium  has  its  fibrillae,  which  are 
naturally  wavy,  straightened  out,  thereby  compressing  the  lym- 
phatic spaces  between  the  fibres,  and  possibly  rupturing  the  nervi 
nervorum.  The  nerve  becomes  hyperaemic,  and  the  medullary 
sheath  of  the  tubules  may  be  irregularly  broken  up. 

Affections  of  Special  Nerves. 

The  Cranial  Nerves. — The  OlfEwtory  Nerve  may  be  involved  in 
fractures  extending  across  the  cribriform  plate  of  the  ethmoid,  or 
in  severe  cases  of  contusion  of  the  anterior  lobes  of  the  brain 
without  fracture,  resulting  in  loss  of  smell  (anosmia). 

The  Optic  Nerve  is  sometimes  ruptured  in  fractures  of  the  base 
of  the  skull  running  into  the  optic  foramen,  leading  to  sudden  irre- 
mediable blindness ;  or  it  may  be  compressed  by  effused  blood 
or  inflammatory  exudation,  either  within  or  outside  of  its  sheath, 
causing  more  or  less  complete  loss  of  vision  preceded  by  optic 
neuritis  {i.e.,  inflammation  of  the  intraocular  termination  of  the 
nerve,  or  papillitis) ;  but  if  the  haemorrhage  has  not  been  very 
extensive,  vision  may  be  in  measure  restored.  Orbital  cellulitis 
not  unfrequently  causes  pressure  on  the  nerve,  either  immediately 
as  a  result  of  the  inflammation,  or  subsequently  by  cicatricial  con- 
traction. Syphilitic  disease  of  the  sheath  or  the  formation  of  a 
gumma  in  its  neighbourhood,  or  intraorbital  aneurisms  or  tumours, 
may  likewise  induce  amblyopia  from  pressure  on  the  trunk. 

The  Third  Nerve  {motor  oculi)  being  entirely  motor,  paralytic 
symptoms  are  those  to  be  looked  for.  They  may  arise  from 
central  causes,  such  as  syphilitic  or  degenerative  changes  in  the 
floor  of  the  third  ventricle ;  or  from  peripheral  lesions,  such  as 
aneurisms,  tumours,  trauma,  etc.,  either  in  the  orbit,  sphenoidal 
fissure,  or  base  of  the  skull.  The  Symptoms  of  complete  paralysis 
are  as  follows :  {a)  Ptosis,  or  drooping  of  the  upper  eyehd,  from 
loss  of  power  in  the  levator  palpebrae  superioris ;  (Jb)  external 
strabismus,  or  squint,  from  paralysis  of  the  inner,  upper,  or  lower 
recti,  the  eye  being  also  directed  a  little  downwards  from  paralysis 
of  the  inferior  oblique ;  {c)  mydriasis,  or  dilatation  of  the  pupil, 
from  palsy  of  the  iris ;  {d)  loss  of  accommodation,  from  the  ciliary 
muscle  being  paralyzed ;  and  {e)  some  slight  protrusion  of  the 
eyeball  (exophthalmos),  owing  to  most  of  its  muscles  being 
flaccid  and  relaxed.  In  consequence,  however,  of  its  close 
proximity  to  the  fourth,  fifth,  and  sixth  nerves  in  the  walls  of 
the  cavernous  sinus  and  sphenoidal  fissure,  symptoms  referable 
to   these  trunks  are  often  associated   with   the  above,  as  also 
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venous  congestion  of  the  eye  and  orbit  from  pressure  on  the 
sinus.  Should  the  eyeball  be  totally  immobilized  from  paralysis 
of  all  its  muscles  without  venous  congestion,  the  condition  is 
known  as  ophthalmoplegia  externa,  and  is  always  due  to  central 
disease  affecting  the  floor  of  the  third  ventricle,  and  probably  of 
syphilitic  or  tabetic  origin.  The  Treatment  in  most  cases  consists 
in  the  administration  of  mercury  and  iodide  of  potassium. 

Paralysis  of  the  Fourth  Nerve  (Pathetic) ,  which  supplies  the 
superior  oblique  muscle,  results  in  defective  movement  of  the 
eyeball  downwards  and  outwards. 

The  Fifth  or  Trigeminal  Nerve  is  occasionally  torn  in  head 
injuries,  giving  rise  to  anaesthesia,  with  perhaps  ulceration  of  the 
cornea ;  but  such  cases  are  exceedingly  rare.  Much  more  common 
is  the  disease  known  as  trigeminal  neuralgia,  or  tic  douloureux,  which 
is  more  frequently  observed  in  women  than  in  men.  It  is  to 
be  clearly  distinguished  from  the  simpler  forms  of  neuralgia  due 
to  some  local  irritation  or  general  weakness  by  the  paroxysmal 
character  and  violence  of  the  pain  ;  hence  the  term  *  epileptiform 
tic  *  has  been  applied  to  it,  and  not  inaptly  represents  the  terrible 
nature  of  the  affection.  As  a  rule,  it  commences  in  the  infra- 
orbital or  inferior  dental  branches,  radiating  thence  to  all  the  other 
divisions  of  the  nerve.  The  paroxysms  are  not  very  frequent  at 
first,  but  they  rapidly  increase  both  in  number  and  severity,  until 
at  last  the  patient  becomes  utterly  prostrate,  and  may  be  so 
depressed  as  to  contemplate  or  even  attempt  suicide.  The  con- 
dition is  often  influenced  considerably  by  the  general  health,  and 
intermissions  of  varying  length  occur.  The  attacks  are  accom- 
panied by  twitching  of  the  muscles  of  the  face,  and  even  of  the 
neck-,  also  by  unilateral  sweating  and  hypera^mia  of  the  head, 
and  the  development  of  such  marked  *  points  douloureux,'  that 
possibly  the  patient  cannot  brush  his  hair  or  wash  his  face  on 
the  affected  side,  which  becomes  dirty  and  is  often  shiny  from 
trophic  changes.  Lachrymation  is  a  marked  feature  during  the 
attacks,  and  there  may  be  a  considerable  increase  in  the  salivary 
secretion,  as  also  in  that  of  nasal  mucus. 

As  to  the  Caue  of  tic  douloureux,  but  little  can  be  said  for  certain,  although 
many  conditions  may  contribute  to  its  production,  viz.:  (a)  Central  ca.uses,  such 
as  changes  of  a  sclerosing  type  in  the  deep  centres  of  the  fifth  nerve,  or  in  the 
Gasserian  ganglion ;  (b)  radical,  or  those  due  to  compression  or  disease  of  the 
roots  of  the  nerve,  reaching  from  the  ganglion  to  the  cranial  foramina ; 
(c)  cranial  conditions,  such  as  diminution  in  the  size  of  the  foramina  of  exit  of 
the  nerves,  which  not  only  vary  immensely  in  dififerent  skulls,  being  generally 
smaller  in  women,  but  als<i  may  be  encroached  upon  by  callus,  inflammatory 
swellinss,  or  tumours  ;  (d)  peripheral  causes,  ^.^.,  dental  caries,  narrowing  of  the 
walls  of  the  bony  canals,  etc. ;  (e)  toxic  agents,  e.g.,  malaria,  which  especially 
tends  to  afifect  the  supra-orbital  nerve,  constituting  the  so-called  '  brow  ague  '; 
and  (/)  reflex  phenomena,  e.g.,  ovarian  disease,  errors  of  refraction,  etc. 

In  the  ^nreatment  of  tic  douloureux,  innumerable  remedies  have  been  used, 
with  a  varying  degree  of  success,  e.g.,  quinine,  where  there  is  a  malarial  history ; 
iodides  and  mercury  for  syphilis ;  iron  and  arsenic  for  ana?mic  patients  ;  and, 
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Culing  these,  croton-chloral,  paraldehyde,  etc.  All  sources  of  reflex  irritation 
should  be  removed  or  treated,  such  as  carious  teeth,  errors  of  refraction,  intra- 
nasal trouble,  ovaritis,  etc.  If  the  pain  persists,  Operative  Meaanrei  will, 
sooner  or  later,  be  required.  Neurotomy  and  nerve-stretching  may  give 
temporary  relief,  but  most  surgeons  have  been  led  by  experience  to  the  con- 
clusion that  the  greatest  measure  of  success  follows  neurectomy,  and  that  the 
larger  the  portion  excised,  and  the  nearer  that  portion  is  to  the  central  organs, 
the  better  the  results  attained.  Hence  much  more  extensive  operations  are 
now  undertaken  than  formerly,  even  extending  to  the  Gasserian  ganglion  itself. 
The  operations  which  have  been  utilized  in  dealing  with  this  nerve  are  so 


Fig.  84. a,  Incision  for  division  of  supra-orbital  nerve  ;  b,  line  indicating 

position  of  supra-lrochle:ir  nerve,  passing  from  angle  of  mouth  through 
the  inner  canthus ;  the  short  cross-line  at  its  upper  end  is  the  incision 
required  to  expose  it ;  c,  position  of  infra-orbital  nerve  and  incision ; 
d,  Carnochan's  incision  for  neurectomy  of  the  second  division. 

numerous  and  often  so  complicated  that  we  can  merely  give  the  briefest 
description  here  of  those  which  we  usually  employ.*  All  purely  subcutaneous 
or  submucous  methods  are  to  be  condemned  for  their  inaccuracy  and  in- 
efficiency, as  also  on  account  of  the  bleeding  which  is  likely  to  result  fronft  the 
Closely  contiguous  bloodvessels. 

The  Supra-orbital  Nen-e  does  not  very  commonly  re(iuire  division  or  extrac- 
tion, since  neuralgia  of  this  trunk  is  certainly  more  amenable  to  therapeutic 

•  Owing  to  necessary  limitations  of  space  we  must  refer  readers  for  further 
details  to  Rose  on  '  Tngeminal  Neuralgia'  (Bailli^rc,  Tindall  and  Cox,  1892). 
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measures  than  other  forms.  The  pain  usually  recurs  about  the  same  time 
each  day,  and  may  be  treated  by  giving  a  pill  containing  ferri  sulph.,  i  grain, 
quiniae  disulph.,  2  grains,  and  morphina?  hydrochlor.,  ^  grain,  four  hours 
before  the  attack  is  expected,  and  repeating  it  every  hour  till  six  pills  in  all 
have  been  taken.  At  the  same  time  attention  must  be  directed  to  any  local 
cause  of  irritation.  Should  the  pain  persist  in  spite  of  treatment,  neurectomy 
may  be  undertaken.  The  nerve  emerges  from  the  orbit  through  the  supra- 
orbital notch,  lying  at  the  junction  of  the  inner  and  middle  thirds  of  the  upper 
margin,  and  is  reached  by  an  incision  following  the  course  of  the  eyebrow, 
through  which  the  orbicularis  is  divided  along  the  line  of  its  fibres  (Fig.  84,  a). 
By  incising  the  periosteum  and  depressing  it,  together  with  the  orbital  fat, 
the  nerve  can  be  followed  back  for  some  distance,  and  a  considerable  portion 
removed. 

The  Stipra-trochlcar  Nerve  has  been  stretched  (somewhat  empirically,  it  is 
true)  for  sundry  obscure  neuralgic  affections  of  the  eyeball,  and  occasionally 
with  considerable  success.  It  emerges  from  the  orbit  along  a  line  drawn  from 
the  angle  of  the  mouth  through  the  inner  canthus  (Fig.  84,  b).  An  incision  is 
made  at  right  angles  to  this  course  just  below  the  eyebrow,  and  the  nerve, 
which  is  found  in  several  filaments,  stretched  or  divided. 

The  Infra-orbital  Nerve  emerges  from  the  foramen  of  the  same  name  at  a  spot 
about  \  inch  below  the  centre  of  the  lower  margin  of  the  orbit.  It  can  be 
reached  and  divided  by  a  horizontal  or  curved  incision  placed  over  this  site 
(Fig.  84,  c) ;  but  since  such  an  operation  is  unlikely  to  give  more  than  temporary 
relief,  the  root  of  the  second  division  should  be  at  once  attacked  if  operative 
procedures  are  necessary.  It  is  most  desirable  to  divide  the  nerve  behind 
Meckel's  ganglion,  and  hence  the  operations  which  are  f)erformed  from  the 
face  (either  Wagner's,  which  follows  the  floor  of  the  orbit,  or  Carnochan's, 
which  traverses  the  antrum)  are  objectionable,  whilst  they  are  almost  certain 
to  leave  ugly  cicatrices  (Fig.  84,  d). 

Thz  pterygoid  uiQihodi,  or,  as  it  called,  the  Braun-Lossen  operation,  is  without 
doubt  the  best  for  dealing  with  the  root  of  the  second  division.  Our  exp)erience 
of  this  proceeding,  which  is  now  extensive,  has  induced  us  to  modify  the 
original  plans  considerably,  and  our  usual  method  of  procedure  is  as  follows : 
The  incision  commences  at  the  external  angular  process  of  the  frontal  bone, 
follows  the  upf)er  border  of  the  zygoma,  and  curves  downwards  in  front  of  the 
ear  to  reach  the  angle  of  the  lower  jaw  (Fig.  72,  F).  The  flap  thus  marked  out, 
consisting  only  of  skin  and  subcutaneous  fat,  is  dissected  forwards,  temporarily 
fixed  by  a  suture  to  the  nose,  and  protected  with  gauze.  The  zygoma  is 
exposed  by  a  horizontal  incision  through  the  periosteum,  which  is  cleared 
from  the  bone  by  a  suitable  raspatory,  and  drilled  front  and  back  so  as  to 
carry  silver  wires  in  the  subsequent  suturing  up  (Fig.  85) ;  it  is  then  sawn 
through  and  turned  down,  together  with  the  masseter.  The  mouth  is  slightly 
opened  with  a  gag,  and  the  temporal  tendon  pulled  well  backwards  from  the 
front  of  the  temporal  fossa  by  retractors,  exposing  thereby  the  pterygo- 
maxillary  fissure,  although  the  coronoid  process  is  sometimes  so  large  as  to 
need  removal.  The  internal  maxillary  vessels  are  then  looked  for,  and,  if 
possible,  secured  by  ligatures  and  divided.  The  root  of  the  second  division 
of  the  fifth  nerve  can  then  be  hooked  up  on  an  aneurism  needle  as  it  emerges 
from  the  foramen  rotundum,  and  divided — a  proceeding  much  facilitated  by 
chiselling  away  a  bony  prominence  which  rises  from  the  base  of  the  great  wing 
of  the  sphenoid,  on  the  posterior  aspect  of  the  junction  of  the  two  limbs  of  the 
pterygo-maxillary  fissure.  By  also  dividing  the  nerve  as  it  emerges  from  the 
infra-orbital  foramen  through  an  incision  in  the  face,  the  whole  trunk  is  set 
free,  and  can  be  removed  by  traction,  all  the  dental  branches  being  torn  across 
The  displaced  structures  are  then  put  back  in  position,  the  zygoma  is  sutured 
with  silver  wire,  and  the  incision  in  the  skin  closed.  The  results  gained  by 
this  method  have  been  very  satisfactory,  scarcely  any  scar  persisting,  and  the 
freedom  from  pain  being  usually  prolonged  and  complete. 

The  third  division  of  the   trigeminal  nerve  has  many  branches,  but   the 

22 


338 


A  MANUAL  OF  SURGERY 


lingual  and  inferior  dental  are  those  mainly  affected  with  neuralgia  sufficiently 
severe  to  call  for  operative  interference.  For  purely  local  lesions  they  can 
be  divided  separately  in  the  peripheral  portions  of  their  course,  but  for 
epileptiform  tic  it  is  best  to  deal  with  them  at  the  same  time  close  to  the 
foramen  ovale. 

The  Lingual  Ntrve  can  be  divided  frofai  within  the  mouth  by  a  simple 
incision  doMm  to  the  bone,  as  it  crosses  the  junction  of  the  upper  and  middle 
thirds  of  a  line  drawn  from  the  crown  of  the  last  lower  molar  tooth  to  the 
angle  of  the  jaw  ;  or  it  may  be  sought  for  more  carefully  after  division  of  the 
mucous  membrane.  Such  methods,  however,  lack  precision,  and  are  not  only 
useless,  but  dangerous,  owing  to  the  necessary  occurrence  of  sepsis. 

The  Inferior  Dental  Nerve  is  sometimes  the  seat  of  neuralgia,  due  to  com- 
pression in  its  bony  canal  as  a  result  of  dental  troubles.     It  may  then  suffice 


Fig.  85. — Zygoma  and  Lower  Jaw  in  situ  to  .show  Position  uf  Saw-cuts 
AND  Drill-holes  in  the  13raun-Lossen  Operation,  and  in  that  for 
Removal  of  the  Gasserian  Ganglion. 


to  trephine  the  inferior  maxilla,  making  the  necessary  incision  along  its  lower 
border,  and  remove  half  its  tliickness,  so  as  to  expose  the  nerve  in  its  canal. 

Section  of  the  third  division  of  the  fifth  nerve  at  the  foramen  oi'ule  is  l>cst  accom- 
plished in  the  following  manner:  A  flap  of  skin  and  sulKutaneous  tissue  is 
reflected  forwards  from  the  pan^tid  region,  extending  from  tlio  zygoma  above 
to  the  angle  of  the  jaw  below  (Tig.  72,  F),  exposing  thus  the  nannitl  gland 
with  the  socia  parotidis  and  the  m;usseter  muscle,  covered  by  fascia  If  the 
incision  is  kept  strictly  to  the  subcutaneous  tissues,  the  facial  nerve  is  in 
no  way  endangered.  The  masseter  is  then  divided  trans\ersely  immediately 
below  the  socia  parotidis,  and  the  vertical  ramus  of  the  infericjr  maxilla  cleared 
of  muscle  and  periosteum  to  a  sufficient  extent  to  allow  the  application  of  a 
.y  f -inch  trephine  just  below  the  sigmoid  notch,  the  remaining  bridge  of  bone 
being  subsequently  removed  by  cutting  pliers;  enough  bone  is  left  in  front  and 
behind  to  preserve  the  continuity  of  the  jaw  with  the  articular  and  ccronoid 
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processes.  The  fibres  of  the  external  pterygoid  muscle  can  now  be  seen  cross- 
ing the  apper  part  of  the  wound  horizontally,  and  over  it  the  internal  maxillary 
artery  sometimes  courses,  giving  rise  to  considerable  haemorrhage  if  it  is 
wounded.  The  lingual  and  dental  nerves  are  usually  found  close  together, 
emerging  from  under  the  outer  pterygoid  muscle,  and  lying  between  the 
internal  pterygoid  and  the  bone.  The  peripheral  portions  should  be  twisted 
or  puUea  up,  and  divided  below  as  far  down  as  possible,  whilst  by  drawing 
the  external  pterygoid  outwards  with  retractors,  the  foramen  ovale  can  be 
seen,  if  electric  illumination  is  employed,  and  the  nerve  trunks  divided  at  the 
point  of  exit.  The  wound  usually  heals  well,  and  leaves  but  little  scar, 
although  some  impairment  in  the  mobility  of  the  jaw  may  result,  partly  from 
the  cicatrization  following  disturbance  of  the  muscles  and  tissues,  but  mainly 
from  paralytic  atrophy  of  the  muscles  supplied  by  the  divided  nerve. 

In  cases  where  such  measures  have  been  adopted  and  have  failed,  or  where 
the  pain  is  referred  to  the  whole  nerve,  removal  of  the  Gasserian  ganglion  has 
been  successfully  performed,  but  should  never  be  undertaken  until  the  extra- 
cranial proceedings  have  been  very  thoroughly  carried  out.  The  operations 
are  so  elaborate  and  recondite  that  we  can  only  give  a  bare  outline  of 
them  here. 

Ron's  operation  approaches  the  ganglion  through  the  pterygoid  region,  taking 
the  third  division  as  its  guide.  An  incision  (Fig.  72,  F)  similar  to  that  for 
exposing  the  foramen  ovale  is  made  through  the  skin,  and  the  flap  thus  marked 
out  is  drawn  forwards  and  stitched  out  of  the  way.  The  zygoma  is  drilled, 
divided  (Fig.  85),  and  turned  down  together  with  the  masseter ;  the  coronoid 
process  is  then  divided  or  removed,  and  together  with  the  temporal  muscle 
turned  upwards  ;  the  internal  maxillary  artery  is,  if  possible,  secured,  and  the 
sphenoidal  attachment  of  the  external  pterygoid  scraped  away  so  as  to  allow 
of  the  exposure  of  the  foramen  ovale,  which  lies  just  behind  the  base  of  the 
pterygoid  processes.  A  ^-inch  trephine  is  now  applied  immediately  outside 
the  foramen  ovale,  and  the  bone  around  the  opening  thus  made  is  also 
removed  by  forceps  or  chisel  so  as  to  give  more  space.  The  trunk  of  the  third 
division  is  traced  upwards,  the  sheath  of  the  ganglion  opened,  the  second 
division  cut  through  by  means  of  a  sharp  cutting-hook,  and  the  ganglion  torn 
away  piecemeal,  or,  at  any  rate,  broken  up.  There  is  likely  to  be  a  good  deal 
of  bleeding,  especially  in  the  earlier  stages  of  this  operation,  chiefly  derived 
from  veins ;  it  can,  however,  be  usually  restrained  by  packing  the  wound  for 
a  few  moments  with  sponges  wrung  out  of  very  hot  lotion.  Efficient  electric 
illumination  is  absolutely  essential,  since  the  wound  is  a  very  deep  one. 

A  modification  of  and  improvement  upon  this  plan  has  been  introduced  by 
Doyen.*  The  earlier  steps  are  alike,  though  the  incision  diff"ers  somewhat. 
The  zygoma  with  the  masseter  is  turned  down,  and  the  coronoid  process  divided 
and  together  with  the  bulk  of  the  temporal  muscle  removed.  The  great  wing 
of  the  sphenoid  is  cleared  and  a  trephine  apphed  just  above  the  pterygoid 
ridge.  The  dura  mater  is  then  detached  and  the  bone  nibbled  away  with  a 
rongeur  from  all  round  the  opening,  and  downwards  so  as  finally  to  reach  the 
foramen  ovale.  The  temporo-sphenoidal  lobe  of  the  brain  is  held  up  under  a 
retractor  so  that  the  second  and  third  divisions  of  the  nerve  can  be  recognised, 
divided  peripherally  and  cleared.  The  dural  sheath  of  the  ganglion  (cavum 
Meckelii)  is  then  opened,  and  the  greater  portion  of  it  can  be  removed  ;  the 
innermost  portion  is  so  adherent  to  the  cavernous  sinus  that  it  is  better  not  to 
attempt  its  removal.  The  zygoma  is  wired  back  into  place,  and  the  wound 
can  then  be  closed. 

The  Hartley-Krause  operation  was  devised  independently  by  the  two  surgeons 
whose  names  are  associated  with  it.  An  0-shaped  flap  is  marked  out  in  the 
temporal  region,  the  base  situated  just  above  the  zygoma.  Through  this  the 
subjacent  bone  is  divided  by  chisel  or  electric  saw,  and  the  whole  flap  of  skin, 

•   For  Doyen's  operation,  see  Practitioner,  May,  1902. 
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muscle,  and  bone  is  turned  down  en  bloc,  exposing  the  dura  mater,  which  is 
gently  stripped  up  from  the  middle  fossa  of  the  skull  as  far  as  the  cavernous 
sinus.  Profuse  haemorrhage  is  likely  to  be  caused  by  this  proceeding,  derived 
mainly  from  the  middle  meningeal  trunk  or  its  branches,  and  must  be  con- 
trolled by  pressure,  or  possibly  by  plugging  the  foramen  spinosum  with  puri- 
fied sponge.  The  second  and  third  divisions  of  the  nerves  are  readily  found 
beneath  the  periosteum,  and  are  traced  back  to  the  ganglion  as  it  lies  on  the 
apex  of  the  petrous  bone,  and  it  is  then  dealt  with  as  in  the  last  operation. 

As  far  as  we  can  see,  the  freedom  from  pain  is  certainly  more  prolonged 
than  after  any  of  the  operations  upon  the  peripheral  portions  of  the  nerve 
trunks,  and  may  possibly  be  permanent ;  certainly  some  of  the  cases  on  which 
we  have  operated  have  remained  seven  or  eight  years  without  recurrence. 
At  the  same  time  we  cannot  but  admit  that,  with  a  mortality  which  amounts 
to  about  lo  or  15  per  cent.,  it  is  very  desirable  to  perform  the  extracranial 
operations  very  thoroughly  before  resorting  to  such  a  serious  measure. 
During  the  last  few  years  we  have  been  working  along  these  lines,  taking 
the  greatest  precautions  to  excise  very  extensive  portions  of  the  nerves,  and 
have  been  much  gratified  with  the  results. 

The  Sixth  Nerve  may  be  torn  or  compressed,  either  in  its  intra- 
cranial course  along  the  inner  wall  of  the  cavernous  sinus,  or  as  it 
passes  through  the  sphenoidal  fissure,  or  in  the  orbit,  as  a  result 
of  penetrating  wounds  or  blows.  Its  division  causes  paralysis  of 
the  external  rectus  and  consequent  internal  strabismus. 

The  Seventh  or  Facial  Nerve  may  be  paralyzed  from  a  great 
variety  of  causes,  which  may  be  described  under  the  following 
headings : 

{a)  Intra-cranial  lesions. — If  simply  cortical,  as  from  pressure, 
haemorrhage,  degeneration,  etc.,  a  limited  portion  of  the  opposite 
side  of  the  face  is  usually  involved.  If  suh-cortical,  or  in  the 
corona  radiata,  or  corpus  striatum,  as  from  haemorrhage,  or 
softening  due  to  carotid  thrombosis  or  embolus,  the  paralysis 
appears  on  the  opposite  side  together  with  hemiplegia,  but  only 
the  lower  half  of  the  face  is  palsied,  the  associated  movements 
of  the  eyelids  being  left.  If  the  lesion  is  situated  in  the  pons, 
the  deep  facial  centres  may  be  implicated,  and  then  paralysis 
with  rapid  atrophy  of  the  facial  muscles  ensues  on  the  same  side 
as  the  lesion,  together  with  loss  of  power  of  the  opposite  arm 
and  leg  (crossed  paralysis).  If  the  root  of  the  nerve  between  the 
centres  and  the  internal  auditory  meatus  is  involved,  the  whole 
of  the  same  side  of  the  face  is  paralyzed,  accompanied,  as  a  rule, 
by  deafness. 

(h)  Cranial  lesions,  —  There  are  two  not  uncommon  causes 
grouped  under  this  heading,  viz.,  (i.)  fracture  of  the  base  of  the 
skull,  involving  the  petrous  portion  of  the  temporal  bone,  the 
paralysis  supervening  either  immediately  after  the  injury  from 
laceration,  a  rare  phenomenon,  or  some  weeks  later  from  implica- 
tion in  the  callus,  the  usual  cause;  or  (ii.)  as  a  complication  of 
chronic  otorrhcea,  and  then  due  to,comprcssion  or  inllammation 
of  the  nerve  in  the  aqueductus  Fallopii.  In  both  these  forms  the 
palsy  is  complete  on  the  side  affected,  and  owing  to  the  com- 
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mimication  of  the  facial  with  the  petrosal  nerves  in  this  part  of 
its  course  there  may  be  unilateral  drooping  of  the  velum  palati, 
the  uvula  being  deflected  towards  the  sound  side. 

(c)  Extra-cranial  lesions  from  injury,  inflammation  from  exposure 
to  cold,  or  the  pressure  of  a  tumour,  e.g.,  malignant  disease  of  the 
parotid.  This  variety  has  been  called  '  Bell's  palsy,'  and  is 
usually  characterized  by  the  whole  side  of  the  face  being  alTected) 
but  without  implication  of  the  palate  or  uvula. 

The  general  Signs  of  facial  paralysis  {Fig.  86}  are  as  follows : 
The  side  of  the  face  is  immobile  and  expressionless,  all  the  natural 


On  the  Icfl  siiie  the  face  is  in  .1  pfisitiim  of  rest ;  on  ihc-  riRht  side  an  altempi 
has  been  made  Id  cliise  the  eye'*,  thai  on  the  patalyieil  side  remaininj;  open, 
and  the  eyebal!  roUinH  upivardB  and  outwards,  whilst  the  asymmetry  of  the 
face  becomes  more  maniienl. 


folds  and  wrinkles  being  lost ;  the  eye  cannot  I'u  completely  closed, 
and  on  attempting  to  do  so  the  cyi-liall  is  usually  seen  to  roll 
upwards  and  outwards;  ulccralion,  and  even  perforation,  of  the 
cornea  may  result  from  this  exposure.  Trom  the  drooping  and 
relaxation  of  the  lower  eyelid,  the  apposition  of  the  punctum 
lachrymalc  to  the  conjunctiva  is  imperfect,  and  thus  tears  escape 
over  the  face  (epiphora),  a  condition  aggravated  by  the  loss  of  the 
suction-like  action  of  the  lachrymal  sac,  owing  lo  the  associated 
paralysis  of  the  fendo  oculi  and  tensor  tarsi.  On  attempting  to 
move  the  face,  as  in  laughing  or  slunviiig  tlie  teeth,  the  muscles 
on  the  non-paralyzed  side  are  alone  contracted,  and  marked 
asymmetry  results  from   the  drawing  over  of  the  opposite  side. 
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The  lips  cannot  be  closed  firmly,  and  hence  whistling  and  such- 
like actions  are  prevented.  Food  collects  between  the  cheek  and 
the  teeth,  owing  to  paralysis  of  the  buccinator,  and  the  patient 
after  a  meal  has  to  clear  out  the  debris  with  a  spoon  or  his  fingers. 

The  Treatment  of  facial  paralysis  necessarily  depends  upon  its 
cause.  In  the  majority  of  cases  medical  treatment  (including  the 
administration  of  perchloride  of  mercury  and  iodide  of  potassium) 
will  suffice,  together  with  massage  and  electricity;  in  others, 
surgical  measures  with  a  view  to  remove  some  obvious  cause  of 
pressure  may  be  necessary. 

Facial  Tic  (or  histrionic  spasm)  consists  of  a  clonic  contraction 
of  the  facial  muscles,  due  to  some  lesion  of  the  centre  in  the  pons 
or  cortex.  The  condition  causes  great  discomfort  to  the  patient, 
and  may  involve  the  whole  side  of  the  face,  or  merely  one  part  of 
it,  such  as  the  orbicularis  oculi.  Treatment  consists  in  the  admin- 
istration of  nerve  tonics  or  anti-spasmodics,  and,  failing  that, 
stretchings  or  even  in  severe  cases  division,  of  the  facial  nerve  has 
been  employed,  but  is  most  unsatisfactory. 

Operation. — The  nerve  is  exposed  immediately  below  the  ear,  its  position 
being  indicated  by  a  horizontal  line  drawn  from  the  middle  of  the  anterior 
border  of  the  mastoid  process,  and  usually  corresponding  to  the  point  where 
the  mastoid  meets  the  lobule  of  the  ear.  The  incision  extends  from  just 
behind  the  external  meatus  along  the  anterior  border  of  the  sterno-mastoid 
muscle  to  the  level  of  the  angle  of  the  jaw.  The  parotid  gland  is  separated 
from  the  muscle,  and  both  are  well  retracted,  exposing  by  this  means  the 
posterior  belly  of  the  digastric.  The  facial  nerve  is  found  above  this, 
running  directly  forwards  from  the  centre  of  the  mastoid  process.  The  great 
auricular  nerve  is  divided  in  the  superficial  incision,  and  the  posterior  auricular 
vessels  will  require  a  ligature.  The  internal  jugular  vein  is  close  to  the 
posterior  margin  of  the  wound.  The  operation  is  a  deep  one,  and  by  no 
means  easy  in  a  patient  with  a  thick  neck.  The  effect  of  stretching  the 
nerve  is  to  temporarily  paralyze  it,  but  the  ultimate  results  have  been  by 
no  means  encouraging,  only  one  case  out  of  twenty  collected  by  Godlee  being 
successful. 

The  Auditory  Nerve  may  be  injured  in  fractures  of  the  base  of 
the  skull,  either  one  or  both  sides  being  involved.  Incurable 
deafness  usually  results,  often  associated  with  facial  palsy. 

It  is  a  little  doubtful  what  eflfect  would  be  produced  by  injury 
of  the  Qlossopharsmgeal  Nerve,  but  in  one  case  in  which  it  was 
supposed  to  be  compressed  the  patient  suffered  from  difficulty  in 
swallowing  and  speaking,  together  with  persistent  ulceration  of 
the  tongue ;  death  resulted  from  oedema  of  the  glottis. 

A  severe  injury  to  the  Pnenmogastric  Nerve  may  prove  rapidly 
fatal,  but  less  serious  lesions  result  in  palpitation,  vomiting,  and 
a  sense  of  suffocation ;  such  phenomena  sometimes  manifest 
themselves  after  head  injuries,  especially  fractures  involving  the 
posterior  fossa,  and  indicate  that  the  jugular  foramen  has  been 
encroached  on.  The  nerve  is  also  exposed  to  injury  in  operations 
about  the  neck,  e.g,,  ligature  of  the  carotid,  or  removal  of  tuber- 
culous glands.    Irritation  causes  vomiting  and  temporary  inhibition 
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of  the  heart's  actkm ;  one-sided  divisiou  sometimes  does  compara- 
tively little  harm,  but  if  both  nerves  are  divided,  death  results  from 
laryngeal  paralysis  or  from  such  complications  as  oedema  or 
congestion  of  the  lungs.  When  the  vagus  is  injured  in  the  lower 
part  of  the  neck  or  compressed  by  an  aneurism,  or  if  the  recurrent 
1aryng|eal  nerve  is  divided  or  compressed,  hoarseness  or  partial 
aphonia  ia  iHxxhicedy  from  paralysis  either  of  all  the  muscles  on 
one  side  of  the  larynx,  or  m  dighter  cases  only  of  the  abductor 
(crico-arytenoideus  posticus). 

The  BaSaMX  AciceMOiy  Herre  may  be  irritated,  either  at  its  exit 
from  the  skull  by  a  fracture  runnin|p  through  the  jugular  foramen, 
or  in  its  peripheral  course  by  inflamed  lymphatic  glands,  etc. 
Clonic  spasm  of  the  stemo-mastoid  and  trapezius  is  usually  due 
to  central  changes,  and  it  is  for  this  form  of  spasmodic  torticollis 
that  strHckimg  w  divisum  of  the  spinal  accessory  nerve  is  employed. 


. — The  nerve  nms  downwards  and  backwards  at  right  angles  to 
the  centre  o£  a  line  posdng  from  the  angle  of  the  jaw  to  the  apex  of  the 
mantoid  proceia;  it  enters  the  deep  aspect  of  the  stemo-mastoid  about 
3  mches  below  that  spot.  An  incision  is  made  along  the  anterior  border  of 
the  stemo-mastoid,  reaching  from  the  ear  to  the  comu  of  the  hyoid  bone. 
The  frada  is  divided,  and  the  muscle  drawn  backwards  to  expose  the  posterior 
btXky  o£  thedipstric.  from  under  the  lower  border  of  which  the  nerve  emerges, 
passing  first  m  front,  and  then  below  the  transverse  process  of  the  atlas. 
which  can  be  readily  Mt.  The  operation  has  not  given  good  results,  since. 
even  if  the  twitching  of  the  head  and  neck  ceases,  the  spasmodic  phenomena 
often  recur  elsewhera. 

The^  Bnoifiomal  Verve  may  be  accidentally  divided  in  an 
operation,  or  compressed  by  an  aneurism  of  the  external  carotid, 
or  by  a  new  growth.  Unilateral  paralysis  or  weakness  of  the 
tongue  results,  the  organ,  when  protruded,  being  directed  towards 
the  paralyzed  side. 

The  Spinal  Nenres. 

The  nerves  constituting  the  Oervical  Plezns  are  exposed  to 
injury  either  from  blows,  dislocations  of  the  cervical  spine,  pene- 
trating wounds,  or  during  operations.  No  very  serious  results 
follow,  except  in  the  case  of  the  Phrenic  Nerve,  division  of  which 
may  cause  instant  death  by  paralysis  of  the  diaphragm,  although 
when  but  one  nerve  is  divided  the  patient  can  survive.  Irritation 
of  the  ner\'e  gives  rise  to  spasmodic  cough  or  hiccough. 

The  Biicliial  Plexus  may  be  injured  from  exactly  similar  causes, 
paralysis  or  spasm  of  the  muscles  of  the  arm  arising  from 
division  or  irritation  of  the  motor  branches,  whilst  hyperaesthesia 
or  anaesthesia  may  follow  from  damage  to  the  sensory  trunks. 
Thus  a  blow  on  the  back  of  the  neck  opposite  the  fifth  or  sixth 
vertebrae  caused  paralysis  of  the  serratus  magnus  and  rhomboids 
(winged  scapuls^ ;  an  old  unreduced  unilateral  dislocation  of  the 
seventh  cervical  vertebra  produced  intense  neuralgia  along  the 
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course  of  the  ulnar  nerve,  and  many  similar  instances  might  he 
mentioned. 

One  special  form  of  injury  may  be  alluded  to  in  which  the  roots 
of  the  fifth  and  to  a  less  extent  of  the  sixth  cervical  nerves  are 
wrenched  or  torn  as  a  result  of  a  fall  on  the  shoulder,  which  is 
pressed  downwards,  whilst  the  head  is  forced  over  to  the  opposite 
side,  a  type  of  accident  which  is  liable  to  follow  a  spill  from  a  high 
dog-cart.  The  result  is  paralysis  of  Erb's  pre- axial  group  of 
muscles,  including  the  biceps,  deltoid,  and  supinator  longus,  arising 
from  the  fifth  nerve,  whilst  the  extensors  of  the  fingers  and  wrist 
are  involved  when  the  sixth  nerve  is  also  injured.  Sensory  lesions 
are  usually  slight,  and  recovery,  though  slow,  ensues  after  a  time. 

The  Treatment  is  mainly  symptomatic,  including  the  adminis- 
tration of  iodide  of  potassium  and  the  local  application  of  blisters 
or  other  counter-irritants  and  of  electricity.  In  cases  where  there 
is  severe  and  intractable  neuralgia,  not  referred  to  any  discoverable 
lesion,  or  where  clonic  spasm  of  the  muscles  of  the  arm  and 
shoulder  are  met  with,  sUctching  of  the  brachial  plexus  may  be 
required. 

Operation. — The  patient  lies  on  his  back,  with  the  head  directed  to  the 
opposite  side,  and  the  arm  well  drawn  down  ;  a  cushion  is  inserted  under  the 
shoulder  to  steady  it.  An  incision  is  made  above  the  centre  of  the  clavicle, 
3  or  4  inches  in  length,  parallel  to  the  anterior  border  of  the  trapezius.     The 

Elatysma  and  deep  fascia  are  divided,  and  the  deep  cellular  tissue  opened  up 
y  retracting  the  margins  of  the  wound.  The  posterior  belly  of  the  omo- 
hyoid is  thus  exposed,  and  the  posterior  border  of  the  scalenus  anticus 
defined.  The  cords  of  the  plexus  are  Icund  emerging  between  the  latter 
muscle  and  the  medius  ;  they  are  carefully  isolated  by  division  of  the  sheath 
covering  them,  and  pulled  upon  by  the  finger  or  an  aneurism  needle  passed 
under  tuem.  Special  care  must  be  taken  of  the  lowest  cord  of  the  plexus, 
which  passes  behind  the  subclavian  artery.  The  nerves  are  stretched  both 
centripetally  and  centrifugally.  Excellent  results  have  followed  this  opera- 
tion, although  in  a  few  cases  the  necessary  cicatrization  which  followed  led  to 
a  recurrence  of  the  symptoms. 

The  Circumflex  Nerve  is  liable  to  injury  from  its  exposed  posi- 
tion, winding  round  the  outer  side  of  the  neck  of  the  humerus 
about  a  finger's  breadth  above  the  middle  of  the  deltoid.  Blows 
upon  the  shoulder  may  in  this  way  cause  paralysis ;  it  is  some- 
times torn  or  compressed  in  fractures  of  the  surgical  neck  of  the 
humerus,  or  in  dislocation  of  the  shoulder,  or  it  may  be  impacted 
in  the  callus  arising  from  the  former  injury.  Paralysis  of  the 
deltoid  and  teres  minor  follows,  evidenced  by  inability  to  raise  the 
arm  from  the  side,  whilst  the  wasting  of  the  former  muscle  causes 
undue  prominence  of  the  acromion.  There  may  be  temporary 
anaesthesia  over  the  posterior  fold  of  the  axilla,  but  this  does  not 
last  long.  No  operative  treatment  has  been  adopted,  although  w^e 
see  no  reason  why  it  should  not  be  attempted  in  suitable  cases. 

The  Musculo-Spiral  Nerve  is  not  unfrequently  damaged  in 
fractures  and  dislocations  of  the  upper  extremity  of  the  humerus. 


AFFECTIONS  OP  NERVES 


345 


bat  is  especially  exposed  to  injury  in  the  musculo-spiral  groove 
where  it  lies  close  to  the  bone.  It  is  implicated  with  or  without 
other  nerves  in  crutch  palsy  (p.  433),  or  by  lying  asleep  in  bed 
with  the  arm  under  the  body,  as  so  urequently  occurs  in  drunken 
people  (commonly  called  '  Saturday-night  paralysis  *). 

The  Ssnnptonu  arising  from  its  total  division  are  as  follows : 
A*  Aniaesthesia  over  the  front  and  back  of  the  outer  side  of  the 
elbow  and  fore-arm  ^external  cutaneous  branches), 
over  the  radial  side  of  the  dorsal  aspect  of  the  wrist 
and  hand,  and  over  the  back  of  the  thumb,  index, 
middle,  and  half  of  the  ring  fingers,  to  a  variable 
extent  (Fig.  88,  B,  ra). 
B.  Paralysis  of  the  following  groups  of  muscles : 

(i.)  Of  the  extensor  of  the  forearm  (triceps) ;   hence  the 

forearm  can  only  be  extended  by  its  own  weight. 
(iL)  Of  the  long  and  short  supinators;   hence  the  hand  is 
pronated,  the  only  supinator  remaining  being  the  biceps. 


Fig.  87. — ^Wrist-drop  prom  Paralysis  of  the  Musculo-Sfiral  Nerve. 

(TiLLMANNS.) 

(iii.)  Of  the  radial  and  ulnar  extensors  of  the  wrist ;  hence 
wrist-drop  (Fig.  87),  a  condition  also  present  in  certain 
lesions  of  toxic  or  central  origin,  e.g,,  lead  palsy,  and 

Progressive  muscular  atrophy. 
^  ,  the  extensors  of  the  fingers  and  thumb,  which  either 
hang  limp  and  motionless,  or  may  he  bent  up  into  the 
palm  from  the  unopposed  action  of  the  flexor  muscles. 
If,  however,  the  wrist  and  proximal  phalanges  are 
supported  and  extended,  the  tennin.il  phalanges  can 
be  straightened  by  the  action  of  the  interossei  and 
lumbricales. 
Treatmflnt  consists  in  massage  and  electricity  applied  to  the 
muscles,  but  in  some  cases  an  operation  is  necessary. 

Optrattan.  —The  nerve  can  be  exposed  on  the  outer  side  of  the  arm  tffter  it 
has  traversed  the  external  intermuscular  septum,  where  it  lies  between  the 
brachialis  amtlcus  and  supinator  longus.  To  define  this  intersection  the  fore- 
arm is  semiflexed  and  pronated,  and  an  incision  made  extending  from  the 
centre  of  the  crease  of  the  elbov/  upwards  and  outwards  along  a  line  made  by 
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prolonging  apwarda  the  radial  border  of  (he  forearm,  which  in  [bis  position 
correspuDds  with  the  supinator  longus  muscle.  The  interspace  is  opened  up, 
and  the  nerve  found  together  with  the  termination  of  the  superior  profunda 
artery.  From  this  point  the  nerve  may  be  traced  upwards,  if  necessary,  by 
dividing  the  intermuscular  septum,  and  retracting  or  dividing  the  triceps. 
Where  there  has  been  considerable  loss  of  substanco  of  the  nerve,  so  that  the 
ends  caunot  be  approximated,  an  inch  or  two  may  be  excised  from  the  shaft 
of  the  humerus  with  advantage,  the  bone  being  subarquently  wired,  and  the 
nerve  sutured.     We  have  performed  this  operation  with  a  successful  result. 

To  expose  the  upper  part  of  the  nerve  as  it  entera  the  groove,  the  arm  is 
placed  over  the  boily.  and  the  posterior  border  of  the  deltoid  defined.  An 
t>blique  incision  Is  made  a  finger's  breadth  behind  this,  and  the  intersection 
between  the  long  and  outer  heads  of  the  triceps  found.  By  opening  up  this 
apace  the  finger  can  be  passed  down  to  the  bone,  and  the  nerve,  together  with 
the  superior  profunda  artery,  readily  exposed. 

Where  the  nerve  is  impacted  in  the  callus  arising  from  a  fracture  of  the 
middle  of  the  shaft  of  the  humerus,  it  is  often  best  to  expose  it  by  a  median 
incision  down  the  back  of  the  arm.  splitting  the  triceps,  the  centre  of  the 
wound  beinjr  opposite  the  insertion  of  the  deltoid. 


Sensorv  Nerves  of  H' 
Back.     (Tillmanss.) 
yii,  Median  nerve  ;  ■,  ulnar  :  ra,  radial. 

The  Hedlan  Kerra  may  be  damaged  in  fractures  and  dislocations 
of  the  humerus,  but  is  most  frequently  injured  just  above  the 
wnst  by  Rlass  wounds,  due  either  to  bursting  of  bottles,  etc..  or 
to  thrusting  the  hand  and  arm  througli  a  window.  Paralysis 
necessarily  results  in  these  cases  with  the  following  symptoms  : 

If  divided  just  above  the  ti-rist  : 

A.  Anesthesia  over  the  palmar  aspect  of  the  radial  side  of  the 

hand,  over  the  front  of  the  thumb,  indfx,  middle,  .and 
half  the  ring  fingers,  and  over  varying  portions  ot  [he 
dorsum  of  the  same  (Fig.  HH,  A,  ]J). 

B.  (i,)  Paralysis  of  the  outer  group  of  the  short  mnsries  of  the 

thumb  {i.e.,  abductor,  opponens,  and  outer  half  of  the 
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flexor  brevis  pollicis),  so  that  the  thenar  eminence 
wastes,  and  the  movement  of  *  opposition  '  is  impaired, 
the  thumb   remaining  extended   by  the  side   of  the 
fingers  (Duchenne's  *  ape- hand  '). 
(ii.)  Paralysis  of  the  outer  two  lumbrical  muscles,  causing 
loss  of  power  of  flexion  at  the  metacarpo-phalangeal 
joints  of  the  index  and  middle  fingers. 
The  great  impairment  of  mobility  in  the  hand  and  fingers  so 
often  seen  in  these  cases  depends  not  so  much  on  paralysis  of 
muscles  as  on  the  fact  that  in  the  majority  of  cases  the  synovial 
sheaths  of  the  wrist  are  also  laid  open,  and  involved    in  septic 
inflammation,  which  leads  to  the  formation  of  diffuse  adhesions. 
Hence  the  prognosis  is  often  unsatisfactory,  even  when  the  nerve 
has  been  skilfully  sutured  at  a  secondary  operation. 

If  divided  at  the  bend  of  tlie  elbow  or  in  the  arm^  to  the  above- 
described  symptoms  are  added  : 

(i.)  Loss  of  pronation  from  paralysis  of  the  two  pronators, 
(ii.)  Paralysis  of  the  flexor  carpi  radialis,  causing  defective 
wrist  flexion  on  the  radial  side,  and  impaired  radial 
abduction, 
(iii.)  Paralysis  of  the  flexor   longus   pollicis,   of  the   flexor 
sublimis,  and  the  outer  half  of  the  flexor  profundus 
digitorum,  leading  to  loss  of  power  in  the  hand -grasp, 
esp>ecially   on  the    radial    side,    and    perhaps  hyper- 
extension  of  the  wrist, 
(iv.)  Paralysis  of  the  palmaris  longus. 

Operations, — When  the  nerve  has  been  divided,  primary  or  secondary  nerve 
suture  should  always  be  undertaken.  In  the  latter  case  incisions  are  made 
through  the  old  scars,  which  may  be  removed  with  advantage,  the  ends  of  the 
uerve  clearly  defined,  and  the  bulb  removed.  Suture  is  often  very  difficult 
from  lack  of  material,  and  to  assist  in  the  apposition  of  the  segments  the  hand 
is  flexed  to  a  right  angle,  and  also  the  elbow,  and  maintained  in  that  position 
by  a  poroplastic  or  plaster  of  Paris  splint. 

In  order  to  stretch  the  nerve,  it  may  be  exposed  in  the  arm  by  an  incision 
similar  to  that  for  ligature  of  the  brachial  artery,  or  at  the  wrist  by  an  incision 
placed  to  the  ulnar  side  of  the  flexor  carpi  radialis  tendon,  between  that 
structure  and  the  palmaris  longus  or  flexor  sublimis  tendons. 

The  Ulnar  Nerve  is  exposed  to  injury  at  the  wrist,  as  also  in 
the  hollow  between  the  olecranon  and  the  inner  condyle  of  the 
humerus,  and  paralysis  may  be  caused  by  wounds,  fractures, 
blows,  implication  in  callus,  etc.  The  symptoms  are  very  charac- 
teristic. 

//  divided  at  the  elbow  : 

A.  Anaesthesia  of  the  ulnar  side  of  the  front  of  the  wrist  and 
palm  (palmar  cutaneous  branch),  over  the  back  of  the  hand,  and 
of  the  little  and  half  the  ring  fingers,  back  and  front  (Fig.  88, 

B.  (i.)  Paralysis  of  the  flexor  carpi  ulnaris,  causing  weakness 

in  flexion  and  in  ulnar  adduction  of  the  wrist. 
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(ii.)  Paralysis  of  the  inner  half  of  the  flexor  profundus,  with 
weakened  hand-grasp,  especially  in  the  ring  and  little 
fingers, 
(iii.)  Paralysis  of  the  two  inner  lumbricales  and  of  all  the 
interossei ;  hence,  loss  of  adduction  and  abduction  of 
the  fingers,  with  flexion  of  the  two  last  phalanges  in 
each  finger  and  hyper -ex  tension  at  the  metacarpo- 
phalangeal joint  (main-en-grifTe  or  claw-hand.  Fig.  89}, 
The  interosseous  spaces  also  become  very  evident 
from  atrophy  of  these  muscles. 

(iv.)  Paralysis      of     the      short 
muscles  of  the  little  finger, 
of    the    inner    group   of 
short  thumb  muscles  (ad- 
ductor transversus,  adduc- 
tor   obliquus     and     deep 
portion    of  flexor  brevis), 
and  of  the  palmaris  brevis. 
//  divided  just  above  the  wrist,  the 
ansesthesia  only  involves  the  palmar 
aspect    of    the    hand,   and    back    of 
the   terminal    phalanges,  whikt    the 
paralysis    merely    affects    the    short 
palmar  muscles.     Additional  impair- 
ment   of  movement    may,    however, 
arise  from  septic  inflammation  of  the 
long  tendons  and  their  sheaths. 

Treatment. — If  divided,  the  nerve 
must  be  dealt  with  (according  to  the 
rules  already  given)  at  the  injured 
spot. 

To  expose  the  nerve  for  the  ptjrpose  of 
stretching  for  neuralgia,  or  suturing,  the 
following  methods  may  be  adopted :  {a)  In 
the  upper  arm  an  incision  is  made  similar  lo  thai  for  tying  the  brachial  ariery, 
but  half  an  inch  Iwhind  it.  (i)  Al  the  elbow,  cut  down  just  behind  theinternal 
condyle,  and  find  the  nerve  behind  the  inlernal  inter- muscular  septum  with 
the  inferior  prorunija  artery,  (f)  jusl  above  the  wrist  il  lies  to  the  radial  side 
of  the  Heior  carpi  ulnaris  between  the  lendun  and  the  ulnar  vessels  ;  the  skin 
and  deep  fascia  alone  need  division. 

The  Intercostal  Nerves  are  frequently  the  seat  of  severe  neuralgia, 
either  from  a  chronic  neuritis,  probably  of  toxic  origin,  from  com- 
pression by  tumours,  or  inflammatory  lesions  of  the  ribs,  or 
from  injury  or  pressure  directed  to  the  nerve  roots  as  they  emerge 
from  the  spine.  Herpes  zoster  or  shingles  is  a  very  frequent 
sequela  to  such  pain,  and  may  be  followed  by  some  amount  of 
anesthesia. 

Sciatica,  or  neuralgia  of  the  great  sciatic  nerve,  is  a  most 
pcunful  aflection,  and  often  exceedingly  intractable.     It  may  arise 
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from  the  following  Oauses :  (a)  Inflammation  of  the  neurilemma 
(acute  or  chronic),  the  result  of  cold,  injury,  gout,  rheumatism, 
syphilis,  and  many  toxic  agents ;  (h)  pressure  upon  the  extra- 
pelvic  portion  of  the  nerve,  as  by  aneurisms,  tumours,  or  old- 
standing  dislocations  of  the  head  of  the  femur  on  the  dorsum 
ilii ;  (c)  similar  pressure  upon  the  nerve  in  the  pelvis,  or  as  it 
emerges  through  the  sacro-sciatic  notch,  as  from  sarcoma  or 
osteoma  of  the  pelvic  bones,  rectal  or  uterine  cancer,  a  pregnant 
uterus,  or  uterine  fibroids ;  {d)  pressure  upon  the  nerve-roots  in 
the  spinal  canal,  as  from  caries  or  sarcoma ;  {e)  chronic  diseases 
of  the  spinal  cord,  such  as  tabes. 

The  STmptoQis  are  very  evident,  the  pain  shooting  down  the 
back  of  the  thigh  and  often  referred  to  the  toes.  It  is  of  a 
paroxysmal  nature,  and  may  be  brought  on  by  pressure  over 
almost  any  part  of  the  nerve  or  by  movements  of  the  thigh,  and 
hence  the  patient's  gait  is  stiff  and  shambling.  Tenderness  in 
the  line  of  the  nerve  is  felt  when  the  cause  is  a  peripheral 
neuritis,  and  the  trunk  may  sometimes  be  detected  on  palpation 
as  a  thickened  cord.  The  limb  is  often  kept  slightly  flexed,  but 
complete  flexion  of  the  thigh  on  the  pelvis  is  an  impossibility  ; 
and  if,  when  the  patient  is  standing  against  a  wall,  the  limb  can 
be  raised  to  a  right  angle  with  the  knee  extended,  it  is  certain 
that  sciatica  is  not  present. 

The  Treatment  necessarily  varies  with  the  cause.  If  due  to 
neuritis  or  perineuritis,  general  anti-syphilitic  or  anti-rheumatic 
measures  may  be  adopted,  and  blisters  or  sedative  remedies  in  the 
more  acute  cases  applied  to  the  back  of  the  thigh.  Hypodermic 
injections  of  morphia  and  atropine  may  also  be  useful ;  but  if  all 
the  usual  anti-neuralgic  remedies  have  been  exhausted  without 
benefit,  stretching  of  the  nerve  may  be  employed. 

Stretching  of  the  sciatic  nerve  may  be  required  for  :  (i.)  neuralgia 
of  an  intractable  type  ;  (ii.)  paralysis  or  spasm  of  nmscles  supplied 
by  it,  owing  to  adhesions  contracted  between  it  and  surrounding 
parts,  the  result  of  injury,  cellulitis,  or  perineuritis  ;  (iii.)  in 
paralysis  or  spasm  due  to  some  forms  of  tabes.  The  nerve  may 
also  be  exposed  in  order  to  suture  it  after  it  has  been  divided. 
Nerve-stretching  may  be  accomplished  without  operation  by 
flexing  the  thigh  upon  the  abdomen  and  then  extending  the 
knee ;  in  cases  of  sciatica  an  anaesthetic  will  be  required  for  this, 
but  it  may  be  attempted  before  undertaking  further  measures. 

The  nerve  is  best  exposed  for  stretching  at  the  point  where  it  emerges  from 
under  cover  of  the  gluteus  maximus,  midway  between  the  tuber  ischii  and  the 
great  trochanter.  The  patient  hes  in  the  prone  position  with  the  limb  slightly 
flexed,  and  a  4  or  5  inch  incision  is  made  vertically  downwards  from  the  glutesd 
fold  in  the  middle  line  of  the  thigh.  The  lower  border  of  the  gluteus  maximus 
is  first  exposed,  and  its  fibres  seen  running  downwards  and  outwards.  The 
hamstring  muscles  emerging  from  under  it  are  drawn  inwards,  and  the  nerve 
is  found  ensheathed  in  loose  connective  tissue  ;  it  is  stretched,  by  a  finger 
hooked  under  it,  both  peripherally  and  proximally. 
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The  Anterior  Crural  Nenre  may  be  paralyzed  as  a  result  of 
injury  or  pressure,  and  may  be  the  seat  of  neuralgia  or  spasm. 
Its  division  causes  paralysis  of  the  quadriceps  extensor,  pectineus, 
and  sartorius,  and  the  most  marked  effect  will  be  secondary 
flexion  of  the  knee-joint  from  the  unopposed  action  of  the  ham- 
strings ;  anaesthesia  extends  over  the  front  of  the  thigh  and  along 
the  inner  side  of  the  leg  and  foot  as  far  as  the  ball  of  the  great 
toe.  The  nerve  may  be  exposed  on  the  outer  side  of  the  femoral 
vessels,  just  below  Poupart's  Hgament,  by  a  vertical  incision  half 
an  inch  outside  the  line  of  the  artery. 

The  External  Popliteal  Nerve  may  be  divided  during  a  sub- 
cutaneous tenotomy  of  the  biceps,  to  which  it  lies  immediately^ 
internal ;  or  compressed,  as  it  winds  round  the  neck  of  the  fibula, 
by  strapping,  bandages,  or  splints ;  or  it  may  be  injured  in 
fractures  of  the  neck  of  the  fibula.  Total  division  causes 
anaesthesia  over  the  dorsum  of  the  foot,  together  with  paralysis 
of  the  extensor  and  peroneal  groups  of  muscles ;  and  from  the 
contraction  of  the  unbalanced  opposing  groups,  the  paralytic 
form  of  talipes  equino-varus  results.  The  nerve  may  be  ex- 
posed by  making  an  incision  ij  inches  long  to  the  inner  side  of 
the  biceps  tendon,  terminating  at  the  neck  of  the  fibula.  The 
knee  is  then  flexed,  and  the  nerve  is  readily  found  embedded  in 
the  loose  cellular  tissue  of  the  popliteal  space. 

The  Internal  Popliteal  Nerve  is  much  less  exposed  to  injury 
owing  to  its  more  sheltered  position.  Division  results  in  anaes- 
thesia of  the  back  of  the  calf  and  sole  of  the  foot,  and  in  paralysis 
of  the  calf  muscles,  flexors  of  the  foot  and  toes,  and  of  the  short 
muscles  of  the  sole.  Paralytic  talipes  calcaneo- valgus  is  very 
likely  to  ensue.  The  nerve  is  laid  bare  by  a  vertical  incision  in 
the  middle  of  the  popliteal  space,  which  should  avoid  the  short 
saphena  vein.  After  division  of  the  deep  fascia,  the  nerve  is  the 
most  superficial  structure. 

If  the  Tibial  Nerves  are  divided,  the  resulting  effects  are  more 
limited  ;  thus,  paralysis  of  the  extensors  of  the  foot  and  paralytic 
talipes  equinus  result  from  division  of  the  anterior  tibial ;  and 
paralysis  of  the  short  and  long  flexors  of  the  foot  and  of  the  inter- 
ossei,  with  resulting  talipes  calcaneo-valgus,  follow  lesions  of  the 
posterior  tibial.  The  nerves  may  be  exposed  in  the  same  way  as 
the  accompanying  arteries  (p.  296). 

The  Sympathetic  Nerve  Trunk  in  the  neck  is  occasionally  com- 
pressed by  aneurisms  or  tumours.  If  merely  irritated,  dilatation 
of  the  pupil  on  the  same  side  and  unilateral  sweating  of  the  head 
and  face  are  produced  ;  but,  if  divided,  the  pupil  is  contracted 
from  unbalanced  action  of  the  third  nerve.  It  has  also  been 
intentionally  divided  and  portions  excised  in  the  treatment  of 
Graves'  disease,  glaucoma,  and  epilepsy ;  but  such  practice  is  still 
only  in  the  experimental  stage. 


CHAPTER  XIV. 

SUBGIOAL  DISEASES  OF  THE  SKIN  AND  OF  THE 
OUTANEOUS  APPENDAGES. 

A  Boil  or  Furuncle  is  a  limited  form  of  infective  gangrene  involving 
merely  a  small  portion  of  skin  and  subcutaneous  tissue,  usually 
round  a  hair  follicle.  Experimentally,  a  plentiful  crop  of  boils  can 
be  produced  by  rubbing  a  culture  of  staphylococci  into  the  skin, 
and  clinically  it  is  supposed  that  a  similar  infection  through  the 
hair  follicles  is  the  most  common  cause  of  this  condition.  The 
secondary  boils  around  a  primary  one  are  without  doubt  due  to 
the  friction  upon  the  healthy  integument  of  dressings,  covered 
with  pus  and  microbes. 

People  with  a  coarse  skin  and  a  tendency  to  comedones  are 
specially  liable  to  the  occurrence  of  boils.  A  gangrenous  inflam- 
mation ensues  after  infection,  resulting  in  the  death  of  the  hair 
follicle,  or  of  the  sweat  or  sebaceous  gland  involved,  and  of  the 
surrounding  connective  tissue,  and  the  slough  thus  formed  is  cast 
off  by  a  process  of  suppuration.  A  matured  or  ripe  boil,  therefore, 
consists  of  a  central  slough  or  core,  a  zone  of  pus  around  it,  and 
external  to  this  granulation  tissue  merging  into  healthy  skin  and 
connective  tissue.  Although  infection  from  without  is  the  local 
exciting  cause,  there  is  frequently  present  some  depression  of  the 
vital  powers,  which  may  lead  to  crops  of  boils  recurring  again 
and  again. 

Signs. — A  boil  commences  as  a  small  red  irritable  pimple,  from 
which  a  hair  may  often  be  seen  to  protrude,  which  increases 
gradually  in  size,  becoming  more  and  more  painful,  until  it  forms 
a  conical  tumour,  deep  red  in  colour  and  exquisitely  tender.  A 
small  whitish  spot  appears  in  the  centre,  and  around  this  so-called 
core  yellow  pus  can  be  seen.  Finally  it  bursts,  discharging  the 
pus,  and  subsequently  the  core  or  slough  comes  away.  The 
process  is  then  at  an  end,  and  the  wound  rapidly  heals  by  granu- 
lation. Occasionally  the  inflammation  extends  more  deeply  into 
the  subcutaneous  tissues,  constituting  a  *  carbuncular  boil.'  The 
neighbouring  lymphatic  glands  become  sympathetically  enlarged 
and  painful,  but  rarely  suppurate.     A   boil   sometimes  subsides 
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without  suppuration,  leaving  the  parts  thickened  and  infiltrated, 
the  condition  then  being  known  as  a  *  blind  boil.* 

Treatment. — Locally,  many  boils  may  be  left  to  burst  naturally, 
though  possibly  the  process  may  be  checked  by  surrounding 
them  with  a  piece  of  ordinary  adhesive  plaster,  with  a  hole  over 
the  apex  of  the  swelling.  Poultices  are  generally  applied,  and 
the  boil  is  incised  when  mature.  The  pus  should  be  received 
on  portions  of  wool  soaked  in  carbolic  lotion  (i  in  20),  -and  the 
cavity  lightly  swabbed  out  with  pure  carbolic  acid.  A  small 
collodion  dressing  is  then  applied.  Constitutionally,  tonics,  such 
as  iron  and  quinine,  are  usually  required,  except  in  plethoric  indi- 
viduals, in  whom  a  spare  diet  and  abstinence  from  stimulants  may 
be  recommended.  A  change  of  air  to  a  bracing  seaside  place  is 
often  advisable,  especially  when  a  succession  of  boils  has  appeared 
from  time  to  time  for  weeks  or  months. 

A  Oarbuncle  is  a  more  extensive  infective  gangrene  of  the  subcu- 
taneous tissues,  due  to  a  local  invasion  with  pyogenic  microbes, 
the  commonest  being  the  Staphylococcus  Pyogenes  aureus.  It  occurs 
in  individuals  run  down  by  any  general  debilitating  condition,  such 
as  albuminuria  or  diabetes,  in  whom  the  germicidal  powers  of 
the  tissues  are  much  depreciated ;  it  is  also  occasionally  met  with 
as  a  sequela  of  acute  fevers.  The  exciting  cause  may  be  some 
blow  or  squeeze,  resulting  in  extravasation  of  blood  or  some  local 
diminution  of  vitality ;  into  this  area  cocci  are  implanted  either 
by  auto-infection,  or  more  usually  through  the  sweat-glands  or 
hair  follicles,  or  through  some  slight  superficial  abrasion. 

Signs. — A  carbuncle  commences  as  a  hard,  painful  infiltration 
of  the  subcutaneous  tissues,  the  skin  over  which  becomes  red  and 
dusky.  The  swelling  gradually  increases  in  size  in  all  directions, 
until  even  a  diameter  of  six  or  more  inches  is  reached.  As  it  ex- 
tends peripherally,  the  central  parts,  which  were  formerly  brawny, 
become  soft  and  boggy,  and  the  overlying  skin  shows  evidences 
of  yielding  to  the  pressure  within.  Vesicles  form  on  the  surface, 
and  finally  pustules ;  these  in  turn  burst,  and  allow  a  tardy  exit 
to  the  ashy-grey  sloughs  and  purulent  discharge  accumulated 
below.  Fresh  openings  gradually  develop,  leading  to  a  cribriform 
condition  of  the  cutis,  due  probably  to  the  passage  of  the  pus 
along  the  lines  of  least  resistance,  viz.,  the  perforations  of  the 
cutis  at  the  sites  of  the  sebaceous  glands  and  hair  follicles.  Some 
of  these  apertures  enlarge  and  run  into  one  another,  producing  a 
central  irregular  crateriform  opening,  at  the  bottom  of  which  lies 
the  necrotic  tissue.  As  the  violence  of  the  inflammation  subsides, 
the  sloughs  gradually  separate,  leaving  a  clean  granulating  wound. 
Carbuncles  most  frequently  occur  on  the  back,  the  nape  of  the 
neck,  the  shoulders,  and  nates,  where  the  vitality  of  the  tissues  is 
never  very  active ;  when  they  form  on  more  vascular  parts,  such 
as  the  face  and  lips,  the  consequences  may  be  even  more  serious, 
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since  infective  thrombosis  of  the  large  veins  may  follow,  and 
this  may  quickly  spread  up  to  the  cavernous  sinus.  The  soft 
and  spongy  tissue  of  the  cheek  is  a  very  favourable  place  for  the 
extension  of  the  necrotic  process,  and  there  may  be  a  wide  area  of 
mischief  under  an  apparently  insignificant  superficial  lesion.  A 
carbuncle  is  usually  single,  and  may  be  accompanied  by  a  painful 
enlargement  of  the  nearest  lymphatic  glands. 

There  is  often  considerable  constitutional  disturbance  of  an 
asthenic  type,  although  the  temperature  is  not  necessarily  much 
raised.  Sometimes  the  gravest  symptoms  of  blood-poisoning 
(pyaemia  or  septicaemia)  may  supervene. 

Diagnosis. — i.  Frotn  Boils, — Pathologically,  a  boil  is  an  infective 
gangrene  of  a  small  portion  of  the  skin.  A  carbuncle  affects  the 
subcutaneous  tissues  primarily,  and  the  skin  secondarily.  Clini- 
cally,  boils  are  multiple,  conical  in  shape,  more  localized,  and 
when  suppuration  has  occurred  the  process  is  terminated  by  the 
discharge  of  the  pus  and  slough  through  a  single  opening. 
Carbuncles,  on  the  other  hand,  are  usually  single,  much  larger, 
flatter,  and  the  sloughing  process  may  continue  peripherally, 
whilst  the  central  part  is  discharging  its  sloughs  through  several 
openings.  2.  From  Gummata, — Cutaneous  gummata  are  frequently 
multiple,  occurring  in  patients  with  a  distinct  syphilitic  history. 
They  are  not  very  painful,  and  do  not  as  a  rule  attain  any 
great  size.  They  usually  ulcerate  early,  leaving  circular  sores, 
or  if  multiple  and  confluent,  sores  with  serpiginous  outlines ; 
there  is  generally  but  little  definite  sloughing.  The  deeper 
gummata  are  also  less  painful,  have  but  one  opening,  and  leave 
excavated  sores,  in  the  bases  of  which  are  yellowish  sloughs  like 
wet  wash-leather.  The  discharge  is  not  distinctly  purulent,  but 
more  like  bloodstained  gum,  unless  the  sore  becomes  septic. 

The  Prognosis  of  a  carbuncle  mainly  depends  upon  the  condition 
of  the  internal  organs.  If  the  patient  is  a  confirmed  sufferer  from 
diabetes  or  albuminuria,  there  is  always  considerable  risk  of  his 
sinking  from  exhaustion.  The  vascularity  of  the  parts  also  influ- 
ences the  result,  as  although  there  is  more  reparative  power  about 
a  vascular  region  like  the  face,  yet  the  implication  of  large  veins 
may  lead  to  embolic  pyaemia. 

Treatment  must  always  be  of  a  tonic,  supporting  character. 
Good  food,  iron,  quinine,  and  alcohol  according  to  judgment, 
must  be  administered,  whilst  appropriate  medicine  (e.g,,  codeia  or 
opium)  and  limitation  of  diet  are  necessary  in  diabetic  patients. 
Locally,  many  different  forms  of  treatment  have  been  suggested. 
The  most  thorough  and  satisfactory  is  to  lay  the  carbuncle  freely 
open  under  an  anaesthetic,  and  scrape  with  a  sharp  spoon  or  cut 
away  all  sloughs  until  healthy  tissue  is  reached,  and  then  to 
thoroughly  disinfect  the  cavity  with  pure  carbolic  acid  or  peroxide 
of  hydrogen  (10  volumes).  The  hollow  thus  formed  is  stuffed 
with  antiseptic  dressings,  such  as  gauze  soaked  in  an  iodoform 
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emulsion  (lo  per  cent.),  and  the  case  will  then  probably  do  well. 
Another  less  radical  proceeding  is  to  make  a  free  crucial  incision, 
and  allow  the  sloughs  to  separate  naturally,  assisting  matters  by 
antiseptic  poultices. 

In  the  early  stages,  it  has  been  proposed  to  inject  the  surround- 
ing tissues  with  pure  carbolic  acid  in  the  hope  of  destroying  the 
organisms,  and  thus  preventing  suppuration.  In  a  certain  number 
of  cases  this  object  will  be  successfully  accomplished,  but  where 
the  organisms  are  at  all  virulent,  it  will  probably  fail. 

A  Com  (clavus)  is  a  localized  outgrowth  of  the  epidermic 
layer  of  the  skin,  together  with  a  central  ingrowth  of  a  hard, 
horny  plug,  which  compresses  and  causes  atrophy  of  the  under- 
lying papillae,  constituting  a  cup-shaped  hollow,  whilst  the 
surrounding  papillae  are  hypertrophied.  It  is  the  presence  of 
this  central  plug  that  constitutes  the  difference  between  a  true 
corn  and  a  simple  callosity  or  diffuse  overgrowth  of  the  epidermis. 
Any  abnormal  pressure  is  capable  of  producing  either  condition, 
granting  that  it  is  not  sufficiently  severe  or  intense  to  lead  to 
ulceration  ;  but  it  is  rare  to  find  corns  except  on  the  feet,  and  the 
chief  cause  is  badly-fitting  boots.  Two  kinds  of  corns  are  de- 
scribed, viz.,  the  hard  and  the  soft. 

The  hard  com  usually  occurs  on  the  little  toe,  or  over  the  head 
of  the  metatarsal  bone  of  the  great  toe,  or  over  the  heads  of  the 
first  phalanges  of  the  other  toes,  especially  if  there  is  any  tendency 
to  hammer-toe.  They  form  more  or  less  conical  swellings,  with  a 
dark,  dry,  central  plug,  and  are  often  very  painful,  especially 
when  rain  is  threatening.  Suppuration  sometimes  occurs  beneath 
a  corn,  and  the  pain  then  becomes  acute.  Treatment  consists  in 
paring  the  com  down,  after  softening  with  hot  water  or  treating 
with  salicylic  acid  plaster  (lo  or  20  per  cent.),  or  painting  with  a 
solution  of  salicylic  acid  in  collodion.*  A  circular  ring  of  felt 
plaster  may  subsequently  be  worn,  but  attention  must  be  directed 
to  the  boots,  and  the  cause  of  the  trouble  removed.  Occasionally, 
where  the  toe  is  deformed,  it  is  necessary  to  perform  amputation. 

A  soft  com  occurs  between  the  toes,  and  owing  to  the  absorp- 
tion of  sweat  the  surface  looks  white  and  sodden ;  it  is  often 
extremely  painful.  Treatment  consists  in  removing  the  thickened 
cuticle  after  the  use  of  salicylic  acid.  The  parts  are  very  care- 
fully cleansed  night  and  morning,  and  spirits  of  camphor  painted 

•  The  following  is  a  useful  formula : 

Y^.  Acidi  salicylici,  gr.  xv. 
Ext.  cannabis  ind.,  gr.  viii. 
Sp.  vini  rect.,  itixv. 
iEtheris,  nixl. 
Collodion  flexile,  nilxxv. 
M.  Ft.  pigm. 
Sig.  :  *  To  be  painted  on  with  a  brush  three  times  a  day  for 

a  week.' — R.  Crocker. 
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on  at  night,  whilst  cotton-wool  is  worn  between  the  toes  during 
the  day. 

Perforatiiig  Ulcer  of  the  Foot  forms  on  some  part  of  the  sole 
and  progresses  deeply  so  as  to  involve  sooner  or  later  the  bones 
and  joints.  It  is  usually  due  to  two  main  factors,  viz.,  anasthesia 
of  the  soles,  and  more  or  less  persistent  traumatism^  such  as  arises 
from  wearing  a  tight  boot  or  from  the  presence  of  a  nail,  which  is 
not  noticed  owing  to  the  concurrent  anaesthesia.  It  is  therefore 
likely  to  be  met  with:  (i)  In  certain  central  nervous  diseases,  e,g,^ 
tabes  dorsalis,  syringomyelia,  spina  bifida,  etc. ;  h)  in  diseases  such 
as  diabetes,  syphilis,  alcoholism,  etc.,  which  lead  to  peripheral 
neuritis ;  and  (3)  as  a  sequence  of  traumatic  lesions  of  the  nerves 
affecting  any  portion  of  their  course  from  the  spinal  cord  down- 
wards. Thus,  a  short  time  back  one  of  us  amputated  a  foot 
which  was  painful  and  deformed  as  the  result  of  a  healed  per- 
forating ulcer  which  had  involved  bones  and  joints,  and  was  due 
to  a  severe  lesion  of  the  lower  lumbar  region,  involving  the 
Cauda  equina,  received  thirty  years  previously.  (4)  Perforating 
ulcer  is  occasionally  due  to  pure  plantar  lesions,  apart  from  any 
nervous  influence,  e.g.,  a  suppurating  wart  or  corn,  or  even  a 
chronic  epithelioma.  The  skin  under  the  head  of  the  first  metatarsal 
is  the  part  most  frequently  affected,  but  any  spot  to  which  undue 
pressure  is  directed  may  become  involved,  and  not  uncommonly 
several  such  sores  may  be  seen  on  the  same  foot.  A  corn  or 
callosity  first  forms,  and  under  this  a  bursa,  in  which  suppuration 
takes  place,  the  pus  tending  to  travel  not  only  to  the  surface,  but 
also  deeply,  so  as  to  involve  bones  and  joints.  A  typical  per- 
forating ulcer  presents  the  appearance  of  a  sinus  passing  down 
to  the  deeper  parts  of  the  foot,  the  orifice  of  which  is  surrounded 
by  heaped-up  and  thickened  cuticle.  There  is  usually  bilit  little 
discharge  and  often  no  pain.  If  allowed  to  progress  without 
treatment,  the  bones  and  joints  of  the  foot  may  be  extensively 
destroyed,  or  may  be  welded  together  into  a  solid  painful  mass, 
in  either  case  necessitating  amputation ;  but  if  taken  in  hand 
early,  a  cure  can  in  some  cases  be  established  by  carefully  paring 
away  the  thickened  mass  of  cuticle,  purifying  the  sinus,  and  pro- 
tecting the  parts  from  pressure. 

A  Wart  {verruca)  is  a  papillary  overgrowth  of  the  skin,  which 
may  manifest  itself  in  many  different  appearances.  The  common 
wart  is  a  homy  projection  about  the  size  of  a  split  pea,  usually 
seen  on  the  hands  of  young  people ;  its  surface  may  be  smooth 
or  irregularly  filiform,  and  its  colour  varies  with  the  amount  of 
dirt  ingrained  on  the  surface.  When  smooth-topped,  they  are 
sometimes  extremely  numerous,  and  may  be  a  little  difficult  to 
distinguish  from  lichen  planus.  In  parts  where  there  is  a  certain 
amount  of  moisture  warts  become  soft  in  character,  and  form 
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large  vascular  masses,  e.g,,  venereal  warts.     The  best  method  of 
treating  ordinary  warts  is  to  paint  them  with  glacial  acetic  acid, 
or  some  other  caustic,  every  two  or  three  days,  after  softening  and 
removing  the  homy  crust  with  salicylic  acid. 
Verruca  Necrogenica  (see  p.  206). 


Tnbercnloiis  Affectioiis  of  the  Skin. — Lupus. — Although  the  term 

*  lupus  *  is  usually  and  correctly  applied  to  a  tuberculous  affection 
of  the  skin,  yet  it  is  also  sometimes  employed  to  indicate  any 
chronic  inflammation  of  the  skin  which  tends  to  spread,  and 
results  in  replacement  of  the  cutaneous  structures  by  fibro- 
cicatricial  tissue  with  or  without  ulceration.  In  this  place  we 
shall  deal  with  the  ordinary  Lupus  Vulgaris,  which  is  universally 
acknowledged  at  the  present  day  to  be  of  tuberculous  origin. 

It  is  met  with  in  children  and  young  adults,  rarely  commencing 
after  the  age  of  thirty.  Its  most  common  situation  is  the  face, 
usually  starting  on  the  nose  or  cheek.  It  is  rare  on  the  scalp, 
but  fairly  frequent  on  the  trunk  and  extremities.  The  mucous 
membrane  of  the  nose  and  mouth  is  also  attacked,  but  in  such 
cases  the  disease  usually  spreads  to  it  from  the  skin.  It  is  rarely 
symmetrical,  except  when  commencing  on  the  nose. 

Clinical  Features. — The  earliest  manifestation  of  lupus  consists 
in  the  formation  of  one  or  more  shot-like  nodules  in  the  deeper 
layers  of  the  skin,  which  are  surrounded  by  a  zone  of  hyperaemia 
and  infiltration.  These  nodules  are  not  particularly  hard  to  the 
touch,  but  when  of  any  size  can  be  demonstrated  to  be  of  a 
brownish-yellow  tint,  especially  if  they  are  compressed  by  a 
glass  slide,  appearing  then  somewhat  of  the  colour  of  apple  jelly. 
Gradually  the  process  extends,  and  usually  more  rapidly  in  one 
special  direction,  following  the  course  of  the  vessels.  At  the 
same  time  the  integument  becomes  infiltrated  and  transformed 
into  granulation  or  cicatricial  tissue,  covered  by  a  layer  or  two  of 
epithelium,  and  owing  either  to  degeneration  of  the  tuberculous 
nodules,  or  to  a  lack  of  vitality,  arising  from  compression  of 
the  vessels  by  the  contraction  of  this  new  formation,  ulceration  is 
very  liable  to  follow.  In  the  extremities  the  lupoid  growth  not 
unfrequently  takes  on  a  warty  aspect,  somewhat  similar  to  the 

*  anatomical  wart '  occasionally  seen  on  the  knuckles  of  post- 
mortem porters,  (p.  206). 

A  Lupoid  Ulcer  usually  spreads  at  one  margin  as  it  heals  at 
the  other,  and  hence  under  typical  circumstances  is  more  or  less 
crescentic  in  shape,  although  this  is  frequently  interfered  with 
by  various  causes.  The  surface  is  covered  with  granulations, 
often  of  a  protuberant  nature.  The  edges  are  raised  and  infil- 
trated, and  scattered  lupoid  tubercles  are  readily  distinguishable, 
'  extending  into  the  healthy  tissues,  which  are  usually  red  and  con- 
gested. A  considerable  amount  of  sero-pus  is  often  secreted,  and 
this  by  drying  forms  thick  scabs.    Any  cicatrix  which  results  from 
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natural  processes  of  cure  is  thin  and  vascular,  easily  breaking 
down  from  any  slight  irritation.  The  process  extends  gradually, 
with  or  without  intermissions,  from  the  seat  of  its  first  appearance, 
being,  as  a  rule,  distinctly  limited  to  the  cutaneous  tissues ;  but 
when  it  attacks  the  nose,  the  cartilages  are  often  involved  and 
destroyed,  whilst  if  it  extends  to  the  p)alate  or  septum  aasi, 
perforation  is  very  likely  to  ensue.  The  disease  is  practically 
[)ainless,  and  does  not  at  first  affect  the  general  health.  Neigh- 
bouring lymphatic  glands  may  become  inflamed,  and  in  some  few 
instances  are  the  seat  of  a  tuberculous  deposit.  Even  if  left  to 
itself,  it  tends  sooner  or  later  to  come  to  an  end,  the  ulcerated 
parts  cicatrizing,  but  leaving  indelible  traces  of  its  ravages  in  the 
shape  of  obvious  scars,  with  often  considerable  loss  of  substance. 
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F:g   90  ~Spre*din(,  NUbcin  or  a  Patch  of  Luris      (Zic  ler  ) 
a.  Normal  epidermis     b   normal  conum  with   sueat  gHnd  (1)  ,   c,  focus  o) 
lupoid  tissue ;  d.  vascular  nodule  surrounded  by  diffuse  cellular  infiltra- 
lion  ;  (,  non- vascular  nodule  :  /,  striuRS  of  cells  in  course  of  lymphatics; 
g,  lupoid  ulcer  ;  k.  proliferating  epithelium. 

Occasionally  it  persists,  in  spite  of  treatment,  and  then  an 
epithelioma  may  in  time  develop  on  the  site  of  the  mischief, 
running  a  rapid  course  owing  to  the  vascularilj'  of  the  part. 

Pathological  Anatomy. — The  characteristic  microscopical  feature 
of  lupus  lies  in  the  formation  of  nodules  around  the  smaller  vessels 
of  the  skin,  consisting  chiefly  of  a  mass  of  round  cells,  within 
which  may  perhaps  be  observed  a  giant  cell  and  epithelioid  cells, 
arranged  in  the  same  way  as  in  tul>ercle.  The  structures  around 
are  infiltrated  and  hypera^mic,  and  as  the  disease  progresses,  the 
original  tissue  of  the  part  disappears,  and  is  replaced  by  granula- 
tion or  fibro-cicatricial  tissue.  The  bacilli  are  by  no  means 
readily  found,  and  are  always  few  in  number  (Fig.  (jo). 
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The  Diagnosis  of  lupus  from  syphilitic  and  other  destructive 
affections  of  the  skin  turns  on  the  presence  of  outlying  nodules 
beyond  the  spreading  edge  of  the  lesion,  together  with  the  apple- 
jelly-like  granulations,  and  the  thin,  congested  character  of  any 
cicatricial  tissue  present,  whilst  the  slow,  though  continuous, 
progress,  and  the  tendency  to  heal  at  one  part  as  it  spreads  at 
another,  are  also  suggestive  of  its  presence.  The  age  and  con- 
stitution of  the  individual,  and  the  persistence  of  the  disease  in 
spite  of  treatment,  must  also  be  taken  into  accoimt. 

The  Treatment  of  lupus  is  often  a  matter  of  considerable 
difficulty.  Theoretically,  it  consists  in  the  free  removal  of  all 
the  diseased  tissue,  either  by  the  knife,  sharp  spoon,  or  caustics. 
Wherever  possible,  excision  of  the  whole  mass  should  be  per- 
formed, the  wound  being  either  Closed  by  sutures,  or  allowed  to 
heal  by  granulation,  or  covered  by  skin -grafts.  The  last  is  the 
best  plan  to  adopt,  if  practicable,  when  dealing  with  the  face. 
More  commonly  one  has  to  depend  on  scraping  and  the  use  of 
caustics.  This  must  be  undertaken  with  a  free  hand  if  the  whole 
disease  is  to  be  eradicated,  since  the  growth  extends  beneath  the 
layer  of  fibro-cicatricial  tissue  exposed  by  the  spoon.  Hence 
scraping  should  always  be  accompanied  by  the  subsequent  appli- 
cation of  caustics,  £,g.,  solid  nitrate  of  silver,  a  paste  composed 
of  chloride  of  zinc,  pyrogallic  acid  (5  to  10  per  cent.),  or  even 
the  actual  cautery.  The  wound  thus  produced  should  be  dressed 
with  an  ointment  containing  iodoform,  and  allowed  to  heal  by 
granulation.  Outlying  nodules  may  be  removed  with  a  sharp 
lupus-spoon,  and  the  little  cavity  formed  in  this  way  covered  with 
chloride  of  zinc  paste ;  or  they  may  be  dug  out  with  the  sharpened 
end  of  a  match  dipped  in  acid  nitrate  of  mercury. 

Recently  excellent  results  have  been  obtained  by  exposing  lupus 
patients  to  concentrated  electric-  or  sun-light  from  which  the 
heat  rays  have  been  eliminated  by  being  passed  through  a  glass 
chamber  full  of  cold  running  water  {Finsen  light  cure).  The  rays 
are  passed  through  what  is  practically  a  telescope  focussed  on  the 
patient's  skin.  Each  sitting  lasts  for  an  hour  or  more,  and  the 
constant  attention  of  an  assistant  is  required  to  slightly  shift  the 
lens  so  as  to  bring  all  parts  of  an  area  about  the  size  of  a  shilling 
under  treatment.  Inflammatory  phenomena  supervene,  and  the 
lupoid  tissue  disappears.  The  process,  though  satisfactory,  is  very 
slow,  owing  to  the  limited  surface  that  can  be  exposed  to  the  light 
at  any  sitting. 

Lttpos  Erythematosus  is  a  disease  the  nature  of  which  is  not  yet 
satisfactorily  determined.  The  appearance  of  the  affection  is 
tolerably  characteristic  ;  it  is  usually  situated  on  the  face,  and  in 
the  most  typical  cases  symmetrical  patches  are  formed  over  the 
root  of  the  nose  and  cheeks,  correspoding  in  appearance  to  a 
butterfly  with  outspread  wings.  There  is  a  considerable  tendency 
for  it  to  evade  the  forehead,  ears,  and  scalp,  and  it  occasionally 
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appears  on  the  trunk,  and  may  then  be  unilateral.  It  appears 
as  a  smooth  hyperocmic  surface,  covered  with  a  branny  desquama- 
tioD  ;  the  scales  consist  of  inspissated  sebum,  and  are  continuous 
with  deep  plugs,  which  can  be  traced  into  the  mouths  of  enlarged 
sebaceous  follicles.  As  the  disease  spreads  peripherally,  the  older 
and  central  portions  are  transformed  into  cicatrical  tissue  of  a 
pale,  thin  and  white  type,  in  marked  contrast  to  the  hypertemic 
condition  of  the  advancing  margin.  It  is  usually  seen  in  adults, 
and  more  frequently  in  women  than  men.  Progress  is  ex- 
ceedingly slow,  and  ulceration  uncommon,  except  when  the  ears 
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ludinal  muscular  coat ;  t,  serosa  ;  /.  tuberculous  focus  in  solitary  gland  : 
g,  mucosa  infiltrated  with  cells ;  h,  tuberculous  ulcer  ;  h,,  focus  of  soften- 
ing or  tuberculoos  abscess ;   i,  early  tubercle,  with  giant  cell  in  centre ; 

or  scalp  are  involved;  in  the  latter  region  the  hair  is  often  lost. 
Epithelioma  has  also  been  known  to  follow  this  affection. 

The  Treatment  consists  in  attention  to  the  general  health,  together 
with  the  local  application  of  neak  tarry  and  mercurial  preparations. 
The  light-cure  acts  rapidly,  but  must  be  used  with  caution,  since 
the  inflammatory  disturbance  caused  by  it  is  considerable. 

The  so-called  Tnberculona  XHceis  differ  from  the  lupoid  in  the 
fact  that  they  always  result  from  the  breaking  down  of  a  sub- 
cutaneous focus,  and  hence  may  be  connected  with  diseases  of 
bones,  joints,  lymphatic  glands,  or  simply  of  the  connective 
tissues.     A  similar  condition  is  found  in  connection  with  mucous 
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membranes,  the  tuberculous  foci  startin^j  in  the  submucosa,  and 
subsequently  bursting  through  the  mucous  membrane  (Fig.  91). 
Whatever  their  location,  the  ulcers  are  characterized  by  the  same 
features,  viz.,  an  irregular  and  ragged  margin  with  undermined 
and  congested  edges ;  the  base  is  formed  by  pulpy  granulation 
tissue  containing  caseous  masses  of  tubercle  (tj). 

The  Treatment  necessarily  consists  in  the  removal  both  of  the 
unhealthy  and  undermined  skin,  and  of  the  tuberculous  granula- 
tion tissue  beneath  it,  the  wound  being  purified  by  some  strong 
antiseptic,  and  then  dressed  with  gauze  covered  with  iodoform. 

Other  cutaneous  manifestations  of  tubercle  are  recognized,  but 
need  scarcely  be  mentioned  here. 

Affections  of  the  Nails. 

Onychia  is  almost  always  due  to  the  infection  with  pyogenic  or 
other  organisms  of  the  matrix,  starting  at  the  side  or  base  of  the 
nail  under  the  semilunar  fold.     Two  varieties  are  described  : 

1.  Onychia  Pnrnlenta  (Peri-onychia,  or  Ungual  Whitlow)  is  an 
aflection  of  the  matrix  commonly  seen  in  surp^eons  and  nurses,  in 
which  suppuration  occurs  beneath  the  nail,  which  is  thereby 
loosened  ;  the  individual  attacked  is  generally  out  of  health.  The 
condition  usually  starts  on  one  side,  and  gradually  extends  round 
the  semilunar  fold  and  beneath  the  nail,  until  the  whole  matrix 
may  be  affected.  When  the  loosened  nail  is  cut  away,  it  is  found 
that  the  diseased  portion  of  the  matrix  is  converted  into  granula- 
tion tissue.  The  process  is  extremely  painful  and  somewhat 
tedious.  The  only  hope  of  checking  its  progress  lies  in  removing 
with  fine  scissors,  possibly  under  an  anaesthetic,  all  the  loosened 
portion  of  the  nail,  and  then  touching  the  exposed  granulations 
with  nitrate  of  silver,  whilst  the  most  comforting  applications  are 
without  doubt  linseed -meal  poultices,  possibly  made  with  hot 
carbolic  lotion  (i  in  40),  and  frecjuently  repeated.  At  the  same 
time  the  general  health  must  be  attended  to. 

2.  Onychia  Maligna  is  the  term  applied  to  a  somewhat  similar 
condition  met  with  in  badly  nourished  children,  v»ho  are  perhaps 
syphihtic.  The  whole  matrix  is  transformed  into  granulation 
tissue,  whilst  the  digit  becomes  swollen  and  club-shaped.  Treat- 
ment consists  in  avulsion  of  tlie  nail  from  its  bed,  and  tlie  applica- 
tion of  antiseptic  fomentations  or  poultices,  together  with  iodoform. 

Ingrowing  Toenail  is  an  ulcerative  condition  of  the  soft  parts 
curling  over  the  side  of  one  of  the  toenails  (usually  that  of  the 
great  toe),  and  due  either  to  the  pressure  of  pointed  or  badly- 
fitting  boots,  or  to  neglect  in  trimming  the  nails.  The  fold  of 
skin  is  thus  pressed  by  the  boot  over  and  against  the  nail  when 
the  patient  walks,  and  in  order  to  diminish  the  pain  and  irritation 
caused  thereby,  he  often  cuts  away  the  projecting  angle  of  the 
nail,  but  leaves  a  deep  corner  which  still  further  irritates  the  soft 
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parts.  Ulceration  ensues,  accompanied  by  an  offensive  discharge 
and  so  much  pain  as  to  prevent  the  patient  from  walking.  The 
matrix  of  the  nail  may  also  become  inflamed,  and  onychia  result. 
In  the  earliest  stages,  further  progress  can  often  be  prevented 
by  careful  attention  to  the  nails,  by  the  use  of  square-toed  boots 
fitting  easily,  and  by  introducing  small  plugs  of  aseptic  wool 
to  press  back  the  overhanging  fold  of  skin.  When  ulceration  is 
actually  present,  the  best  plan  to  adopt  is  the  removal  of  the 
affected  half  of  the  nail  under  local  or  general  anaesthesia,  giving 
special  attention  to  the  extraction  of  the  projecting  angle.  If 
there  is  much  discharge,  it  is  also  wise  to  cut  away  the  over- 
hanging fold  of  skin  with  scissors,  and  scrape  away  any  granula- 
tions present.  The  parts  are  then  dressed  antiseptically,  and  in 
a  few  days  the  patient  is  able  to  walk  about. 

The  term  Onychogryphosis  is  applied  to  a  hypertrophic  condi- 
tion of  the  nails,  which  become  distorted  and  bent,  or  twisted  up, 
perhaps  simulating  a  ram's  horn.  It  is  usually  limited  to  the 
great  toes  of  elderly  people,  and  is  due  to  neglect.  The  nails  are 
very  rough,  and  often  covered  with  grooves  or  ridges,  whilst 
beneath  them  is  an  accumulation  of  soft,  offensive  epithelium. 
The  only  treatment  is  removal. 

AfTections  of  the  Sebaceous  Glands. 

SebaceooB  Cysts  occur  on  any  i;art  of  the  surface  of  the  body, 
but  especially  the  scalp,  and  are  due  to  obstruction  of  the  duct  oif 
a  sebaceous  gland.  They  are  rounded  swcllin«^s,  firm  and  elastic 
to  the  touch,  moveable  on  the  deeper  structures,  and  always 
attached  at  one  spot  to  the  skin.  On  careful  examination,  the 
obstructed  mouth  of  a  sebaceous  follicle  can  usually  be  seen,  and 
possibly  some  of  the  contents  of  the  sac  S(iueezed  through  this 
op)ening.  The  cyst  wall  is  formed  by  several  layers  of  cjiithelium, 
surrounded  by  dense  fibro-cicatricial  tissue,  and  if  exposed  to 
irritation  or  pressure,  as  when  situated  on  the  back  or  shoulder, 
and  rubbed  by  the  braces,  becomes  very  firmly  adherent  to  the 
surrounding  parts.  The  material  contained  within  is  of  a  cheesy, 
pultaceous  consistency,  with  a  peculiar  stale  odour,  yellowish- 
white  in  colour,  and  under  the  microscope  is  seen  to  be  composed 
of  fatty  and  granular  debris,  epithelial  cells,  and  cholesterine. 
Sometimes  a  distinctly  adenomatous  element  is  present,  so  that 
the  cyst  walls  are  thick  and  firm.  Left  10  themselves,  the  cysts 
may  attain  considerable  dimensions,  whilst  the  walls  and  contents 
sometimes  become  calcified.  (Occasionally  the  exudation  oozes 
through  the  duct,  and  dries  on  the  surface,  with  just  sufficient 
cohesion  to  prevent  it  from  falling  off;  layer  after  layer  of  this 
desiccated  material  is  deposited  from  below,  finally  giving  rise  to 
what  is  known  as  a  Sebaceous  Horn.  These  become  dark  in 
colour  from  admixture  with   dirt,  and  are  always  more  or  less 
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fibrillated  in  texture ;  the  base  to  which  they  are  firmly  adherent  is 
infiltrated  and  hyperaemic.  Sebaceous  cysts  sometimes  inflame 
and  suppurate.  When  the  skin  has  given  way  over  them,  the 
contents  are  only  partly  discharged,  and  the  remainder  imdergoes 
putrefactive  changes,  giving  rise  to  an  offensive  ulcerated  surface 
with  raised  edges,  which  may  readily  be  mistaken  for  epithelioma. 
It  is  sometimes  known  as  Cock*s  Peculiar  Tumour,  True  malig- 
nant disease  of  an  epitheliomatous  nature  is  said  occasionally 
to  supervene. 

Diagnosis. — From  a  dermoid  cyst  it  is  known  by  the  facts  that 
the  dermoid  is  congenital  in  origin,  that  it  is  limited  to  certain 
localities,  whilst  it  is  hardly  ever  directly  attached  to  the  skin. 
From  a  fatty  twnour  it  is  recognised  by  the  absence  of  lobulation, 
and  by  its  more  solid  character,  whilst  a  lipoma  is  softer  and 
more  moveable  From  a  chronic  abscess  it  is  distinguished  by  the 
existence  of  the  dilated  orifice,  by  its  firmer  consistency,  and  by 
the  history,  but  it  is  sometimes  impossible  to  be  certain  before 
incising  it. 

Treatment. — A  sebaceous  cyst  should  be  entirely  and  completely 
removed  if  giving  rise  to  any  inconvenience  or  pain.  In  the  scalp 
all  that  is  needed  is  to  transfix  the  tumour,  squeeze  out  the  cheesy 
contents,  and  then  the  cyst  wall  can  be  readily  removed  by 
grasping  it  with  dissecting  forceps  and  pulling  it  away.  In  other 
situations  the  cyst  wall  may  require  to  be  dissected  out ;  but  even 
then  it  is  advisable  to  open  it  by  transfixion,  and  to  deal  with  the 
sac  from  below  rather  than  from  above.  Horns  and  fungating 
ulcers  should  be  excised  with  the  surrounding  skin. 

Molluscuin  Contagiosum. — This  affection  shows  itself  in  the 
form  of  a  number  of  firm  hemispherical  nodules,  a  little  larger 
than  a  split  pea,  usually  of  a  yellowish-white  colour,  and  very 
definitely  umbilicated.  The  depression  in  the  centre  may  be 
occupied  by  dry  debris,  and  from  the  larger  ones  a  waxy  mass 
may  be  expressed.  They  are  usually  seen  on  the  face,  but  may 
involve  any  part  of  the  surface  of  the  body.  There  seems  no 
doubt  as  to  their  contagious  properties,  this  being  perhaps  best 
seen  in  the  development  of  growths  of  this  nature  on  a  mother's 
breast,  secondary  to  those  on  the  face  of  her  baby.  The  cause 
of  the  contagion  is  by  no  means  certain,  whilst  the  exact  nature 
of  the  aflfection  is  also  more  or  less  in  dispute,  since,  although 
some  authorities  consider  it  sebaceous  in  origin,  others  are  equally 
insistent  that  it  commences  in  the  hair  follicles  or  deep  layers  of 
the  rete.  Pathologically,  the  tumours  consist  of  numerous  wedge- 
shaped  lobules  of  polygonal,  nucleated,  epithelial  cells,  supported 
by  a  fibrous  stroma.  The  cells  towards  the  centre  undergo  a 
waxy  or  hyaline  degeneration,  and  in  them  are  seen  numerous 
rounded  bodies,  which  have  been  supposed  to  resemble  psoro- 
sperms.  Treatment  consists  in  cutting  or  pulling  them  away,  or 
in  cutting  them  across,  and  squeezing  the  contents  out  from  the 
well-defined  capsule. 


CHAPTER  XV. 

AFFEOnONS  OF  MUSOLES,  TENDONS,  AND  BUBSJE. 

IiUnries  of  Muscles  and  Tendons. 

Contnsion. — Muscles  are  bruised  as  a  result  of  blows  or  falls, 
leading  to  more  or  less  extravasation,  with  possibly  some  rupture 
of  the  fibres.  The  part  becomes  tender  and  swollen,  and  any 
active  contraction  gives  rise  to  pain  ;  passive  movement,  however, 
is  tolerated,  if  the  injured  fibres  are  not  thereby  put  on  the  stretch. 
Fomentations  and  rest  may  be  needed  for  a  few  days ;  but  friction, 
with  stimulating  embrocations  and  liniments,  and  regular  massage 
of  the  parts,  are  subsequently  necessary. 

Sprains  and  Strains,  due  to  violent  efforts  or  falls,  result  in  the 
tearing  or  stretching  of  some  of  the  fibres.  Considerable  stiffness 
follows,  especially  m  rheumatic  and  gouty  patients.  Rest  and 
either  hot  or  cold  applications  may  be  used  at  first ;  but  friction 
with  liniments  and  passive  movements  will  be  needed  later.  In 
individuals  predisposed  to  the  development  of  tuberculous  disease, 
special  precautions  must  be  taken  to  ensure  complete  recovery. 

Bnptnre  of  the  Sheath  of  a  muscle  is  an  accident  occasionally 
met  with,  especially  in  the  biceps  cubiti  or  rectus  femoris.  The 
belly  of  the  muscle,  when  contracted,  protrudes  through  the  open- 
ing as  a  hernia,  constituting  a  soft  semi-fluctuating  swelling.  In 
treating  this  condition  the  limb  must  be  kept  at  rest  in  such  a 
position  as  to  relax  the  muscular  fibres  and  allow  the  rent  in  the 
fascia  to  heal.  In  old-standing  cases  it  is  justifiable  to  cut  down 
and  expose  the  opening  in  the  muscular  sheath,  the  edges  of  which 
are  sutured  together. 

Displacement  of  Tendons  rarely  occurs,  except  in  parts  where 
these  structures  pass  through  osseo- fibrous  canals,  and  particularly 
in  those  where  the  line  of  action  is  thereby  changed.  During  some 
violent  effort  the  patient  feels  a  sudden  localized  pain,  followed  by 
a  certain  amount  of  limitation  of  mobility.  This  accident  is  popu- 
larly known  as  a  *  rick.'  In  superficial  parts  the  displaced  tendon 
can  sometimes  be  distinctly  felt  in  an  abnormal  position,  and  this 
becomes  more  evident  on  attempting  to  move  it.     Thus  the  long 
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tendon  of  the  biceps  may  be  dislocated  from  the  bicipital  groove ; 
and  various  tendons  about  the  wrist  or  ankle,  especially  that 
of  the  peroneus  longus,  may  similarly  suffer.  If  left  alone,  the 
parts  settle  down  more  or  less  comfortably,  but  some  permanent 
weakness  may  persist ;  whilst  recurrence  is  very  likely  to  ensue 
if  movement  is  permitted  before  the  newly-formed  connections 
have  had  time  to  consolidate. 

Treatment  consists  in  fully  relaxing  the  muscles  and  replacing 
the  tendon,  if  possible,  by  manipulation.  The  parts  are  then 
immobilized  and  well  supported,  as  by  a  plaster  of  Paris  splint  or 
strapping,  and  this  should  be  maintained  for  six  or  eight  weeks. 
If  the  displacement  recurs,  as  is  commonly  the  case  where  such 
treatment  has  not  been  adopted,  it  is  sometimes  advisable  to  cut 
down,  expose  the  tendon,  and  stitch  it  back  into  position,  using 
early  passive  movement  to  prevent  the  formation  of  troublesome 
adhesions.  This  is  required  most  frequently  in  the  case  ol 
the  peroneus  longus  tendon,  which  slips  forwards  from  its  groove 
behind  the  external  malleolus.  The  external  annular  ligament  is 
thereby  ruptured,  and  the  operation  consists  either  in  suturing 
the  divided  segments,  or  in  more  aggravated  cases  it  may  be 
necessary  to  turn  down  a  flap  of  periosteum  from  the  malleolus 
and  by  stitching  its  apex  to  the  outer  side  of  the  os  calcis  secure 
the  tendon  in  place. 

Rapture  of  Muscles  and  Tendons  is  by  no  means  an  uncommon 
accident,  resulting  from  any  excessive  violence  of  a  sudden  and 
unexpected  nature.  Most  frequently  the  tendon  gives  way  at  its 
union  with  the  muscular  belly ;  less  often  the  belly  itself  yields, 
whilst  occasionally  the  tendon  may  snap,  or  the  point  of  bone  to 
which  it  is  attached  may  be  torn  off. 

Signs. — The  patient  at  the  moment  of  the  accident  experiences 
a  sharp  and  severe  pain,  as  if  he  had  been  struck  with  a  whip ;  he 
may  also  feel  or  hear  a  snap.  Loss  of  function  follows,  together 
with  a  certain  amount  of  swelling  and  bruising,  which  is  more 
evident  if  the  muscular  fibres  have  been  torn  across  than  if  the 
tendon  has  alone  been  lacerated.  On  attempting  to  contract  the 
affected  muscle,  the  belly  rises  up  as  a  soft,  rounded,  semi- 
fluctuating  tumour,  drawn  towards  the  uninjured  attachment,  if 
the  union  between  the  tendon  and  belly  has  given  way ;  whilst  if 
the  lesion  has  been  through  the  muscular  substance,  the  divided 
halves  of  the  belly  become  similarly  prominent,  and  a  distinct  gap 
or  sulcus  can  be  felt  l)etween  them. 

Repair  is  established  in  the  usual  way  already  described  (p.  209), 
viz.,  a  cellulo-plastic  effusion  is  first  poured  out,  taking  the  place 
of  the  blood-clot,  which  is  absorbed  ;  this  becomes  vascularized 
into  granulation  tissue,  and  finally  cicatricial  tissue  is  developed. 
Where  a  muscular  belly  is  involved  and  the  ends  are  much 
separated,  a  lonci;  and  weak  bond  of  union  is  likely  to  form  ;  but 
when  they  are  closely  apposed,  the  cicatrix  is  a  short  one,  and  may 
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sooner  or  later  be  replaced  by  true  muscular  tissue.  When  a 
tendon  has  been  divided  or  torn,  the  connecting  medium  is  at 
first  attached  to  the  sheath,  and  if  this  adhesion  persists,  it  may 
lead  to  much  pain  and  weakness.  It  is  an  exceedingly  interest- 
ing fact  to  note  how  rapidly  this  tissue  attains  a  considerable 
degree  of  strength;  a  rabbit's  tendon  ten  days  after  division 
requires  a  weight  of  56  lbs.  to  break  it  (Paget). 

Treatment. — It  is  essential  to  relax  the  parts  fully  so  as  to 
prevent  separation  of  the  divided  ends,  and  to  maintain  them  in 
this  position  for  two  or  three  weeks.     Any  resulting  stiffness  is 

combated  by  passive  movements  and  mas- 
sage, whilst,  if  need  be,  adhesions  are 
broken  down  under  an  anaesthetic.  Tendons 
accidentally  divided  in  open  wounds  should 
be  sutured  together  by  catgut,  special  anti- 
septic precautions  being  adopted  to  prevent 
suppuration  along  the  tendon  sheaths. 
Where  there  has  been  actual  loss  of  sub- 
stance in  a  tendon,  it  is  possible  to  remedy 
the  defect  by  grafting  a  portion  of  tendon 
from  another  patient,  or  from  an  animal, 
between  the  two  ends ;  or,  again,  one  end 
may  be  split  longitudinally  in  such  a  way  as 
to  leave  a  thin  flap  attached  peripherally,  so 
that  the  free  end  (a)  can  be  turned  down  and 
united  to  the  other  segment  (Fig.  92).  Care 
must  be  exercised  to  prevent  opposing  mus- 
cles from  dragging  on  and  stretching  tlie  new 
bond  of  union,  as  thereby  considerable  func- 
tional disabihty  may  result.  Thus  a  young 
man  had  his  anterior  tibial  muscles  divided 
by  a  stab  with  a  knife  ;  they  were  carefully 
sutured  together,  but  during  convalescence 
the  foot  was  allowed  to  drop,  the  result 
being  that  the  muscles  and  tendons  were 
stretched,  and  hence  the  most  vigorous  contractions  had  no  effect 
in  raising  the  toes,  which  dragged  along  the  ground.  A  second 
operation  to  shorten  all  these  structures  was  recjuired. 

When  muscular  bellies  have  been  divided,  it  is  not  difficult  to 
secure  them,  if  the  fibres  have  been  severed  longitudinally  or 
obliquely  ;  but  when  the  section  is  transverse,  there  is  a  great 
tendency  for  the  stitches  to  cut  out.  In  such  a  case  it  is  advisable 
to  encircle  with  a  ligature  a  bundle  of  muscular  fibres  on  either 
side  of  the  incision,  and  then  tie  the  two  threads  together.  This 
must  be  done  at  several  spots  in  the  cross-section. 

The  long  tendon  of  the  biceps  is  not  unfrequentiy  torn  from  the 
muscular  belly,  which,  on  attempting  to  bend  the  arm,  is  drawn 
down  towards  the  elbow,  constituting  a  soft  tumour,  somewhat 


Fig.  92^ — Method  of 
Uniting       Tendon 

AFTER      Loss       OF 

Tissue  by  Turning 
Down  a  Portion  of 
IT  AS  A  Flap. 
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resembling  a  lipoma.  No  special  treatment  is  needed  beyond 
keeping  the  forearm  flexed  for  a  time.  If  the  Undo  A  chillis  is 
ruptured,  union  may  be  attained  by  keeping  the  knee  bent  and 
the  heel  raised,  as  by  securing  a  strap  to  the  back  of  a  slipper 
below,  and  to  a  dog-collar  passed  round  the  knee  above.  A  better 
result,  however,  would  follow  an  aseptic  incision  and  suture. 
Similarly,  if  the  ligamentum  patella  gives  way,  suture  through  an 
open  wound  is  more  satisfactory  than  mere  elevation  of  the  leg 
and  rest.  The  inner  head  of  the  gastrocnemius  is  sometimes  torn  in 
wrenches  or  slips,  as  at  lawn  tennis,  and  the  plantaris  is  similarly 
affected.  Cooling  lotions  are  applied  for  a  few  days,  and  the  parts 
are  kept  at  rest  until  the  tenderness  and  swelling  have  subsided 
in  part,  and  then  regular  massage  is  undertaken.  The  adductor 
longus  may  be  lacerated  in  violent  attempts  to  maintain  a  seat  on 
horseback,  and  constitutes  one  form  of  rider's  sprain  ;  it  is  treated 
by  rest  and  the  application  of  a  firm  spica  bandage. 

Diseases  of  Muscles. 

Inflammation  of  Muscles  (Myositis)  may  arise  from  a  variety  of 
circumstances,  but  the  chief  results  are  aHke,  whatever  the  cause, 
viz.,  a  more  or  less  painful  infiltration  of  the  muscle,  with  in- 
creased discomfort  on  attempting  movement.  The  part  feels 
hard  and  rigid,  and  may  be  tender  to  the  touch.  If  suppura- 
tion ensues,  the  ordinary  signs  of  an  abscess  subsequently  make 
themselves  evident.  A  certam  amount  of  contractile  tissue  is 
thereby  destroyed,  and  the  cicatricial  changes  induced  will 
possibly  lead  to  deformity. 

Varieties. — i.  Simple  Traumatic  Myositis  results  from  contusion 
or  laceration  of  the  fibres,  and  is  merely  a  plastic  inflammation, 
with  or  without  haemorrhage,  running  on  to  resolution,  with 
perhaps  a  little  fibroid  thickening  of  the  part.  It  is  liable  in  some 
cases  to  become  chronic,  the  muscle  substance  becoming  shortened 
and  replaced  by  fibrous  tissue  (M.  fibrosa),  and  this  fibrosis  may 
extend  beyond  the  limits  of  the  original  lesion.  The  induration 
of  the  sterno-mastoid  muscle  met  with  in  children  is  of  this  type, 
and  may  lead  to  torticollis.  In  other  cases  ossification  of  a  limited 
portion  of  the  muscle  or  tendon  may  occur  from  long-continued 
and  frequently -repeated  irritation ;  thus,  in  riders  the  upper 
portion  of  the  adductor  tendons  may  in  this  way  become  bony, 
constituting  the  so-called  *  riders'  bone.' 

2.  Rheumatic  Myositis  usually  results  from  exposure  to  cold, 
e.g,f  wry  neck  from  sitting  in  a  draught.  It  is  treated  by  fomenta- 
tions, and  ordinary  saline  anti-rheumatic  remedies,  whilst  later 
on  friction  with  stimulating  embrocations  is  needed. 

3.  Acute  Suppurative  Myositis  is  the  outcome  of  infection  with 
pyogenic  organisms,  either  from  without,  as  after  operation 
wounds,  punctures,  gun-shot  injuries,  gangrene,  etc.,  the  pus  m 
such  cases  spreading  widely  up  and  down  the  muscular  planes ; 
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or  from  within  the  body,  as  in  pyaemia;  or  by  extension  from 
neighbouring  suppurative  foci,  as  from  subperiosteal  abscesses ; 
it  may  also  arise  after  a  contusion  or  sprain  by  auto-infection. 
Great  cicatricial  deformity  is  likely  to  follow. 

4.  COuronlc  Tuberculous  Myositis,  with  the  formation  of  a  chronic 
abscess,  is  not  an  uncommon  secondary  consequence  of  a  similar 
affection  of  neighbouring  bones  or  joints — e.g.,  a  psoas  abscess. 

5.  Syphilitic  Disease  is  usually  met  with  in  the  tertiary  period, 
and  takes  the  form  either  of  a  diffuse  sclerosis  or  of  a  localized 
gumma.  Any  muscle  may  be  affected,  but  perhaps  the  tongue 
and  sterno-mastoid  are  those  most  frequently  involved.  Care  is 
needed  in  making  a  diagnosis,  since  these  conditions  resemble 
tumours  in  their  method  of  onset ;  but  the  presence  of  a  syphilitic 
history,  the  slow  growth,  the  hardness  with  subsequent  central 
softening,  and  the  rapid  disappearance  after  the  administration  of 
iodide  of  potassium,  should  suffice  to  determine  their  nature. 

Occasionally  gummata  appear  in  muscles  in  the  shape  of 
small  hard  and  shotty  nodules,  usually  arranged  more  or  less 
longitudinally,  which  are  painless  and  apparently  attached  to 
the  fiascial  sheath.     They  react  readily  to  iodide  of  potassium. 

6.  Parasitic  Myositis,  arising  from  the  presence  of  either  the 
Trichina  spiralis  or  of  hydatids,  need  not  be  described  here. 

7.  Myositis  Ossificans  is  a  rare  disease,  in  which  various  muscles, 
especially  those  of  the  back,  are  transformed  into  bony  plates  or 
rods,  so  as  to  lead  to  extensive  ankylosis.  The  process  seems  to 
be  one  of  ossification  of  the  connective  tissue  associated  with 
atrophy  of  the  muscular  fibres,  and  is  sometimes  extremely 
painful.  It  is  most  commonly  seen  in  young  males,  and  is 
possibly  rheumatic  in  origin.  In  a  boy  recently  under  observa- 
tion the  arms  were  immobilized  by  ossification  of  the  Latissimus 
dorsi  muscles  on  either  side,  whilst  the  Pectoralis  major  was  also 
ossified  on  the  right  side.  The  Erector  spinae  was  involved,  the 
back  being  thus  rendered  rigid,  and  the  right  Trapezius  was 
undergoing  the  same  change.  This  disease  is  not  unusually  asso- 
ciated with  a  congenital  deformity  of  the  great  toes  in  which  the 
proximal  phalanx  is  absent  or  stunted.  No  treatment  has  proved 
of  any  value. 

Tumours  of  Muscles  are  not  very  common.  Primary  growths 
consist  of  angioma,  fibroma,  chondroma,  myxoma,  or  sarcoma, 
and  of  these  the  majority  start  in  the  fibrous  sheaths  or  the  inter- 
fibrillar  connective  tissue.  Secondary  deposits  of  both  carcinoma 
and  sarcoma  occur,  but  there  is  nothing  special  to  be  noted  about 
them. 

Treatment  must  be  determined  on  ordinary  surgical  principles. 
If  sarcomatous,  the  whole  thickness  of  the  muscle  should,  if 
possible,  be  excised  for  some  distance  from  the  growth,  the  sheath 
forming  a  natural  limit  not  early  overstepped.  Amputation  of 
the  limb  may,  however,  be  required. 
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Diseases  of  Sheaths  of  Tendons. 

The  synovial  nnembranes  which  line  the  sheaths  of  tendons 
may  become  inflamed  as  a  result  of  injury  or  infection. 

1.  Acute  Simple  Teno- Synovitis  often  follows  sprains  and 
stiains,  and  is  most  commonly  seen  in  connection  with  the 
extensor  muscles  of  the  thumb.  A  puffy  swelling  in  the  course  of 
the  tendons  is  produced,  painful  on  movement  and  perhaps  tender 
to  the  touch,  giving  a  characteristic  fine  crepitus  whenever  the  parts 
are  moved.  All  that  is  needed  for  its  Treatment  is  to  immobilize 
the  limb  for  a  few  days,  and  apply  fomentations.  As  soon  as  the 
more  acute  symptoms  have  disappeared,  friction  with  stimulating 
embrocations  and  pressure  are  employed  to  hasten  the  absorption 
of  the  fluid  ;  whilst  active  and  passive  movements  are  undertaken 
to  prevent  the  formation  of  adhesions. 

2.  Acute  Suppurative  Teno-Synovitis  may  result  from  a  punc- 
tured wound  of  the  synovial  sheath,  or  the  inflammation  may 
spread  to  it  from  neighbouring  tissues.  The  thecal  variety  of 
whitlow  (p.  208)  is  of  this  nature.  Suppuration  may  extend  both 
up  and  down  the  sheath,  and  gives  rise  to  both  local  and  con- 
stitutional symptoms.  Unless  promptly  treated  by  incision,  the 
tendon  will  slough,  or  may  contract  extensive  adhesions  to 
neif(hl)ouring  parts ;  in  either  case  considerable  impairment  of 
function  follows.  The  suppuration  may  extend  to  neighbouring 
articulations,  leading  to  their  disorganization,  especially  in  tlie 
case  of  the  tendon  sheaths  around  the  wrist-joint. 

3.  Ohronic  Simple  Teno- Synovitis  is  a  common  affection,  charac- 
terized by  a  passive  effusion  into  the  tendon  sheath  of  glairy 
synovia,  somewhat  resembling  uncooked  white  of  egg.  It  may  be 
limited  in  extent,  constituting  one  of  the  varieties  of  ganglion,  or 
diffuse.  An  elastic  fluctuating  swelling  forms  in  the  course  of  a 
tendon,  usually  associated  with  creaking.  There  is  no  pain  or 
tenderness,  but  the  affected  part  feels  weak.  Treatment  consists 
in  counter-irritation  and  pressure,  as  by  Scott's  dressing  ;  failing 
this,  the  part  may  be  freely  incised,  the  synovia  removed,  and,  if 
need  be,  the  cavity  washed  out.  In  the  more  localized  forms  it 
may  suffice  to  puncture  the  cyst-like  swelling  and  squeeze  out  the 
cuiiteiits,  pressure  being  subsequently  applied. 

4.  Chronic  Tuberculous  Teno-Synovitis  is  of  two  types.  In 
one  the  sheath  fe  lined  by  oedematous  granulation  tissue  of 
some  thickness,  containing  tuberculous  foci,  giving  rise  to  a  soft 
elastic  swelling  along  the  course  of  a  tendon,  which  increases 
slowly  in  size,  and  is  but  slightly  painful  or  tender.  Suppura- 
tion may  follow,  and  subjacent  bones  or  joints  be  involved. 
Treatment  consists  in  immobilizing  the  part,  pressure,  and  im- 
provement   of    the   general   health.     If  a    cure    is    not    quickly 
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established,  a  free  incision  should  be  made  and  the  diseased 
tissue  removed. 

The  other  form  of  tuberculous  disease  consists  in  a  passive 
effusion  into  the  synovial  space,  the  lining  membrane  of  which 
becomes  thickened  by  the  deposit  thereon  of  fibrinous  material. 
At  the  same  time  there  is  usually  a  large  development  ot  the  so- 
called  mehn-seed  bodies,  which  are  laminated  masses  of  fibrin, 
perhaps  containing  traces  of  tuberculous  giant-cell  systems.  When 
numerous  they  give  rise  to  a  curious  and  characteristic  form  of 
crepitus.  That  they  are  of  a  tuberculous  nature  can  be  demon- 
strated by  inoculation  experiments ;  the  spores  or  bacilli  contained 
therein  are  not,  however,  in  a  very  active  state. 

If  Treatment  by  immobilization  and  pressure  (as  by  the  appli- 
cation of  Scott's  dressing)  fails,  the  part  should  be  laid  open, 
and  the  effused  fibrin  and  melon-seed  bodies  removed,  together 
with  as  much  of  the  thickened  membrane  as  possible. 

A  Ganglion  is  the  term  given  to  a  localized  cyst-like  swelling 
forming  in  connection  with  a  tendon  sheath.  It  is  most  commonly 
met  with  at  the  back  of  the  wrist,  arising  from  the  tendons  of  the 
thumb  or  index-finger,  but  it  sometimes  occurs  on  the  front  of  the 
wrist  or  in  the  foot.  It  varies  in  size  considerably,  and  contains 
a  clear,  transparent  gelatinous  or  colloid  substance,  hke  white- 
currant  jelly.  A  rounded  firm  elastic  swelling  is  produced,  usually 
somewhat  moveable,  and  neither  painful  nor  tender  at  first, 
although  some  painful  weakness  of  the  part  may  be  experienced 
as  it  increases  in  size.  It  is  due  to  one  of  several  causes  :  thus, 
it  may  result  from  a  chronic  localized  teno-synovitis,  or  from 
a  hernial  protrusion  of  the  synovial  membrane  through  an  opening 
in  the  tendon  sheath.  Others  seem  to  originate  in  a  colloid  de- 
generation of  the  cells  lining  the  synovial  space ;  whilst  certainly 
some  few  arise  in  connection  with  subjacent  articulations,  in  the 
same  way  as  a  Baker's  cyst.  Little  difficulty  arises  in  the 
diagnosis,  although,  when  situated  deeply  and  lying  over  a  bone, 
they  have  been  mistaken  for  exostoses. 

Treatment. — A  ganglion  may  often  be  ruptured  by  manipulation 
and  pressure  with  the  thumbs,  or  by  a  forcible  blow  with  a  book, 
but  it  is  apt  to  fill  again.  Failing  this,  a  rapid  cure  is  usually 
obtained  by  an  aseptic  puncture  of  the  cavity,  and  the  subsequent 
application  of  firm  pressure.  In  some  cases  it  may  be  advisable 
to  lay  the  part  open  and  remove  the  cyst  wall ;  such  treatment 
requires  absolute  asepsis,  since,  if  infection  occurs,  most  serious 
consequences  may  ensue. 

A  Compound  Palmar  Ganglion  consists  in  a  tuberculous  affection 
of  the  common  synovial  membrane  surrounding  the  flexor  tendons 
of  the  wrist,  the  cavity  being  distended  with  synovia,  usually 
containing  many  melon-seed  bodies.  It  forms  a  large  swelling 
extending  above  and  below  the  wrist,  fluctuation  being  readily 
transmitted  from  one  part   to   the   other   beneath   the   annular 
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ligament;  it  also  extends  amongst  the  muscles  of  the  thenar 
eminence  along  the  tendon  of  the  flexor  longus  poUicis.  In  the 
treatment  rest  and  pressure,  as  by  Scott's  dressing,  together  with 
suitable  constitutional  remedies,  may  first  be  tried;  and  failing 
this,  an  incision  should  be  made  both  above  and  below  the 
annular  ligament,  the  cavity  being  well  washed  out,  and  all 
melon -seed  bodies  and  fibrinous  debris  removed  with  a  sharp 
spoon ;  a  drainage-tube  is  subsequently  inserted.  In  a  few  cases 
it  may  be  necessary  to  divide  the  annular  ligament  in  order  to 
efficiently  deal  with  the  trouble.  The  results,  however,  are  not 
very  good,  as  the  tendons  get  matted  together  and  adherent  to 
the  skin,  and  the  movement  of  the  fingers  is  thereby  hampered. 

Operations  on  Tendons. 

I.  By  Tenotomy  is  meant  the  division  of  a  tendon  through  an 
open  or  subcutaneous  wound  with  the  object  either  of  rem^ying 
some  deformity,  such  as  talipes  or  torticollis,  or  of  assisting  the 
surgeon  to  reduce  some  displacement,  as  in  setting  a  fracture ; 
thus,  the  tendo  Achillis  may  require  division  in  fractures  of  the 
leg  in  order  to  overcome  muscular  contraction. 

Division  of  tendons  is  accomplished  in  two  ways,  viz.,  by  sub- 
cutaneous or  open  incision.  The  gnbcntaneoos  method  is  made 
use  of  where  there  is  little  likelihood  of  injuring  important 
structures.  The  strictest  attention  to  asepsis  is  desirable,  since 
the  character  of  the  wound,  viz.,  a  puncture,  and  the  entire 
absence  of  drainage,  are  most  favourable  to  the  development  of 
organisms,  if  entrance  is  once  given  to  them.  Moreover,  the 
synovial  tendon  sheath  is  often,  though  undesignedly,  wounded, 
and  septic  inflammation  would  rapidly  spread  along  this  structure, 
and  give  rise  to  the  most  serious  consequences.  The  operation 
consists  in  inserting  a  sharp-pointed  tenotome  through  the  skin 
down  to  the  tendon.  This  is  then  withdrawn,  and  a  blunt-pointed 
knife  passed  along  the  track  thus  made,  either  superficial  to  or 
beneath  the  tendon.  The  cutting  edge  is  turned  towards  it,  and 
the  tendon  divided  by  a  sawing  or  rocking  movement,  whilst  the 
structure  is  put  on  the  stretch  by  an  assistant.  Every  effort  must 
be  made  to  avoid  opening  the  sheath,  since  even  if  the  wound 
remains  aseptic,  the  tendon  often  retracts  more  than  is  desirable, 
and  in  healing  gains  adhesions  to  the  sheath  which  considerably 
limit  the  subsequent  freedom  of  movement  of  the  part.  Various 
opinions  are  entertained  as  to  whether  it  is  better  to  pass  the 
knife  above  or  below  the  tendon  ;  the  advantages  of  the  former 
method  are  that  there  is  no  Hkelihood  of  making  an  unduly  large 
wound  in  the  skin,  and  that  there  is  less  risk  of  dividing  the  lax 
subjacent  structures  if  the  knife  is  turned  towards  them.  On  the 
other  hand,  if  the  knife  is  at  once  passed  below  the  tendon,  and 
any  such   subjacent   structures  are   by  mistake   included,  their 
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division  is  a  matter  of  certainty.  Where,  however,  there  is  any 
risk  of  dividing  important  structures,  such  as  the  external  popliteal 
nerve  in  tenotomy  of  the  biceps  cruris,  it  is  wiser  to  adopt  the 
open  method.  In  this  an  incision  about  i  inch  in  length  is  made 
over  the  tendon,  which  can  thereby  be  exposed,  lifted  on  an 
aneurism  needle,  and  severed  without  danger.  There  is  no 
haemorrhage  worth  mentioning,  and  the  wound  is  closed  by  a 
point  or  two  of  suture,  dressed  antiseptically,  and  firmly  bandaged 
to  prevent  extravasation.  The  malposition  is  at  once  corrected, 
and  the  part  immobihzed  at  the  time,  or  in  the  course  of  forty- 
eight  hours,  in  plaster  of  Paris. 

Tenotomy  of  the  Tendo  A  chillis, — The  foot  is  placed  on  its  outer 
side,  and  the  tendon  relaxed  by  pointing  the  toes  downwards. 
The  tenotome  is  introduced  about  i  inch  above  its  insertion 
(Fig.  76,  F)  at  the  inner  margin  of  the  tendon,  either  superficial 
to  or  beneath  it,  and  it  is  readily  divided  when  the  foot  is  dorsi- 
flexed.  If  the  surgeon  cuts  towards  the  skin,  he  must  be  careful 
not  to  divide  the  last  few  fibres  too  rapidly,  otherwise  a  con- 
siderable external  wound  may  be  inflicted  by  the  suddenly 
liberated  knife. 

The  Tibialis  Anticus  is  usually  divided  about  i  inch  above  its 
insertion,  as  it  crosses  the  scaphoid  (Fig.  78,  C).  There  is  here 
no  synovial  sheath,  and  the  arteria  dorsalis  pedis  is  separated 
fi'om  it  by  the  tendon  of  the  extensor  proprius  hallucis.  It  is 
first  relaxed  so  as  to  allow  of  the  introduction  from  the  outer  side 
of  the  sharp-pointed  tenotome  beneath  it ;  this  is  then  replaced  by 
a  blunt-ended  instrument,  and  the  section  is  readily  accomplished 
when  the  foot  is  abducted.  The  open  method  may  be  adopted  in 
some  cases. 

The  Tibialis  Posticus  is  usually  divided  together  with  the  flexor 
longus  digitorum  just  above  the  base  of  the  inner  malleolus,  at  a 
spot  about  a  finger's  breadth  from  the  tip  of  that  process  in  an 
infant,  and  about  ij  inches  from  it  in  an  adult  (Fig.  76,  E).  A 
small  tubercle  can  usually  be  felt  at  this  spot,  and  the  section 
must  be  made  just  above.  The  knife  is  inserted  between  the 
tibia  and  the  tendon,  and  is  kept  as  near  the  bone  as  possible.  If 
correctly  placed,  it  remains  fixed  without  the  support  of  the  hand, 
being  grasped  between  the  tendon  and  the  bone.  The  blunt- 
ended  tenotome  is  then  introduced,  and  the  edge  being  turned 
towards  the  tendon,  the  latter  structure  is  divided  when  the  foot 
is  dorsiflexed.  The  posterior  tibial  vessels  may  be  wounded  if 
the  tendons  are  too  suddenly  severed,  but  even  should  this  occur, 
a  little  well-adjusted  pressure  will  suffice  to  prevent  any  serious 
consequences. 

The  Peronei  tendons  are  divided  just  above  the  base  of  the  outer 
malleolus,  at  a  spot  where  the  synovial  sheath  is  usually  absent 
(Fig.  77,  D).  The  tenotome  is  inserted  close  to  the  fibula, 
between  the  tendons  and  the  bone. 
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The  Biceps  Cruris  tendon  is  best  divided  by  an  open  operatioD, 
on  account  of  the  close  propinquity  of  the  external  popliteal 
nerve,  which  has  often  been  wounded  in  the  subcutaneous 
operation.  An  incision  is  made  in  the  direction  of  the  tendon 
just  above  its  insertion  into  the  fibula.  It  is  then  lifted  upon  an 
aneurism  needle  and  divided ;  muscular  fibres  will  probably  be 
found  quite  close  to  its  lower  end. 

The  Semimembranosus  and  the  Semitendiwsus  tendons  are  dealt 
with  just  above  the  knee-joint,  and  the  subcutaneous  operation 
may  be  conveniently  adopted  when  they  are  prominent  and  tense. 

For  division  of  the  SUrno -mastoid,  see  p.  380). 

2.  Lengthening  a  Tendon  is  sometimes,  though  rarely,  required, 
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Fic.  93.  Flo,  94.  Fig.  95. 

Figs.  93,  94  and  55— Z-Operation  kor  I.engthbnino  or  Shortening 
OF  Tendons. 
In  FJB-  93  the  method  o(  dividing  the  tendon  is  shown.     In  Fig.  94  the  flaps 
arc  slipped  downwards,  one  on  the  other,  so  as  to  lengthen  the  lendon. 
In  Fig.  93  equal  portions  have  been  cut  away  from  each  half,  and  the 
remainders  sutured,  so  as  to  shorten  it. 

in  order  to  overcome  the  deformity  which  results  from  a  con- 
tracted tendon.  It  may  be  possible  to  utilize  the  method  sug- 
gested 00  p.  365  for  the  union  of  a  tendon  where  there  has  been 
loss  of  substance,  viz.,  by  bridging  the  interval  by  a  flap  turned 
down  from  one  end.  Perhaps  a  more  efficient  method  is  the 
so-called  Zoperation  (Fig.  93).  The  tendon  is  split  longi- 
tudin[illy  into  two  halves  (61;),  which  are  separated  one  from  the 
other  by  cross  cuts  made  on  opposite  sides,  one  at  each  end  (ab 
and  cd).  The  two  flaps  are  then  drawn  apart  for  a  distance 
corresponding  to  the  increase  in  lengtli    required,  and   sutured 
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together ;  the  resulting  bond  of  union  will  be  as  represented  in 
Fig.  94. 

3.  Shortening  a  Tendon  is  undertaken  in  some  forms  of  paralytic 
talipes.  The  Z-method  may  also  be  employed  here,  the  two 
halves,  after  they  have  been  separated,  being  shortened  to  the 
required  amount,  and  then  stitched  together  (Fig.  95).  This 
operation  will  probably  give  a  more  solid  bond  of  union  than  the 
simpler  proceedings  in  which  either  a  transverse  or  an  oblique 
section  is  removed,  and  the  ends  sutured  together ;  in  such .  the 
sutures  are  much  more  likely  to  cut  out. 

4.  Tenoplasty,  or  the  incorporation  of  a  strong  tendon  into  a 
weaker  one  in  order  to  strengthen  it,  is  rarely  undertaken  except 
in  talipes,  and  more  particularly  in  order  to  reinforce  a  weak 
tendo  Achillis  in  paralytic  talipes  calcaneus,  by  joining  to  it  a 
strong  and  healthy  peroneus  longus.  In  order  to  make  an 
effective  bond  of  union,  the  healthy  tendon  must  be  threaded 
through  the  weak  and  atrophic  one,  and  fixed  by  sutures  in 
several  places. 

Diseases  of  Bnrss. 

Bursae  exist  as  normal  structures  in  many  parts  of  the  body 
exposed  to  pressure,  their  object  being  to  diminish  friction  and 
permit  of  a  gliding  movement.  Similar  cavities,  known  as 
abnormal  or  Adyentitioos  BorssB,  are  developed  in  regions  where 
exceptional  pressure  is  brought  to  bear  on  some  prominent 
structure ;  they  consist  of  a  fibrous  wall  lined  by  a  serous 
membrane,  contain  a  small  quantity  of  serum,  and  are  formed 
either  by  dilatation  of  lymphatic  spaces,  or  as  a  result  of  a 
localized  effusion  into  the  tissues.  Examples  of  this  are  met 
with  in  men  following  special  occupations ;  e,g,^  over  the  vertebra 
prominens  of  Covent  Garden  porters,  and  then  known  as  a 
*  hummy  * ;  Billingsgate  fish -carriers  occasionally  have  bursae 
under  the  centre  of  the  scalp;  and  deal  runners  often  present 
one  on  the  upper  part  of  the  shoulder.  They  occur  over  bony 
prominences  arising  from  malformation  or  displacement,  eg,,  over 
the  cuboid,  in  talipes  equino-varus ;  over  the  internal  condyles  of 
the  femora,  in  bad  cases  of  genu  valgum ;  whilst  the  false  joint 
or  pseudarthrosis  which  occurs  in  unreduced  dislocations  or 
ununited  fractures  is  practically  of  this  nature. 

Wounds  of  bursae  may  be  caused  by  penetrating  injuries,  or 
sometimes  by  the  skin  over  them  splitting,  as,  e.g,y  in  a  fall  on 
the  point  of  the  olecranon.  The  escape  of  bursal  fluid  which 
results  often  prevents  healing,  and  then  it  will  be  necessary  either 
to  excise  the  bursa,  or  to  open  it  freely  so  that  it  can  be  stuffed 
and  made  to  granulate  from  the  bottom. 

The  following  are  the  morbid  conditions  which  arise  in  ad- 
ventitious as  well  as  normal  bursae : 
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1.  Acute  Simple  Bursitis  may  result  from  a  non-penetrating 
injury,  or  from  prolonged  irritation,  especially  in  gouty  or  rheu- 
matic individuals.  The  part  becomes  swollen,  painful,  and  tender, 
and  if  superficial  the  skin  over  it  may  be  hyper aemic.  Effusion 
into  the  cavity  quickly  occurs,  the  fluid  being  spontaneously 
coagulable  in  tne  early  stages,  and,  if  resulting  from  traumatism, 
mixed  with  blood.  Lymph  is  deposited  on  the  serous  surface, 
and  in  many  cases  results  in  the  formation  of  adhesions,  and 
possibly  obliteration  of  the  cavity.  Treatment  consists  in  keeping 
the  part  at  rest,  and  applying  fomentations,  whilst  suitable  con- 
stitutional remedies  are  administered.  If  the  effusion  persists, 
aspiration,  or  removal  with  trocar  and  cannula  under  strict 
asepsis,  may  be  employed,  or  even  the  whole  cavity  excised. 

2.  Acute  Suppurative  Bursitis  arises  from  infection  occurring 
either  from  without  or  within ;  it  not  uncommonly  follows  a 
subcutaneous  injury  of  a  chronically  inflamed  bursa,  leading  to 
its  distension  with  blood.  All  the  phenomena,  local  and  constitu- 
tional, usually  associated  with  the  formation  of  a  superficial  or 
deep  abscess  are  present.  The  pus,  formed  at  first  within  the 
bursa,  may  travel  directly  to  the  surface,  or  bursting  through  the 
capsule,  is  diffused  through  the  tissues.  Where  this  occurs,  the 
characteristic  features  suggesting  a  bursal  origin  of  the  abscess 
may  be  masked.  Thus,  in  suppuration  of  the  bursa  patellae,  the 
pus  often  finds  its  way  to  the  lateral  aspects  of  the  limb,  allowing 
the  patella  to  be  distinctly  felt  through  the  skin  ;  the  case  is  then 
liable  to  be  mistaken  for  suppuration  within  the  knee-joint,  from 
which,  however,  it  is  easily  distinguished  by  the  absence  of  the 
more  acute  arthritic  symptoms.  Implication  of  subjacent  bones 
and  joints  sometimes  occurs  ;  thus,  the  patella  or  olecranon  may 
become  carious,  or  necrose.  The  Treatment  of  suppurative  bursitis 
resolves  itself  into  an  early  free  incision,  and  drainage. 

3.  Chronic  Bursitis  with  Effusion  is,  perhaps,  the  most  common 
pathological  condition  met  with  in  connection  with  bursae.  The 
cavity  becomes  distended  with  a  serous  effusion  of  varying 
amount,  giving  rise  to  a  fluctuating  tumour.  The  walls  differ  in 
thickness  according  to  circumstances ;  if  the  condition  is  one  of 
long  standing,  or  if  frequent  recurrences  have  been  present,  the 
bursal  wall  is  usually  reticulated  and  dense,  and  adhesions  or 
fibrous  cords  are  often  produced.  Subacute  exacerbations  are  fre- 
quently grafted  on  the  more  chronic  variety.  Treatment  con- 
sists in  rest  and  counter-irritation,  as  by  blistering  or  iodine  paint, 
and  if  this  fails,  the  bursa  should  be  dissected  out.  Special  care  has 
to  be  taken  in  dealing  with  bursae  communicating  with  joints,  such 
as  that  under  the  semimembranosus  tendon  ;  the  tumour  should 
not  be  opened  into,  if  possible,  but  its  neck  must  be  isolated,  and  its 
communication  with  the  joint  shut  off  by  a  catgut  or  silk  ligature. 

4.  Chronic  Fibroid  Bursitis. — In  this  variety  the  walls  of  the 
bursa  become  chronically  thickened,  as  a  result  of  prolonged  irrita- 
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tion,  and  also  probably  from  the  effect  of  syphilis.  There  is  but 
little  effusion ;  consequently  a  hard  fibroid  tumour  is  met  with  in 
the  region  of  the  bursa,  and  in  the  centre  of  this  is  a  small  cavity. 
The  only  TTe&tment  is  complete  removal. 

j..  Chronic  TnberculonB  EnnitiB  occurs  either  in  the  form  of 
a  fibrinous  deposit  on  the  inner  wall,  together  with  effusion  and 
the  presence  of  melon-seed  bodies ;  or  the  lining  membrane 
undergoes  a  change  analogous  to  that  described  as  pulpy  de- 
generation of  a  joint,  and  perhaps  leading  to  the  formation  of  a 
chronic  abscess.  Either  condition  may  be  secondary  to  a  tuber- 
culous arthritis,  or  may  give  rise  to  it,  when  the  bursa  com- 
municates with  a  joint.  If  total  removal  is  impracticable,  the 
Trsatment  consists  in  laying  the  part  freely  open,  scraping  away 
all  tuberculous  tissue,  and  stuffing  the  cavity  with  gauze  impreg- 
nated with  iodoform. 

6.  Byphilitic  OhuigeB  may  also  occur  in  bursse,  in  the  shape 


Fin.  96— Emlarobd  Bursa  Patella.     (From  a  PHOTOOBArH. 


either  of  a  symmetrical  bursitis  in  the  early  stages,  or  later  on  as 
a  gummatous  peri-synovial  development. 

Occasionally  Oonty  Deposits  are  observed  in  the  walls  of  bursse, 
constituting  tophi,  the  irritation  of  which  may  predispose  to 
abscess  formation,  pus  mixed  with  urate  of  soda  crystals  being 
discharged.  The  bursa  over  the  olecranon  is  said  to  be  most 
frequently  affected  in  this  way. 

Special  Bursa. 

The  bursa  pattlla  (Fig.  96),  which  lies  over  the  lower  half  of  the 
bone  and  not  over  its  centre,  is  very  liable  to  injury  and  inflam- 
mation from  its  exposed  situation,  and  especially  in  those  who 
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kneel  much,  giving  rise  to  the  condition  known  as  '  housemaid's 
knee.*  Any  of  the  above-mentioned  varieties  of  bursitis  may  be 
met  with,  and  their  signs  are  so  evident  that  it  is  unnecessary 
to  again  mention  them  in  detail.  The  relation  of  the  bursa 
to  the  patella  explains  the  fact  that  acute  suppuration  sometimes 
gives  rise  to  caries  or  superficial  necrosis  of  that  bone,  whilst 
chronic  and  subacute  inflammations  may  lead  to  thickening  of 
the  bone  from  osteoplastic  periostitis. 

The  bursa  beneath  the  ligamentum  patella,  between  it  and  the  head 
of  the  tibia,  when  distended  with  fluid,  gives  rise  to  a  fluctuating 
swelling  felt  on  either  side  of  the  tendon,  more  especially  when 
the  limb  is  extended;  when  the  leg  is  flexed,  the  swelling 
diminishes.  Chronic  enlargement  of  this  bursa  may  cause  the 
ligamenta  alaria  to  be  pushed  backwards  into  the  joint,  so  that 
they  are  nipped  between  the  bones  whenever  the  patient  attempts 
to  stand  with  the  leg  extended  ;  the  pain  thereby  induced  is  some- 
what similar  to  that  caused  by  a  displaced  semilunar  cartilage,  or 
by  a  loose  foreign  body  in  the  joint.  The  inability  to  stand  with 
a  straight  leg,  and  the  presence  of  the  enlarged  bursa,  are  suffi- 
cient, however,  to  guide  the  surgeon  to  a  correct  diagnosis. 

The  bursa  in  the  popliteal  space  are  often  enlarged,  especially  that 
between  the  inner  head  of  the  gastrocnemius  and  the  semi- 
membranosus, leading  to  a  rounded  fluctuating  swelling,  sharply 
limited  on  its  outer  aspect,  and  more  fixed  and  less  defined 
towards  the  inner.  The  sensation  imparted  to  the  fingers  varies 
according  to  the  position  of  the  limb,  the  swelling  being  tense  in 
extension  and  flaccid  in  flexion,  as  occurs  in  most  of  these  peri- 
articular bursae.  Owing  to  the  proximity  of  the  popliteal  vessels, 
pulsation  is  occasionally  detected  ;  but  it  is  only  heaving,  not 
expansile,  in  character.  The  fact  that  the  bursa  usually  com- 
municates with  the  joint  necessitates  considerable  caution  in  its 
treatment ;  it  should  be  removed  by  a  careful  dissection,  the 
communication  with  the  joint  being  closed  by  ligature  or 
suture. 

The  bursa  beneath  the  insertion  of  the  semitendinosus  and  gracilis  is 
sometimes  inflamed,  and  is  very  liable  to  cause  osteoplastic 
periostitis  of  the  subjacent  inner  surface  of  the  tibia. 

The  bursa  beneath  the  tendo  Achillisy  if  enlarged,  presents  a 
fluctuating  swelling  on  either  side  of  that  structure,  somewhat 
simulating  disease  of  the  ankle-joint,  but  necessarily  limited  to 
the  posterior  aspect  of  the  joint.  The  enlargement  is  usually  due 
to  the  pressure  of  badly-fitting  boots. 

Distension  of  the  bursa  beneath  the  psoas  tendon  gives  rise  to  a 
fluid  swelling  which  usually  projects  anteriorly,  presenting  on  the 
inner  side  of  Scarpa's  triangle.  If  painful,  it  necessitates  flexion 
of  the  thigh,  and  thus  leads  to  symptoms  resembling  those  of  hip- 
joint  disease  or  of  a  psoas  abscess.  It  must  not  be  forgotten  that 
this  bursa  often  communicates  with  the  joint. 
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The  gluteal  bursa,  situated  between  the  inset  tion  of  the  gluteus 
maximus  and  the  great  trochanter,  is  not  uncommonly  the  seat  of 
tuberculous  disease.  It  presents  as  a  rounded  swelling,  obliterat- 
ing the  hollow  behind  the  trochanter,  and  in  its  more  acute 
manifestations  may  be  accompanied  by  abduction  and  eversion  of 
the  limb,  in  order  to  relax  as  far  as  possible  the  gluteus.  It  may 
thereby  somewhat  resemble  the  earlier  stages  of  hip  disease,  but 
is  known  from  it  by  the  absence  of  flexion,  and  the  fact  that 
passive  movements,  including  even  the  so-called  test-movement 
for  hip  disease,  can  be  undertaken  with  but  little  or  no  pain. 
Should  suppuration  occur,  the  pus  may  burrow  widely  beneath 
the  gluteus.  Treatment  consists  of  incision,  scraping  and  disin- 
fecting the  interior,  and  allowing  it  to  heal  from  the  bottom. 

The  bursa  over  the  tuber  ischii,  if  inflamed,  gives  rise  to  the  con- 
dition known  as  *  weavers'  bottom  * ;  it  causes  great  discomfort  in 
sitting,  and  is  often  solid  and  symmetrical.  If  troublesome,  it 
should  be  removed. 

Enlargement  of  the  bursa  over  the  olecranofi  constitutes  the  condi- 
tion known  as  *  miners*  or  students*  elbow ' ;  suppuration  within 
it  is  not  uncommon,  leading  to  necrosis  of  the  underlying  bone ; 
the  elbow-joint  is  but  rarely  affected. 

The  large  multilocular  subdeltoid  bursa  is  occasionally  enlarged ; 
it  leads  to  prominence  of  the  deltoid,  and  expansion  of  the 
shoulder.  (For  diagnosis  from  effusion  into  the  shoulder-joint, 
see  p.  574.)  Where  treatment  by  counter-irritation  and  rest 
fails,  the  cavity  should  be  incised  and  drained. 


CHAPTER   XVI. 

DEFORMITIES. 

Torticollis. 


Torticollis,  or  wry-neck,  is  a  deformity  produced  by  a. 
tion  of  the  sterno- mastoid  muscle,  the  trapezius  and  deep  fascia 
being  also  frequently  afTricled,  and  occasi<  nilly  the  short  muscles 
at  the  back  of  tlie 
neck.  1[  is  charac- 
terized by  the  aflFected 
side  of  the  head  being 
drawn  down  towards 
the  shoulder,  wliilst 
the  face  is  turned 
towards  the  sound 
side,  as  shown  in 
Fig.  9+.  When  this 
has  lasted  for  some 
time,  especially  in 
congenital  cases  and 
those  commencing  in 
childhood,  the  af- 
fected side  of  the 
head  and  face  be- 
^  ■    I     comes  atrophic.    The 

I  ill     "i^ssurement      from 

ft  Mm       the  external  canfhus 

m  '  ^M         m       to   the   angle    of    the 

■  -  ^^M  ■  .     mouth  is  smaller,  the 

M jjj         J      eyebrow     is     less 

arched,  the  nose  de- 
flected, and  the  cheek 
less  full  than  on  the 
sound  side.  No  very 
satisfactory  explanation  of  these  phenomsna  is  forthcoming,  but 
they   are  prolmbly   due    to    imperfect    vascular    supply.       The 


FHJ.    97. — ToHIIC  )LL[S. 

The  right  sterno-masioid  h  coniracteti,  an 
sponding  half  of  the  face  atrophi 
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cervical  spine  becomes  laterally  curved,  with  its  concavity  to  the 
afTected  side,  and  a  secondary  compensatory  curve  is  also  present 
in  the  dorsal  region,  so  as  to  maintain  the  eyes  as  far  as  possible 
on  a  level. 

The  Oauses  and  Varieties  of  torticollis  may  be  classified  as 
follows : 

1.  Congenital  torticollis,  the  result  of  malformation  or  malposi- 
tion in  utero,  or  of  some  intra-uterine  muscular  contraction  or 
nervous  lesion. 

2.  Muscuhr  torticollis,  due  to  intrinsic  contraction  of  the  stemo- 
mastoid,  apart  from  nervous  influences,  as  in  cicatricial  shortening 
after  intramuscular  abscess  or  gumma.  In  children  it  is  said  to 
follow  the  congenital  induration  of  the  muscle  so  often  seen,  and 
due  to  laceration  during  birth,  whilst  it  is  not  unfrequently  met 
with  as  a  temporary  deformity  resulting  from  cold  (rheumatic 
myositis,  or  stiff-neck). 

3.  Torticollis  arising  from  nervous  causes,  including  spasm  and 
paralysis.  Spasmodic  torticollis  (tonic  or  clonic)  may  result  (a) 
from  the  direct  irritation  of  the  nerve  trunk  or  its  roots,  as  by 
inflamed  cervical  glands  or  cervical  caries ;  {b)  possibly  from 
reflex  irritation,  as  by  carious  teeth,  and  worms  or  ovarian 
mischief;  and  {c)  from  irritation  of  the  deep  or  cortical  centre.*;. 
This  latter  variety  is  usually  of  the  clonic  type,  and  often  involves 
the  posterior  muscles  as  well  as  the  stemo- mastoid.  The 
character  of  the  movements  varies  with  the  actual  muscles  in- 
volved. It  occurs  most  frequently,  though  not  exclusively,  in 
women  of  about  thirty  years  of  age,  and  there  is  often  a  family 
history  of  nervous  diseases,  such  as  epilepsy,  etc.  The  prognosis 
in  these  cases  is  almost  always  unfavourable,  since,  even  if  the 
localized  spasm  is  cured  by  appropriate  operative  treatment,  other 
parts  are  likely  to  become  affected.  Paralytic  torticollis  arises 
either  from  infantile  paralysis  of  one  muscle,  leading  to  unbalanced 
action  of  that  on  the  other  side,  or  from  some  peripheral  nerve 
lesion. 

4.  Hysteria  is  also  responsible  for  a  certain  number  of  cases. 
Most  commonly  the  sternal  portion  is  mainly  affected,  whilst 

the  clavicular  half  may  be  quite  relaxed.  In  congenital  and 
cicatricial  cases  the  muscle  stands  out  as  a  hard  tense  band,  an 
excess  of  fibrous  tissue  being  present,  or  the  muscular  substance 
almost  entirely  absent ;  but  in  spasmodic  cases  the  muscle 
may  be  well  developed  and  not  specially  prominent.  The  deep 
fascia  always  becomes  secondarily  contracted  and  shortened,  and 
if  the  deformity  has  lasted  long  the  posterior  cervical  muscles  are 
similarly  affected,  whilst  changes  in  the  shape  of  the  vertebrae 
may  also  be  induced,  the  bodies  becoming  wedge-shaped  and 
thickest  towards  the  convexity  of  the  curve. 

The  Diagnosis  of  torticollis  is  readily  made.  It  must  not  be 
confounded  with  cicatricial  contraction  of  the  skin  of  the  neck 
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following  burns,  or  the  attitude  temporarily  assumed  by  a  patient 
with  an  acute  deep-seated  abscess  of  the  neck,  or  with  tuberculous 
caries  of  the  spine  associated  with  lateral  deviation.  The  rigidity 
of  the  neck  in  the  latter  case,  together  with  the  pain  caused  by 
movement  of  or  pressure  over  the  vertebrae,  should  suffice  to  make 
the  diagnosis  clear.  Rheumatic  inflammation  of  the  deeper  liga- 
ments and  muscles  of  the  cervical  spine  (rheumatic  spondylitis) 
may  also  be  mistaken  for  torticollis,  but  it  comes  on  rapidly,  and 
is  associated  with  tenderness  on  deep  pressure.  The  fact  that  in 
tonic  cases  the  muscle  is  evidently  contracted,  and  stands  out  as 
a  tense  band  in  the  neck,  is  sufficiently  characteristic.  Spasmodic 
torticollis,  again,  cannot  well  be  mistaken  for  any  other  condition, 
but  it  may  be  difficult  to  distinguish  its  cause  or  to  localize  the 
affected  muscles. 

The  Treatment  of  torticollis  necessarily  varies  with  the  cause, 
and  thus  either  anti-phlogistic,  anti-neurotic,  anti-rheumatic,  or 
anti-syphilitic  remedies  may  be  required.  When,  however,  it  is 
due  to  congenital  or  tonic  contraction  of  the  muscle  or  its  tendon, 
massage  and  manipulation  may  be  first  tried,  or  even  some  form 
of  mechanical  apparatus ;  but  in  the  majority  of  cases  tenotomy 
or  myotomy  will  give  a  more  satisfactory  result,  and  is  much  less 
tedious  and  troublesome. 

Two  methods  of  dividing  the  sterno-mastoid  have  been  em- 
ployed :  ( I )  The  subcutaneous  operation  is  a  somewhat  undesirable 
proceeding,  on  account  of  the  important  structures  placed 
immediately  beneath  it.  There  is  but  little  danger  or  difficulty 
in  dealing  with  the  sternal  head,  a  tenotome  being  passed 
down  to  it  beneath  the  skin,  and  the  incision  made  from  before 
backwards ;  the  tension  to  which  it  is  exposed  suffices  to  draw  it 
well  forwards  out  of  harm's  way.  In  dealing  with  the  clavicular 
portion,  it  has  been  recommended  to  introduce  a  sharp-pointed, 
and  then  a  blunt-ended,  tenotome  beneath  the  muscle,  divid- 
ing it  from  within  outwards,  whilst  others  suggest  that  a  director 
should  first  be  passed  beneath  it,  and  then  the  muscle  divided. 
(2)  The  open  method  is  far  preferable  to  any  of  these  plans,  as 
thereby  all  danger  is  obviated.  The  skin  is  freely  incised  across 
the  muscle,  its  anterior  and  posterior  borders  defined,  and 
its  fibres  carefully  and  fully  divided.  No  attempt  should  be 
made  to  deal  with  the  portion  of  deep  cervical  fascia  which 
passes  beneath  it  and  securely  covers  in  the  important  under- 
lying structures.  Any  part  of  the  lower  half  of  the  muscle 
may  be  selected,  but  the  best  spot  is  about  J  inch  above  the 
clavicle.  The  position  of  the  head  is  then  rectified,  and  fixed  by 
plaster  of  Paris  or  some  other  suitable  apparatus.  A  simple 
and  satisfactory  arrangement  consists  of  a  padded  leather  strap 
passed  round  the  forehead  and  occiput,  and  another  under 
the  axillae.  A  chain  or  elastic  band  is  secured  to  the  forehead 
strap  above  the  mastoid  process  of  the  side  which  is  not  aflfected, 
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and  traction  made  by  fixing  it  to  the  front  of  the  lower  belt  on 
the  opposite  side  of  the  body.  Thus,  if  the  left  sterno-mastoid  is 
contracted  and  has  been  divided,  the  chain  is  attached  over  the 
right  mastoid  process  above,  and  below  over  the  front  of  the  left 
axilla,  traction  being  thus  made  in  the  direction  of  the  right  or 
weakened  sterno-mastoid  muscle.  In  some  cases  more  efficient 
support  is  necessary,  and  may  be  obtained  by  the  use  of  Chance's 
back  splint  (p.  387),  to  which  arms  are  attached  at  the  upper  end, 
bringing  pressure  to  bear  upon  each  side  of  the  head  in  suitable 
directions.  Where,  however,  osseous  changes  are  present,  the 
deformity  may  persist  to  a  great  extent,  in  spite  of  combined 
operative  and  mechanical  treatment. 

In  cases  of  clonic  torticollis  it  may  be  necessary  to  cut  down  on, 
and  stretch  or  excise,  the  spinal  accessory  nerve  (p.  343).  This 
is  not  attempted  until  hygienic  and  tonic  treatment  has  failed. 
Where  the  cause  is  peripheral,  good  results  may  follow ;  but 
when  due  to  central  lesions,  as  is  usually  the  case,  we  have 
already  stated  that  failure  is  not  uncommon.  In  such,  division 
of  the  posterior  cervical  nerves,  as  they  lie  on  the  semispinalis 
colli,  will  occasionally  bring  about  a  cure ;  should  this  fail,  it  may 
be  justifiable  to  deal  with  the  cortical  centres. 

A  Oervical  Bib  is  a  deformity  of  somewhat  unusual  occurrence. 
It  arises  most  frequently  from  the  anterior  transverse  process  of 
the  seventh  cervical  vertebra,  but  a  similar  outgrowth  sometimes 
occurs  from  the  sixth.  It  is  mainly  composed  of  cartilage  at 
first,  but  as  age  advances  it  becomes  osseous.  It  passes  down 
behind  the  nerves  to  unite  with  the  central  portion  of  the  first  rib, 
and  occasionally  consists  of  two  portions,  an  upper  and  a  lower, 
united  together  by  a  synchondrosis.  No  symptoms  are  produced 
until  the  mass  by  its  growth  compresses  the  brachial  plexus,  or 
pushes  the  subclavian  vessels  forwards,  thus  leading  to  trophic 
and  vascular  disturbances,  as  well  as  to  neuralgia  and  some  weak- 
ness or  loss  of  power  in  the  arm.  Nothing  should  be  done  to  this 
condition  unless  pressure  symptoms  are  present,  when  removal 
may  be  required.  An  incision  is  made  parallel  to  the  anterior 
border  of  the  lower  portion  of  the  trapezius ;  the  nerves  and 
vessels  are  separated  from  the  mass  of  cartilage  and  drawn  aside, 
and  the  growth  carefully  excised  with  gouge,  chisel,  or  cutting 
pliers. 

Deformities  of  the  Spine. 

Scoliosis.  —  By  scoliosis  is  meant  a  lateral  curvature  of  the 
spine  accompanied  by  rotation  of  the  vertebrae.  Conditions  are 
met  with  in  which  the  spine  becomes  deflected  laterally  as  an 
occasional  result  of  Pott's  disease,  or  in  fractures ;  such,  however, 
are  not  generally  considered  to  be  genuine  scoliosis. 

JEtiology. — The   following   are   the   chief  causes  of  scoliosis: 
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I.  It  is  said  to  occur  very  rarely  as  a  congenital  deformity,  owing 
to  malformation  of  the  vertebrae.  2.  It  may  commence  in  children 
at  an  early  period  of  life  as  a  result  of  rickets,  owing  partly  to  the 
softened  and  rarefied  condition  of  the  bones,  partly  to  their  irregular 
and  uneven  growth.  It  is  probably  often  induced  by  the  method 
of  always  carrying  children  on  the  same  arm  in  vogue  with  nurse- 
maids. A  similar  change,  due  to  the  so-called  *  delayed  rickets,* 
may  also  occur  later  on  in  children  who  are  able  to  run  about  The 
primary  curve  in  this  type  is  usually  one  directed  towards  the  left 
in  the  dorsi-lumbar  region.  3.  Any  condition  of  asymmetry  of 
the  body  may  lead  to  what  is  known  as  statical  scoliosis,  e.g.,  con- 
genital shortness  of  one  leg,  unilateral  dislocation  of  the  hip, 
contractions  of  the  knee  or  hip  joints,  genu  valgum,  falling  in  of 
the  chest  wall  as  a  result  of  empyema,  and  even  old-standing 
torticollis.  If  the  cause  exists  in  one  of  the  lower  extremities, 
the  pelvis  is  tilted  down  on  the  shorter  side,  producing  a  lumbar 
curve  with  the  convexity  towards  the  side  of  the  shortened  leg, 
whilst  a  compensatory  dorsal  curve  in  the  opposite  direction  is 
subsequently  added  in  order  to  maintain  the  general  axis  of  the 
body.  When  due  to  empyema,  a  primary  dorsal  curvature  is 
produced,  with  its  convexity  towards  the  sound  side.  In  torti- 
collis the  cervical  curve  is  primary,  and  a  compensatory  curve  in 
the  opposite  direction  in  the  dorsal  region  usually  follows.  4.  The 
most  common  form  of  scoliosis,  however,  is  that  known  as  the 
scoliosis  of  adolescents,  met  with  in  young  people  about  the  age  of 
puberty,  or  a  little  older,  who  are  in  a  weak  and  asthenic  con- 
dition, often  as  a  result  of  rapid  growth,  combined  possibly  with 
improper  food,  defective  hygienic  surroundings,  or  exposure  to 
hard  work,  whereby  muscular  fatigue  is  induced.  Young  women 
of  an  anaemic  type  who  suffer  from  amenorrhoea,  and  who  as 
housemaids  or  factory  hands  have  to  undertake  a  good  deal  of 
lifting,  are  especially  liable  to  this  condition.  It  is  due  to  a 
relaxed  state  of  the  ligaments  and  muscles,  which  have  not 
developed  pari  passu  with  the  weight  and  length  of  the  skeleton ; 
it  is  therefore  not  unfrequently  associated  with  flat  foot  and  genu 
valgum.  Prolonged  standing  in  a  position  of  ease  or  rest,  in 
which  the  weight  is  mainly  carried  on  one  leg,  may  determine  its 
occurrence,  as  also  faulty  positions  occupied  by  children  at  school, 
owing  to  low  desks  and  want  of  support  to  the  feet.  The  lumbar 
curve  usually  forms  first,  its  convexity  being  to  the  left  side,  a 
compensatory  dorsal  curve,  with  its  convexity  to  the  right,  being 
subsequently  developed. 

The  Phenomena  vary  considerably  according  to  the  character 
and  extent  of  the  lesion.  Sometimes  the  whole  spine  is  involved 
in  one  curve  (total  scoliosis) ;  but  more  usually  two  curves  are 
present,  one  primary,  the  other  compensatory.  It  is  by  no  means 
uncommon  for  this  condition  to  be  associated  with  kyphosis, 
but  its  absence,  in  what  is  sometimes  termed  the  *  flat-backed ' 
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type,  is  no  criterion  of  the  slightness  of  the  case.  The  most 
usual  variety  is  that  in  which  there  is  a  double  curve,  with  the 
dorsal  convexity  to  the  right  and  the  lumbar  to  the  left.  It  will 
be  desirable  to  describe  this  carefully,  whilst  for  the  opposite  condi- 
tion all  that  is  necessary  is  to  transpose  the  words  '  right '  and 
'  left,'  or,  as  Hoffa  has  put  it,  one  variety  is  the  '  mirror  picture ' 
of  the  other. 

In  addition  to  the  lateral  displacement,  rotation  of  the  bodies  of  tht 


vertebra  (Fig.  99)  towards  the  convexity  of  the  curves  is  always 
present.  This  is  probably  a  purely  meclianical  act,  and  due  to 
the  more  firm  support  given  to,  and  the  interlocking  of,  the 
posterior  parts  of  the  vertebra;.  As  a  result,  the  spinous 
processes  are  directed  towards  the  concavity,  and  hence  will 
always  indicate  a  smaller  amount  of  distortion  than  really  exists. 
Occasionally  there  may  be  some  backward  projection  of  the 
spines  at  the  junction  of  the  two  curves. 

The  thoracic  walls  necessarily  participate  in  the  process.     The 


384 


A  MANUAL  OF  SURGERY 


ribs  on  the  tight  side  become  to  some  extent  separated  from  one 
another,  and  project  posteriorly  on  account  of  the  rotation  of  the 
vertebras ;  the  amount  of  curvature  at  the  angle  is  consequently 
increased,  whilst  the  front  of  the  chest  on  this  side  of  the  body 
becomes  flattened.  On  the  left  side  the  ribs  are  huddled  together, 
and  the  curve  at  the  angle  diminished,  the  ribs  being  thereby 
opened  out;  consequently  the  thorax  is  flattened  posteriorly  on 
that  side,  but  projects  in  front;  the  left  breast  may  thus  be 
rendered  prominent  (Fig.  loo).  In  fact,  the  thorax  becomes 
more  or  less  rhomboidal  in  shape.  The  sternum  also  is  somewhat 
displaced  towards  the  concavity,  and  twisted  so  that  the  anterior 
sur&ce  looks  towards  the  right.  The  capacity  of  the  thorax  is 
not  as  a  rule  affected  at  first,  but  in  the  later  stages  it  is  consider- 
ably diminished,  and  the 
abdominal  viscera  may 
even  be  displaced.  The 
scapala  follow  the  thor- 
acic wall,  and  hence  the 
right  shoulder  is  pushed 
upwards  and  outwards, 
and  this,  it  is  said,  in  the 
worst  cases  may  pro- 
gress to  such  an  extent 
as  to  cause  the  sternal 
end  of  the  clavicle  to  be 
spontaneously  dislocated 
backwards.  It  is  for  this 
'  growing  out  of  the 
shoulder'  in  young 
women  that  the  majority 
of  cases  come  under 
■  obser\-ation.      The    left 

' '  "        '  scapula  is  generally 

somewhat  lower  than  the  right.  The  effect  on  the  waist  varies 
with  the  situation  and  extent  of  the  curves ;  if  the  dorsal  and 
lumbar  curves  are  nearly  equal,  then  the  true  waist  on  the  tight 
side  becomes  more  marked  than  usual,  corresponding  to  the 
lumbar  concavity,  and  in  advanced  cases  a  distinct  sulcus  may  l>e 
present  between  the  lower  ribs  and  the  crest  of  the  ilium.  On 
the  left  side  the  hip  appears  to  project  ('  growing  out '),  owing  to 
the  deflection  of  the  trunk  towards  the  right  side,  whilst  the 
dorsal  concavity  higher  up  may  simulate  a  false  waist.  In 
addition  to  the  above  phenomena,  the  buttocks  may  be  noticed  to 
be  asymmetrical,  if  the  scoliosis  is  of  statical  origin.  The  erector 
fpinx  muscle  stands  out  unduly  on  the  left,  owing  to  the  rotation 
of  the  vertebtie,  whilst  the  transverse  processes  on  this  side  may 
be  unusually  evident. 

In  the  early  stages  the  characteristic  deformity  disappears  on 
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extension  of  the  trunk,  as  by  hanging  from  a  trapeze,  or  on  bend- 
ing forwards ;  but  as  it  progresses,  the  spine  becomes  more  and 
more  fixed,  and  but  little  alteration  is  produced  by  suspension  of 
the  patient.  In  the  worst  cases  the  deformity  becomes  so  marked 
as  to  simulate  the  *  hump '  formed  in  Pott's  disease,  especially 
when  associated  with  kyphosis,  and  the  patient's  stature  becomes 
dwarfed  and  stunted. 

Subjective  symptoms^  such  as  neuralgic  pain  and  weakness,  are 
also  present,  but  usually  they  are  not  very  prominent  features. 

Anatomical  Changes. — The  structure  of  the  spinal  column  is  at 
first  not  manifestly  altered,  but  as  soon  as  the  deformity  becomes 
chronic,  the  individual  vertebrae  become  mis-shapen.  The  bodies 
are  somewhat  wedge-like  on  section,  being  thicker  on  the  convex 
than  on  the  concave  side.  The  intervertebral  discs  are  similarly 
changed,  whilst  the  articular  processes  are  unduly  pressed  together  on 
the  concave  side,  and  separated  from  one  another  on  the  convex. 
The  transverse  and  spinous  processes  are  also  approximated  to 
one  another  on  the  side  of  the  concavity,  and  often  curved.  The 
ligaments,  which  in  the  early  stages  are  relaxed,  become  secondarily 
shortened  on  the  concave  side,  and  may,  indeed,  disappear,  the 
bodies  of  the  vertebrae  being  ankylosed.  The  muscles  are  also 
relaxed  in  the  early  stages,  but  accommodate  themselves  after- 
wards to  the  altered  curves  of  the  spine,  and  hence  are  contracted 
on  the  concave  side,  and  stretched  on  the  convex. 

It  is  most  essential  that  a  correct  Diagnosis  be  made  as  soon  as 
possible,  since  so  much  depends  upon  early  treatment.  A  thorough 
examination  should  be  made  with  the  clothes  stripped  to  below  the 
waist,  so  that  the  whole  back  can  be  seen.  The  patient  should 
be  made  to  sit  straight  up  on  a  stool  or  chair  placed  sideways,  and 
the  surgeon  stands  behind  her.  The  general  appearance  is  first 
noted,  and  then  the  spinous  processes  are  marked  out  one  after 
another  with  a  spot  of  ink  or  with  a  flesh  pencil.  The  shape  of 
the  thorax,  the  curvature  of  the  ribs,  and  the  position  of  the 
scapulae,  are  also  ascertained.  The  patient  is  then  made  to  stand, 
to  hang  from  a  bar,  and  to  bend  forwards,  and  the  effects  of  these 
respective  movements  noted ;  by  this  means  some  idea  can  be 
obtained  of  the  extent  and  nature  of  the  deformity.  There  can  be 
but  little  risk  of  mistaking  it  for  Pott's  disease,  since  the  rigidity, 
deformity,  and  localized  pain  of  the  latter  are  so  characteristic  ; 
in  those  cases  of  scoliosis,  however,  where  there  is  a  projection  of 
the  spinous  processes  backwards,  a  mistake  might  easily  arise  if 
only  a  careless  examination  were  made. 

The  Prognosis  necessarily  varies  with  the  stage  which  the  affec- 
tion has  reached.  In  early  days,  before  the  deformity  has  become 
set,  and  when  it  disappears  on  extension  of  the  spine,  it  is  almost 
certain  to  be  entirely  cured,  if  suitable  precautions  are  taken. 
Later  on  it  can  be  improved  to  some  extent,  but  in  bad  cases  all 
that  can  be  expected  is  to  prevent  it  from  getting  worse. 

25 
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In  the  Treatment  of  scoliosis,  the  cause  of  the  trouble  must  not 
be  overlooked,  since  in  many  cases  the  deformity  may  be  remedied, 
or  at  any  rate  prevented  from  increasing,  by  attending  to  this. 
Thus,  inequality  in  the  length  of  the  limbs  necessitates  the  wear- 
ing of  a  high -heeled  boot,  whilst  contractions  of  the  knee  or  hip 
joints  should,  if  p>ossible,  be  remedied.  In  that  variety  which 
occurs  in  young  people  from  constitutional  or  local  debility,  the 
general  health  must  be  improved  by  a  visit  to  the  seaside,  or  the 
administration  of  tonics,  such  as  iron  and  arsenic.  Carefully 
regulated  rest  and  exercise  must  also  be  recommended,  so  as  to 
improve  the  muscular  tone  of  the  back  without  unduly  fatiguing 
the  patient ;  for  a  similar  reason  massage  and  cold  baths  are 
beneficial.  All  errors  of  position  must  be  corrected,  and  suitable 
desks,  forms,  and  chairs  utilized.  In  the  slighter  cases  it  often 
suffices  to  order  the  patient  to  rest  in  the  supine 
position  on  an  inclined  board  for  an  hour  or  two 
!i\)0  )  daily,  the  head  being  thus  raised  and  the  spine  ex- 
tended. Calisthenic  movements  and  gymnastic 
exercises,  especially  on  the  horizontal  bar  and 
trapeze,  are  also  valuable.  Of  course,  these  must 
be  arranged  so  as  to  exercise  the  weak  muscles  and 
counteract  the  deformity.  Space  forbids  us  describ- 
ing them  here,  and  we  must  refer  readers  to  special 
textbooks.  A  spinal  support  is  often  useful,  but 
should  not  be  worn  continuously,  except  in  bad  cases, 
as  it  renders  the  muscles  of  the  back  weak  from 
disuse.  All  that  is  needed  in  the  early  stages  is  the 
support  of  a  firm,  carefully -fitted  corset ;  but  should 
the  deformity  increase,  stronger  steel  instruments 
may  be  employed  in  which  springs  are  incorporated, 
T- .  ^    ,  ^  ,       whereby  it  is  hoped  that  correction  of  the  curvature 

r  I  G.     I  O  I. —  .J.  ,     ^      -  ^  r         .^ 

Kyphosis,  niay  be  brought  about.     In  the  more  severe  cases, 
(After       which  are  often  associated  with  considerable  pain, 
Erichsen.)    such  a  contrivance  with  axillary  crutches  is  abso- 
lutely essential.     Plaster  of  Paris,  applied  accoiding 
to  Say  re's  method,  is  certainly  objectionable,  since  it  is  irremov- 
able, and  all  other  local  treatment  to  the  back  is  thus  prevented. 

Kyphosis. — By  this  term  is  meant  a  condition  of  increased 
dorsal  convexity  of  the  back  (Fig.  loi),  which  is  often  associated 
with  loss  of  the  lumbar  concavity,  so  that  the  whole  spine  is 
arched  backwards.  Occasionally,  however,  a  marked  lumbar 
lordosis  is  present  as  a  compensatory  condition. 

The  chief  varieties  of  kyphosis  are  as  follows  : 

I.  Kyphosis  from  defective  growth  or  habit.  This  may  occur 
(a)  in  children  under  the  age  of  four,  resulting  from  rickets  ;  (h)  in 
adolescents  up  to  the  ap^e  of  sixteen  (round  shoulders),  from  a  con- 
tinuous habit  of  stooping,  as  in  reading  or  writing,  and  is  not 
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uncommon  in  those  suffering  from  myopia ;  (c)  various  forms  of 
occupation,  involving  the  carrying  of  heavy  weights,  or  stooping 
over  work,  will  lead  to  its  appearance  in  adults,  as  in  porters  and 
cobblers,  whilst  the  use  of  bicycles  which  necessitate  the  riders 
stooping  forwards  in  order  to  grasp  the  handles  is  becoming  a 
frequent  source  of  this  deformity ;  (d)  in  old  men  it  results  from 
senile  atrophy. 

2.  Kyphosis  from  general  diseases  of  the  spine  is  a  marked 
feature  in  osteo-arthritis,  osteitis  deformans,  osteo-malacia,  hyper- 
trophic pulmonary  osteo-arthropathy,  and  acromegaly.  In  the 
latter  disease  the  condition  is  limited  to  the  dorsal  region. 

3.  Kyphosis  from  localized  disease  of  the  spine  is  sometimes 
described,  although  it  is  more  commonly  known  by  the  contradic- 
tory term  *  angular  curvature.'  It  results  from  fractures,  Pott's 
disease,  gumma,  or  cancer  {q»v.). 

Treatment  is  impossible  in  the  majority  of  cases,  but  the  round 
shoulders  of  young  people  come  so  commonly  under  the  observa- 
tion of  the  surgeon  that  a  little  more  notice  of  the  condition  is 
needed. 

Bound  Shonlders  occur  most  frequently  in  girls  who  have  grown 
rapidly,  and  perhaps  developed  precociously.  The  condition  is 
often  due  to  defective  habits  of  sitting  and  standing,  especially  at 
school,  and  may  be  induced  by  faulty  desks  and  chairs,  whilst 
other  intrinsic  conditions,  such  as  myopia  or  adenoids,  may  also 
be  primarily  responsible.  The  spine  becomes  bent  forwards  in 
the  cervico-dorsal  region  ;  at  first  the  deformity  can  be  voluntarily 
corrected,  but  not  so  later  on. 

Treatment. — A  thorough  investigation  must  be  made  into  the 
question  of  causation,  and  all  removable  conditions  dealt  with. 
Special  attention  must  be  directed  to  the  chairs  and  desks  so  as 
to  ensure  that  the  child  sits  in  a  good  position.  The  essential 
point  in  the  treatment  is  to  increase  the  power  of  the  muscles  of 
the  back,  especially  the  traoezii,  the  erectores  spinae,  the  rhom- 
boidei,  and  the  serrati.  Thfe  may  be  accomplished  by  massage, 
electricity,  and  exercises,  the  latter  necessarily  directed  towards 
extension  of  the  back.  The  girl  should  never  be  allowed  to 
fatigue  herself  unduly,  and  must  rest  on  her  back  two  or  three 
times  a  day  for  half  an  hour.  At  night  she  should  lie  on  her 
back,  without  a  bolster,  and  with  a  pillow  beneath  the  curve. 
The  general  nutrition  and  health  must  also  be  attended  to,  and  a 
course  of  suitable  tonics  prescribed.  In  bad  cases  where  the 
deformity  is  marked  and  it  is  feared  it  may  be  progressive,  a  light 
support  may  be  required ;  a  Chance's  splint*  will  do  as  well  as 
any,  but  of  course  the  exercises  must  be  persisted  in. 

•  Many  modifications  of  Chance's  original  splint  have  appeared,  but  the 
essential  futures  of  all  are  the  presence  of  a  metal  pelvic  band,  from  which 
rises  a  single  or  double  bar  of  malleable  iron,  fitted  to  the  back,  and  capable 
of  having  its  curve  altered.  lateral  supports  spring  from  the  central  bar  or 
bars,  and  straps  to  fix  it  in  position  are  also  provided. 

25—2 
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Lordosis  (Fig.  102)  consists  in  an  increased  anterior  curvature 
of  the  spine  in  the  lumbar  region.  It  is  usually  produced  by 
continued  Bexion  of  the  hip,  whether  due  to  congenital  displace- 
ment, to  unreduced  dislocation,  or  to  hip  disease,  and  in  such 
cases  it  is  irremediable  unless  the  malposition  of  the  femur  can  be 
corrected. 

It  is  seen  as  a  temporary  condition  in  pregnancy,  and  as  a  more 
constant  phenomenon  in  bad  cases  of  uterine  fibroids,  owing  to  the 
increased  weight  of  the  uterus  or  its  contents,  necessitating  back- 
ward displacement  of  the  upper  part   of  the  spine  in  order  to 

adjust  correctly  the  centre  of  gravity  of  the  body. 
The  same  may  be  noticed  in  persons  with  large,  fat, 
and  pendulous  abdomens. 

It  is  occasionally  present  in  progressive  muscular 
atrophy  where  the  lumbar  and  abdominal  muscles 
are  weakened,  and  usually  in  pseudo- hypertrophic 
paralysis  from  loss  of  power  in  the  gastrocnemii  and 
other  muscles  engaged  in  maintaining  the  erect 
posture.  In  both  cases  the  centre  of  gravity  of  the 
body  is  displaced  forwards,  necessitating  the  throw- 
ing backwards  of  the  head  and  shoulders  in  order 
to  maintain  the  equilibrium. 

Spondylo-listhesis  is  the  term  applied  to  a  curious 

and  somewhat  uncommon  deformity,  in  which  the 

lumbar  vertebrae  slip  forwards  and  downwards  from 

the  top  of  the  sacrum.     It  arises  from  fracture  of  the 

articular   processes  of    the  lumbo-sacral   synchon- 

F1G.102.— Lor-  drosis,    or    from    imperfect    development    of    the 

Dosis.  (After  laminae  or  pedicles  of  the  lowest  lumbar  vertebra, 

Erichsen.)       as  a  result  of  which  the  pressure  of  loads  carried 

on  the  shoulders  or  the  weight  of  a  pregnant 
uterus  brings  about  the  displacement.  In  the  latter  instance  the 
enforced  lordosis  aggravates  this  tendency.  The  effects  produced 
are  shortening  of  the  stature,  together  with  the  formation  of  a 
marked  hollow  above  the  sacrum,  whilst  the  lumbar  vertebrae  are 
unduly  prominent  anteriorly.  The  condition  is  accompanied  by 
neuralgic  pain  and  weakness.  The  only  treatment  is  prolonged 
rest  in  the  recumbent  posture,  and  possibly  the  application  of  a 
well-fitting  leather  jacket,  closely  moulded  to  the  pelvis,  and 
supplied  with  crutches,  so  as  to  carry  part  of  the  weight  down- 
wards from  the  axillee  to  the  pelvic  support  without  utilizing  the 
spine. 

Deformities  of  the  Upper  Extremity. 

Congenital  Elevation  of  the  Scapula  (Sprengel's  Shoulder)  is  a 
condition  to  which  some  attention  has  been  recently  attracted. 
The  scapula  may  be  normal  in  size  or  a  little  smaller  than 
usual,  but  is  situated  above  its  proper  position,  thereby  causing 
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some  deformity.  The  muscles  attached  to  its  upper  border  are 
shortened,  but  otherwise  normal,  though  in  a  few  instances  an 
osseous  band  has  replaced  them,  passing  between  the  upper  angle 
of  the  bone  and  the  seventh  cervical  vertebra.  The  lower  third 
of  the  trapezius  is  often  defective,  as  also  the  serratus  magnus. 
The  amount  of  disability,  which  is  usually  slight,  depends  on  the 
condition  of  these  muscles,  but  the  affected  arm  is  sometimes 
smaller  than  its  fellow.  A  slight  degree  of  scoliosis  develops 
as  a  compensatory  phenomenon.  The  condition  is  supposed  to 
result  from  abnormal  intra-uterine  pressure  in  the  same  way  as 
congenital  torticollis  and  talipes.  The  only  treatment  consists  in 
dealing  with  the  affected  muscles  by  operation,  if  necessary. 
This  deformity  is  distinguished  from  the  *  growing-out  shoulder  * 
of  ordinary  scoliosis  by  the  muscular  defects,  by  the  slight- 
ness  of  the  scoliotic  curve,  and  by  the  congenital  origin  of  the 
lesion. 

Various  types  of  Club-hand  occur,  in  which  the  hand  is  deflected 
to  one  or  the  other  side,  or  is  hyper-extended  or  flexed.  Perhaps 
the  most  frequent  cause  is  a  congenital  absence  of  the  radius^  under 
which  circumstances  the  hand  is  radially  abducted  to  a  marked 
degree,  the  ulna  is  shortened  and  curved,  and  its  lower  epiphysis 
much  altered  in  shape  and  expanded,  so  as  to  articulate  with  the 
carpal  bones.  Where  the  bones  are  normal,  the  hand  is  usually 
flexed  and  adducted  towards  the  ulnar  side.  In  any  of  these 
deformities  skiagraphy  should  be  employed,  so  as  to  ascertain  the 
exact  relation  of  the  bones  to  each  other. 

Congeoital  Deformities  of  the  Finger  are  much  more  common, 
and  the  account  here  given^of  such  defects  of  the  upper  extremity 
applies  with  equal  force  to  those  which  occur  in  the  lower.  The 
following  varieties  may  be  alluded  to : 

Polydactylism  consists  in  the  presence  of  supernumerary  fingers 
and  toes,  and  is  often  seen.  There  may  be  from  one  to  seven 
additional  digits,  and  the  condition  is  usually  symmetrical.  One 
case  is  on  record  with  twelve  and  thirteen  fingers  on  the  hands, 
and  twelve  toes  on  each  foot.  The  accessory  digits  are  often 
stimted,  and  smaller  in  size  than  the  normal,  but  may  be  of 
average  dimensions.  Usually  they  are  separated  from  the  true 
digits,  but  now  and  then  may  be  blended  with  them.  The  correct 
number  of  metacarpal  and  metatarsal  bones  may  be  present,  or 
they  also  may  be  multiplied.  In  one  of  our  cases  there  were  six 
digits  and  six  metatarsal  bones ;  but  the  last  two  digits  were  sup- 
ported by  an  accessory  metatarsal  apparently  springing  from  the 
outer  side  of  the  fourth.  The  condition  is  frequently  inherited. 
The  treatment  consists  in  removing  the  supernumerary  digits,  if 
useless,  obtrusive,  or  troublesome.  Sometimes  the  patients  are 
proud  of  their  abnormality,  and  refuse  to  part  with  it.  A  patient 
with  two  weak  thumbs  may  sometimes  be  benefited  by  uniting 
them  laterally  into  a  single  broad  one. 
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EctJodactylism,  or  the  absence  of  one  or  more  of  the  digits,  is 
occasionally  seen,  as  also  partial  arrests  of  development  of  lingers 
or  toes,  or  mtra-uterine  amputations  at  a  higher  level. 

llacrodactyly  (Fig,  103)  consists  in  a  congenital  overgrowth  of 
ona  or  more  fingers  or  toes.  The  structures  are  perfectly  normal 
in  character,  and  merely  gigantic  in  size  for  the  age  of  the 
individual.  Amputation  may  be  needed  in  these  cases,  as  the 
deformed  parts  grow  out   of  all  proportion  to  the  neighbouring 


F]G.  103.  — Macrodactyly  and  Svni 


In  this  case  a  child,  aged  two  a.nd  a  half  years,  hadtherini;  and  middle  finders 
united  lalerally  into  a  large  mass  which  projected  far  beyond  Ihe  others. 
The  middle  linger  was  normal  in  siie,  (he  rine  fmRer  was  hyper- 
trophic. A  fruitless  attempt  was  made  to  save  the  middle  finger,  but 
bota  had  finally  to  be  amputated. 

tissues.  Thus,  an  infant  with  enormous  overgrowth  of  the  second 
toe  of  the  right  foot  was  successfully  treated  by  excision  of  the 
di^t,  together  with  a  V-shaped  portion  of  the  foot,  which  was  by 
this  means  reduced  to  normal  shape  and  size. 

SyndactyliBm,  or  webbed  fingers,  is  a  condition  in  which  two  or 
more  fingers  are  joined  together  laterally,  either  by  a  thin  web 
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consisting  mainly  of  skin,  or  by  a  thick  fleshy  bond  of  union.  Jn 
the  foot  no  treatment  is  required,  but  in  the  hand  the  fingers  must 
be  separated.  If  there  is  merely  a  thin  web,  this  may  be  divided 
by  scissors ;  but  to  prevent  its  re-formation  from  below  upwards, 
as  healing  proceeds,  a  flap  of  skin  must  be  transplanted  into 
the  angle  between  the  Angers,  or  an  opening  in  the  base  of  the 
web  may  be  made  and  maintained,  and  the  edges  allowed  to 
cicatrize  before  the  web  itself  is  divided.  Where  the  union,  how- 
ever, is  thick  and  fleshy,  a  more  extensive  operation  is  needed. 
Two  flaps  of  skin  as  long  as  the  web,  and  half  the  width  of  a 
finger,  are  respectively  raised  from  the  dorsal  aspect  of  one  finger 
and  from  the  palmar  aspect  of  the  other,  in  such  a  manner  that, 
after  the  web  has  been  divided,  the  denuded  surfaces  can  be 
covered  by  wrapping  the  flaps  round  the  lateral  aspects  of  the 
fingers  and  suturing  them  in  position.  An  additional  flap  of  skin 
must  also  be  fixed  in  the  angle  between  the  separated  digits,  unless 
the  preliminary  measure  just  described  has  been  undertaken. 

Congenital  Contraction  of  tbe  Fingers  is  not  a  very  rare  de- 
formity ;  it  is  frequently  inherited,  and  usually  limited  to  the  little 
finger ;  it  may  be  associated  with  congenital  hammer-toe.  It  is 
due  to  contraction  of  the  central  prolongation  of  the  palmar  fascia 
in  the  finger,  whereas  in  Dupuytren's  contraction  it  is  the  palmar 
fascia  itself  and  its  lateral  prolongations  into  the  fingers  that  are 
involved.  Moreover,  the  character  of  the  deformity  differs  in  that 
in  the  congenital  form  the  first  phalanx  is  hyper-extended,  and  the 
second  and  third  flexed,  whereas  in  the  acquired  form  the  first  and 
second  phalanges  are  flexed  and  the  third  is  hyper-extended. 
Treatment. — It  often  suffices  to  use  massage  and  apply  a  splint, 
but  in  bad  cases  division  of  the  fascial  bands  may  be  needed. 

Acquired  Deformities  of  the  Hand. — After  burns  the  hand  may 
be  contracted  into  a  useless  mass  in  which  the  fingers  are  drawn 
into  the  palm  and  united  by  cicatricial  tissue  to  the  palmar 
structures,  so  that  all  treatment  is  hopeless. 

Spring-,  Jerk-,  or  Snap-Finger  is  a  curious  condition  in  which, 
when  the  patient  attempts  to  open  his  hand,  one  finger  remains 
flexed,  and  on  extending  it  with  the  other  hand  it  flies  open  with 
a  jerk  or  snap.  Some  slight  tenderness  and  pain  is  usually  felt 
near  the  metacarpo-phalangeal  articulation,  and  the  cause  of  the 
trouble  is  some  obstruction  to  the  free  working  of  the  long  tendons 
under  the  transverse  ligament  at  the  root  of  the  fingers.  In  a  few 
cases  a  ganglion  has  been  present  here,  but  in  most  instances  it 
is  due  to  an  increase  in  size  of  the  sesamoid  bone  which  the 
X-rays  have  taught  us  constantly  occurs  in  this  situation.  Treat- 
ment consists  in  an  aseptic  incision  to  remove  the  cause  of  the 
obstruction. 

A  Mallet  Finger  is  one  in  which  the  terminal  phalanx  is  main- 
tained in  a  state  a  flexion  owing  to  some  damage  to  the  extensor 
aponeurosis.  It  usually  follows  injuries,  which  lead  either  to  a 
separation  of  the  tendon  from  the  bone,  or  to  a  thinning  of  its 
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texture,  whereby  the  llexor  tendon  is  able  to  act  with  undue 
power.  The  treatment  consists  in  the  application  of  an  anterior 
finger-splint  in  the  early  stages,  but  later  on,  should  the  deformity 
be  persistent,  an  incision  is  made  on  the  posterior  aspect  of  the 
joint,  and  the  weak  tendon  isolated  and  stitched  down  in  such  a 
way  as  to  give  It  a  better  attachment  to  the  bone. 

Oontraction  of  the  F&lmox  Fascia  (Dnpnjtren's  Oontraetion). — 
This  condition  is  usually  met  with  in  middle-aged  individuals  of  a 
gouty  temperament,  more  often  in  men  than  women,  and  not  un- 
frequently  on .  both  sides  of  the  body.  It  may  or  may  not  be 
associated  with  direct  irritation  of  the  palm,  as  by  leaning  much 
on  a  round-headed  cane,  or  from  the  constant  use  of  some  instru- 
ment, such  as  an  awl,  whilst  heredity  is  an  important  causative 
foctor.  Pathologically,  it  is  due  to  a  chronic  overgrowth  and 
contraction  of  the  fascia,  inBammatory  in  nature,  and  cirrhotic  or 


Fig.  104— Dupcvthen's  Contraction,     (From  a  Photograph.) 

sclerosing  in  type.  It  commences  as  an  indurated  subcutaneous 
nodule  in  the  palm  of  the  hand,  about  the  situation  of  the  most 
marked  transverse  crease,  and  affects  most  commonly  the  ring  and 
httle  fingers  first,  the  other  fingers  and  thumb  being  less  often  in- 
volved. The  induration  spreads  slowly  both  up  and  down  the 
fascial  bands  into  the  fingers,  which,  as  it  increases,  are  gradually 
drawn  into  the  palm  and  fixed,  so  that  extension  becomes  impos- 
able  (Fig.  104).  The  flexion  is  limited  to  the  first  and  second 
phalanges,  the  third  remaining  extended,  and,  indeed,  sometimes 
assuming  a  jxisition  of  hyper-extension,  owing  to  the  injudicious 
application  of  a  spHnt.  The  skin  over  the  indurated  masses  is 
sooner  or  later  incorporated  with  them. 

The  Diagnosis  of  Dupuytren's  contraction  is  exceedingly  easy, 
the  only  condition  for  which  it  Is  likely  to  be  mistaken  being  the 
congenital  contraction  already  noted  and  flexion  of  the  finger  due 
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to  contraction  of  the  long  tendons.  In  the  latter  case  there  is,  as 
a  rule,  no  palmar  induration,  and  on  attempting  to  straighten  the 
finger  the  tendons  may  be  felt  to  become  tense  above  the  wrist ; 
the  terminal  phalanx  is  also  flexed  in  many  instances. 

The  only  satisfactory  Treatment  is  by  operation,  and  the  follow- 
ing methods  are  those  which  are  most  successful :  (a)  Adams'  sub- 
cutaneous section  of  the  fascia  and  its  prolongations  consists  in 
dividing  the  indurated  bands  by  a  tenotome  in  several  places, 
where  they  can  be  felt  tense.  One  puncture  and  division  must  be 
made  in  the  centre  of  the  palm  ;  a  second  divides  the  same  band 
as  near  the  finger  as  possible,  whilst  the  third  and  fourth  deal  with 
the  lateral  prolongations  at  the  sides  of  the  finger;  if  other 
bands  still  exist,  they  are  treated  similarly,  the  tenotome,  if 
possible,  in  all  cases  being  inserted  between  the  skin  and  the 
fascia.  The  improvement  thus 
produced  must  be  maintained 
and  increased  by  the  subsequent 
use  of  suitable  apparatus  and 
passive  movements,  but  the 
final  results  are  not  very  satis- 
factory. (6)  Kocher's  method 
consists  in  the  total  extirpa- 
tion of  the  thickened  bands  and 
their  prolongations  through 
longitudinal  incisions.  The 
fingers  areat  once  straightened, 
and  subsequent  contraction  is 
prevented  by  mechanical  appli- 
ances. We  have  had  many 
excellent  and  lasting  cures  by 
the  latter  operation. 

Defonnities  of  the  Lower 
Extremity. 

Coxa  Vara,  or  incurvation  cf 
theneck  of  the  femur  (Fig.  105), 
is  a  condition  to  which  attention 
has  been  called  only  of  recent 
years.  The  neck  of  the  bone, 
instead  of  passing  obliquely 
upwards,  is  horizontal,  or  in  bad  cases  directed  downwards  and 
usually  backwards,  whilst  shortening  from  interstitial  absorption 
also  occurs,  and  the  bead  becomes  mush  room -shaped  (Plate  IX.). 
At  first  the  osseous  tissue  is  softened,  but  after  a  while  sclerosis 
supervenes.  It  is  met  with  in  young  children  as  a  result  of  rickets, 
or  perhaps  more  frequently  in  adolescents,  when  it  is  sometimes 
supposed  to  be  a  late  manifestation  of  the  same  disease.  Certainly 
it  is  seen  most  frequently  in  those  who  have  to  do  much  walking 
or  carrying  of  heavy  weights.     In  some  cases  it  results  from  a 


Fig.  105,— Con  a  Vara. 

The  dotted   line  represents  tt 

normal  neck  of  tbe  femur. 
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gradual  slipping  down  of  the  epiphysis,  which  constitutes  the 
head  of  the  bone,  or  to  a  fracture  of  the  neck  in  a  child,  followed 
by  yielding  of  the  callus. 

The  Symptoms  commence  with  pain  in  the  region  of  the  hip, 
followed  by  a  distinct  limp.  As  the  neck  of  the  bone  becomes 
absorbed  or  curv^ed,  the  trochanter  rises  above  Nelaton*s  line, 
and  real  shortening  of  the  limb  occurs,  even  up  to  ij  inches. 
The  limb  is  also  everted  and  the  trochanter  increasingly  pro- 
minent, especially  on  flexing  the  thighs.  The  movements  of  the 
joint  are  limited,  particularly  in  the  direction  of  internal  rotation 
and  abduction,  the  latter  being  practically  impossible  in  the 
more  severe  cases,  owing  to  the  base  of  the  trochanter  hitching 
against  the  lip  of  the  acetabulum.  On  flexing  the  limb,  the 
thigh  sometimes  lies  across  the  sound  one,  whilst  in  the  later 
stages  the  adduction  may  be  so  marked  that  a  scissor-legged 
condition  occurs  if  both  sides  are  affected.  As  distinguishing 
features  may  be  mentioned  :  the  absence  of  local  swelling  or 
tenderness  on  pressure,  as  also  of  the  up-and-down  movement  on 
traction,  so  well  marked  in  congenital  dislocation,  whilst  suppura- 
tion never  follows,  and  thickening  of  the  trochanter  is  not  observed. 

Treatment. — In  the  early  stages  rest  is  the  essential,  and  thereby 
any  increase  in  the  deformity  already  existing  is  prevented ;  local 
massage  and  manipulation  are  also  advisable,  whilst  in  children 
prolonged  extension  may  do  good.  In  the  later  stages,  subtro- 
chanteric osteotomy,  in  order  to  alter  the  axis  of  the  bone,  is  per- 
haps the  best  measure  to  undertake,  although  a  cuneiform  osteo- 
tomy of  the  neck  is  recommended  by  some.  The  subsequent 
shortening  may  be  dealt  with  by  means  of  a  thick  sole  to  the 
under  surface  of  the  boot. 

QenvL  Valgum,  or  knock-knee,  is  a  deformity  in  which,  if  the 
knees  are  allowed  to  touch  with  the  patella*  looking  forwards, 
the  malleoli  are  separated  one  from  the  other — i.e.y  it  is  a  fixed 
condition  of  abduction  of  the  legs  from  the  middle  line,  with 
some  external  rotation  (Fig.  io6).  One  or  both  limbs  may  be 
affected,  but  if  due  to  general  causes  the  double  form  is  more 
common.  Occasionally  genu  valgum  occurs  in  one  leg,  whilst 
the  other  is  in  a  condition  of  genu  varum. 

There  are  two  main  varieties  of  the  disease,  viz.:  (i)  The 
rachitic  genu  valgum  of  young  children,  and  (2)  the  static  form 
occurring  in  adolescents. 

TIu  genu  valgum  of  young  children  is  practically  always  due  to 
rickets,  in  which  the  softened  condition  of  the  bony  tissue  on  either 
side  of  the  epiphyses  results  in  an  interference  with  the  normal 
development.  It  is  still  an  open  question  as  to  whether  this 
deformity  is  primarily  due  to  increased  growth  on  the  inner  side, 
or  to  arrest  of  development  on  the  outer  ;  the  truth  probably  lies 
between  the  two.  It  is  also  a  question  as  to  whether  the  femur 
or  tibia  is  primarily  at  fault ;  probably  the  location  of  the  mischief 
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varies  in  different  cases.  Some  are  certainly  due  not  to  epiphyseal 
mischief  at  all,  but  to  a  rachitic  curvature  of  the  diaphysis  of  the 
femur,  especially  when  the  child  has  been  allowed  to  walk  or  run 
about  too  early. 

The  genu  valgum  of  adoUscinis,  or  static  genu  valgum,  occurs 
most  commonly  in  young  people  under  twenty,  of  relaxed  consti- 
tution, and  particularly  in  those  who,  in  addition,  have  to  carry 
heavy  weights.  Thus,  anaemic  young  women  who  act  as  nurse- 
maids, and  young  bricklayers,  smiths,  and  porters,  are  very  hable 
to  it.     There  are  many  different  opinions  as  to  the  way  in  which 

's  produced,  but  the  most  likely  explanation  is  purely  mechanical. 


a  perpendicular  line 


When  a  person  stands  in  the  e 
which  represents  the  direction 
in  which  the  weight  is  trans- 
mitted downwards  from  the 
head  of  the  femur  passes 
through  the  outer  rather  than 
the  inner  condyle,  whilst  the 
latter  structure  is  lengthened 
in  order  to  maintain  the  hori- 
zontal position  of  the  articular 
surfaces  of  the  knee-joint.  A 
certain  amount  of  strain  is 
thus  normally  cast  upon  the 
internal  lateral  ligament  even 
in  a  healthy  person,  and  this 
is  increased  as  the  natural 
position  of  rest — i.t.,  with  the 
feet  separated  and  slightly 
abducted  —  is  adopted.  A 
long  continuance  of  this  pos- 
ture tires  those  muscles  on  ', 
the  inner  side  of  the  limb 
which  tend  to  counterbalance 
this  strain,  especially  if  a 
certain  amount  of  additional 

weight  has  to  be  carried,  and  particularly  in  those  whose  bones 
have  rapidly  increased  in  length  and  weight  without  any  coin- 
cident increase  in  power  of  muscles  or  ligaments.  Hence 
the  internal  lateral  ligament  becomes  more  and  more  stretched, 
and  not  unfrequently  a  certain  amount  of  lateral  mobility  of  the 
knee  is  noticed  in  the  early  stages.  Subsequently  the  outer  con- 
dyle becomes  atrophied  from  more  weight  being  transmitted 
through  it,  and  the  inner  condyle  becomes  lengthened  from  over- 
growth. It  is  also  important  to  note  that  flat-foot  and  lateral 
curvature  of  the  spine  often  accompany  this  form  of  genu  valgum, 
the  former  being  also  usually  due  to  ligamentous  relaxation,  whilst 
the  latter  may  be  merely  associated  with  it,  or  be  compensatory 
if  the  deformity  in  the  knee  is  unilateral. 
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Occasionally  genu  valgum  is  due  to  traumatic  causes,  such  as 
fracture  of  the  tibia  or  femiu:  close  to  the  joint,  or  lateral  dis- 
location of  the  knee ;  whilst,  again,  it  may  be  caused  by  atrophy 
consequent  on  interference  with  the  epiphysis  from  local  injury 
or  diseases  other  than  rickets.  It  is  sometimes  observed,  as  a 
result  of  riding,  in  those  with  long  legs,  as  in  cavalry  soldiers ; 
short-legged  individuals,  such  as  jockeys,  are  more  liable  to 
develop  a  condition  of  genu  varum. 

The  Physical  Condition  of  the  parts  about  the  knee  may  be 
summarized  as  follows : 

(a)  The  inner  condyle  of  the  femur  forms  a  marked  and  obvious 
subcutaneous  projection;  the  increase  in  size  is  mainly  in  the 
vertical  and  transverse  directions,  and  but  very  little  antero- 
posteriorly,  so  that,  on  flexion  of  the  joint,  the  deformity  to  a 
large  extent  disappears. 

(b)  In  rachitic  cases  a  localized  bony  outgrowth  can  usually  be 
detected  on  the  inner  surface  of  the  tibia  about  2  or  3  inches 
from  the  joint,  and  probably  due  to  a  localized  periostitis  at  the 
point  of  attachment  of  the  internal  lateral  ligament. 

(c)  Impaired  growth  and  atrophy  is  observed  in  the  outer 
femoral  condyle  and  tibial  tuberosity,  conditions  supposed  to  be 
due  to  the  weight  of  the  body  being  transmitted  more  directly 
through  these  structures. 

{d)  Relaxation  of  the  ligamentous  and  muscular  tissues  takes 
place  on  the  inner  side  of  the  joint.  This,  however,  is  not  con- 
stant, especially  in  the  later  stages  or  in  cases  which  are  stationary. 

(e)  The  tendons  and  ligaments  on  the  outer  aspect  of  the  joint 
are  contracted  and  shortened,  especially  the  external  lateral  liga- 
ment, the  ilio-tibial  band,  and  the  tendon  of  the  biceps. 

(f)  The  patella  tends  to  be  thrown  outwards  from  the  angular 
deformity  existing  at  the  knee-joint.  Occasionally  the  bone  is 
actually  dislocated,  and  when  this  has  once  happened  the  dis- 
placement is  very  likely  to  recur  from  time  to  time. 

The  following  secondary  conditions  may  be  met  with  resulting 
from  genu  valgum,  viz. :  The  feet  are  displaced  outwards,  or 
occasionally  inwards,  as  best  suits  the  convenience  of  the  patient 
in  obtaining  as  good  a  footing  as  possible ;  the  bones  of  the  legs 
and  of  the  thighs  are  often  bent ;  whilst,  if  unilateral,  the  pelvis 
is  tilted  downwards  on  the  affiected  side,  and  the  spine  laterally 
curved  on  account  of  the  unnatural  shortness  of  the  limb. 

In  well-marked  cases  the  gait  of  the  patient  is  very  charac- 
teristic, since  the  knees  tend  to  get  in  the  way  of  each  other ; 
hence  the  term  *  knock-knee.'  The  legs  are  kept  partially  flexed, 
and  as  the  condyles  touch  or  overlap,  they  have  to  be  separated 
at  each  step  to  allow  of  progression,  and  ihus  a  curious  rolling 
sort  of  walk  results.  Occasionally  bursae  form  over  the  points 
where  the  friction  is  most  marked. 

Treatment. — In  rachitic  infants,  the  general  condition  must  be 
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dealt  with  in  accordance  with  the  rules  given  elsewhere  (p.  527).  A 
suitable  diet  should  be  ordered,  cleanliness  attended  to,  and  plenty 
of  fresh  air  allowed.  Parrish's  food  is  perhaps  the  best  drug  to 
administer,  .whilst  cod-liver  oil  is  rarely  needed,  since  it  tends  to 
increase  the  body-weight,  and  so  may  do  harm  rather  than  good. 
Absolute  rest  in  bed  is  enforced ;  the  limbs  are  well  rubbed  daily, 
and  such  manipulation  and  pressure  employed  as  will  tend  to 
remedy  the  deformity  and  straighten,  if  possible,  the  limb.  No 
pain  should  be  caused,  and  by  perseverance  slow  but  appreciable 
progress  may  be  made  until  the  limbs  are  straight.  In  older 
children,  especially  when  there  is  some  difficulty  in  keeping  them 
off  their  feet,  it  is  better  to  apply  splints  on  the  outer  side  of  the 
limbs,  reaching  from  the  pelvis  down  to  the  outer  malleoli,  or,  if 
need  be,  beyond  them.  These  are  retained  in  position  by  water- 
glass  bandages,  put  on  firmly  enough  to  draw  the  knees  out- 
wards. Such  an  arrangement  is  often  sufficient  in  early  cases 
to  brin^  about  a  cure  in  the  course  of  a  few  months.  Some 
authorities  have  recommended  forcible  correction  of  the  deformity, 
and  subsequent  fixation  in  plaster  of  Paris,  but  the  condition  of 
the  epiphyses,  and  the  ease  with  which  they  are  detached,  are 
good  reasons  against  adopting  any  such  method. 

In  the  static  cases  the  administration  of  tonics,  such  as  iron  and 
arsenic,  combined  with  rest,  massage,  and  possibly  a  change  of 
air,  will  frequently  suffice  to  determine  a  cure  in  the  early  stages. 

When  the  deformity  is  somewhat  more  advanced,  more  efficient 
apparatus  is  needed ;  that  usually  employed  consists  of  an  outside 
iron  stem,  jointed  at  the  knee,  fixed  below  into  a  slot  in  the  heel 
of  a  well-made  boot,  and  attached  above  to  a  pelvic  band.  From 
it  several  well- padded  straps  pass  round  the  limb,  and  at  the 
knee  itself  a  much  broader  one  covers  the  projecting  inner 
condyle;  by  tightening  these,  the  limb  is  drawn  out  towards 
the  rod.  The  apparatus  is  somewhat  heavy,  but  if  carefully 
applied  for  some  months  may  effect  a  cure.  It  is  possible  that 
division  of  the  tense  structures  on  the  outer  side  of  the  joint  may 
considerably  assist  the  process. 

When,  however,  the  osseous  deformity  is  marked,  and  the  patient 
of  such  an  age  as  to  preclude  the  hope  of  a  cure  by  mechanical 
means,  osteotomy  must  be  resorted  to.  Amongst  the  many  plans 
which  have  been  suggested,  only  two  need  be  mentioned  here, 
viz.,  those  devised  by  Ogston  and  Mace  wen.  OgsUnCs  operation 
consists  in  sawing  off  the  enlarged  inner  condyle  through  an 
incision  made  by  inserting  a  nsurrow  finger-knife  obliquely  above 
the  condyle,  and  pushing  it  downwards  in  front  of  the  bone  to  the 
level  of  the  articulation.  The  objections  to  the  plan  are  the 
necessary  implication  of  the  joint  and  of  the  epiphyseal  cartilage, 
so  that  ankylosis  may  occur  on  the  one  hand,  or  such  interference 
with  the  growth  of  the  inner  condyle,  on  the  other,  as  leads  later 
on  to  genu  varum.     The  immediate  result  is  very  satisfactory, 
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and  it  may  be  used  with  success  in  adults  where  no  more  growth 
is  expected.  Macewen's  operation  is,  however,  that  most  generally 
applicable,  and  has  practically  superseded  all  others.  It  consists 
in  the  division  of  the  femur  transversely  about  %  finger's  breadth 
above  the  upper  border  of  the  external  condyle,  so  as  to  be  well 
away  from  the  epiphyseal  cartilage.  Macewen  himself  uses  an 
osteotome*  for  the  purpose,  introducing  it  through  an  incision 
made  ^  inch  in  front  of  the  tendon  of  the  adductor  magnus,  and 
turning  it  so  as  to  lie  at  right  angles  to  the  long  axis  of  the  shaft ; 
he  divides  the  bone  for  three-quarters  of  its  diameter,  and  breaks 
the  remainder.  A  similar  method  may  be  employed  from  the 
outer  side,  the  force  used  in  breaking  the  inner  layer  of  compact 
bone  comminuting  and  compressing  that  portion,  and  so  diminish- 
ing the  deformity.  Many  surgeons,  however,  prefer  to  divide  the 
bone  with  a  saw,  previously  making  a  track  for  it  along  the  front 
of  the  femur,  and  we  certainly  consider  that  such  an  operation  is 
simpler,  and  equally  efficacious.  The  limb,  having  been  straight- 
ened, is  either  put  up  at  once  in  plaster  of  Paris,  or,  perhaps,  at 
first  in  a  Gooch's  splint,  which  allows  the  wound  to  be  looked  at 
and  dressed,  and  subsequently  in  plaster.  Union  is  complete 
in  six  weeks,  but  an  immovable  apparatus  should  be  kept  on  for 
three  months. 

In  a  few  cases  due  to  rickets  it  may  be  necessary  to  divide  the 
tibia  just  below  the  tubercle  in  addition  to  dealing  with  the  femur. 
This  is  best  accomplished  as  a  first  step,  and  if  necessary  the 
fibula  may  also  be  divided.  When  these  wounds  have  con- 
solidated, the  femur  is  dealt  with,  if  necessary. 

Genu  Varum  (one  form  of  how -leg)  is  a  less  common  condition, 
the  exact  opposite  of  genu  valgum,  and  what  has  been  said  above 
of  the  one  is  true  of  the  other,  if  the  word  *  internal  *  be  substituted 
for  *  external  *  and  vice  versd.  Treatment  is  only  required  in  bad 
cases. 

Qerm  Becurvatum,  or  Back-knee^  is  a  deformity  occasionally  met 
with  in  which  the  joint  is  hyper-extended,  the  Hmb  describing  a 
curve  with  the  concavity  forwards ;  it  is  necessarily  associated 
with  relaxation  or  stretching  of  the  crucial  ligaments,  and  is  usually 
due  to  a  congenital  displacement,  possibly  the  result  of  the  limbs 
not  being  flexed  in  utero,  but  extended  with  the  feet  under  the 
chin.  It  is  sometimes  the  result  of  paralysis  of  the  flexor  muscles 
of  the  knee  and  of  the  popliteus,  or  may  arise  from  irregular 
growth  along  the  epiphyseal  line,  possibly  as  a  sequela  of  tuber- 
culous or  other  disease  of  limited  extent  in  that  region.  It  has  also 
been  known  to  occur  as  an  acquired  accomplishment  m  fakirs  and 

•  An  osteotome  differs  from  a  chisel  in  the  fact  that  the  former  is  bevelled  on 
both  sides,  whilst  the  latter  is  merely  bevelled  on  one  side. 
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contortionists.     If  treatment  is  necessary,  it  must  be  suited  to  the 
special  requirements  of  the  individual  case. 

Contractions  of  the  Knee  may  arise  from  many  different  causes, 
which  may  be  either  intra-  or  extra-articular  in  character.  The 
extra-articular  causes  of  this  affection  may  be  situated  (i)  in  the 
skin  and  subcutaneous  tissue,  as  a  result  of  the  contraction  of 
cicatrices  of  burns  or  ulcers ;  or  (2)  in  the  flexor  musclesy  which 
may  become  contracted  in  consequencce  of  diffuse  suppuration 
within  their  sheaths,  or  of  infantile  paralysis  of  the  extensors,  or 
as  a  secondary  result  of  inflammatory  troubles  in  the  knee-joint. 
(3)  The  contraction  is  in  some  cases  hysterical  in  origin,  the  joint 
being  fixed  by  muscular  action,  but  remaining  healthy,  although 
much  local  pain  and  superficial  tenderness  are  complained  of. 
The  diagnosis  of  such  a  condition  is  readily  made  by  inducing 
anaesthesia,  or  taking  the  patient  unawares,  when  the  limb  is 
foimd  freely  moveable  and  can  easily  be  straightened.  The 
treatment  of  the  preceding  conditions  is  conducted  on  general 
principles. 

The  articular  causes  of  contracted  knee  are  as  follows :  (i)  Where 
the  capsule  and  ligaments  are  affected  as  well  as  the  muscles,  the 
causative  inflammation  having  been  usually  of  a  rheumatic  or 
gonorrhoeal  nature.  The  limb  is  fixed,  but  there  is  no  actual 
displacement  of  the  head  of  the  tibia.  (2)  Fibrous  adhesions  of 
greater  or  less  density  may  pass  between  the  articular  surfaces, 
as  a  result  either  of  acute  synovitis,  or  of  tuberculous  or  acute 
arthritis.  In  the  former  case  some  mobility  may  be  present,  but 
in  the  latter  the  movements  may  be  very  defective.  (3)  Osseous 
ankylosis  may  exist  as  an  outcome  of  tuberculous  or  acute 
arthritis,  the  position  of  the  limb  depending  on  the  previous 
treatment  of  the  case.  Thus  the  limb  may  be  straight  and  in 
good  position,  but  occasionally  the  tibia  is  flexed  on  the  femur, 
whilst  its  upper  articular  surface  is  displaced  horizontally  back- 
wards, and  the  lower  limb  rotated  outwards,  constituting  what  is 
known  as  the  triple  displacement.  If  the  limb  has  been  allowed  to 
lie  on  its  outer  side  whilst  disorganization  was  proceeding,  there 
may  be  an  additional  lateral  displacement  of  the  head  of  the 
tibia  outwards.  (4)  After  partial  excision  in  early  life,  the  knee 
may  become  flexed  or  hyper-extended  years  later,  as  a  result  of 
irregular  growth  at  the  epiphyseal  line.  Flexion  is  much  more 
common  than  extension. 

The  Treatment  of  these  conditions  necessarily  depends  on  their 
nature.  Where  adhesions  exist  within  the  joint,  or  the  ligaments 
alone  are  contracted,  it  may  be  possible  to  straighten  the  limb 
under  an  anaesthetic  by  forcible  manipulation.  Where  the  con- 
traction is  associated  with  osseous  ankylosis,  a  suitable  wedge- 
shaped  piece  of  bone  (cuneiform  osteotomy)  should  be  removed.  In 
the  triple  displacement  ordinary  excision  may  be  undertaken,  but 
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it  is  often  a  difficult  matter  to  remedy  the  backward  displacement 
of  the  tibia.  The  bones  should  subsequently  be  kept  in  position 
by  silver-wire  sutures,  or  other  means. 

Eachitic  Tibia  and  Fibula. — It  will  be  hereafter  pointed  out  that 
the  tibia  and  fibula  are  liable  to  a  considerable  amount  of  dis- 
tortion in  the  course  of  an  attack  of  rickets  if  the  child  is  allowed 
to  run  about.  As  a  rule,  the  an tero- posterior  curve  is  increased, 
and  some  amount  of  ab-  or  ad-duction  may  also  be  present 
(Fig.  182).  The  bones,  too,  are  usually  flattened  from  side  to 
side,  presenting  a  sharp  edge,  and  with  a  buttress-like  support 
reaching  along  the  concavity ;  they  become  exceedingly  dense 
and  sclerosed.  Operations  for  remedying  the  defect  should 
never  be  undertaken,  however,  until  all  active  signs  of  rickets 
have  disappeared.  Osteotomy  may  then  be  performed,  and 
the  character  of  the  operation  will  necessarily  vary  with  the 
amount  of  deformity.  The  general  rule  for  the  guidance  of  the 
surgeon  is  either  to  divide  the  bones  at  their  most  prominent 
part,  or,  if  it  is  considered  necessary,  to  remove  a  wedge-shaped 
portion  from  the  tibia  {cuneiform  osteotomy) ;  the  sections  should 
always  be  made  at  right  angles  to  the  upper  and  lower  segments 
of  the  bone  respectively.  The  fibula  never  needs  more  than 
simple  division,  and  this  is  accomplished  through  a  separate 
incision. 

The  tibia  and  fibula  also  become  distorted  and  curved  antero- 
posteriorly  as  the  result  of  inherited  syphilis.  The  deformity  in 
this  case  is  purely  antero-posterior,  without  lateral  deviation, 
whilst  the  subcutaneous  margin  of  the  tibia  is  rounded,  and  not 
sharp  as  in  rickets.  Moreover,  the  curve  is  mainly  placed  in  the 
centre  of  the  shaft,  whilst  in  rickets  the  chief  deformity  occurs 
either  near  the  knee  or  a  little  above  the  ankle.  There  ought, 
therefore,  to  be  but  little  difficulty  in  distinguishing  these  two 
conditions,  and  a  careful  inquiry  as  to  the  previous  history  of 
the  case  should  materially  assist  the  surgeon  in  forming  a  correct 
diagnosis. 

Talipes. 

By  talipes,  or  club-foot,  is  meant  a  deformity  of  the  foot  due 
to  muscular,  ligamentous,  or  osseous  causes,  the  displacement 
occurring  mainly  at  the  ankle  and  mid-tarsal  joints. 

GaiueB. — Talipes  may  generally  be  said  to  result  from  some 
derangement  in  the  equilibrium  normally  maintained  between 
opposmg  groups  of  muscles,  in  consequence  of  which  the  more 
powerful  group  draws  the  foot  into  an  abnormal  position.  Con- 
sidered more  in  detail,  it  is  well  to  study  the  aetiology  of  the 
acquired  and  congenital  forms  separately. 

Conf^enitd  malformation  or  malposition  is  responsible  for  a 
certain  percentage  of  the  cases.     Such  may  result  from  imperfect 
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development  of  the  bones  of  the  foot  or  leg,  or  from  intra-uterine 
paralysis  of  central  origin.  Other  cases  seem  to  be  due  to  a 
deficient  amount  of  liquor  amnii,  as  a  result  of  which  the  feet 
are  abnormally  compressed,  and  held  in  one  position.  It  must 
be  remembered  in  this  connection  that  in  the  fcetus  the  legs  are 
naturally  in  a  state  of  flexion,  and  the  feet  usually  in  the 
position  corresponding  to  that  of  talipes  varus ;  it  is  easy  then  to 
imderstand  that  in  an  unusually  small  uterus  this  tendency  may 
be  exaggerated.  Spina  bifida  in  the  lumbar  region  is  occasionally 
associated  with  congenital  talipes,  which  is  then  probably  due  to 
impairment  of  nervous  control.  The  congenital  variety  is  often 
hereditary,  and  may  occur  in  several  members  of  the  same  family, 
or  be  transmitted  through  many  generations. 

The  acquired  varieties  are  somewhat  easier  to  understand  than 
the  congenital,  since  they  arise  from  definite  pathological  lesions, 
such  as:  (a)  Paralysis  of  central  origin,  one  of  the  commonest 
causes  of  talipes ;  in  young  children  it  is  usually  due  to  infantile 
palsy  (anterior  polio- myelitis),  whilst  a  similar  affection  is 
occasionally  seen  in  adults,  (b)  Contraction  of  muscles,  the 
result  of  diffuse  suppuration,  arising  from  burns  or  disease  of 
neighbouring  bones ;  thus,  necrosis,  or  caries,  of  the  tibia  may 
lead  to  the  formation  of  an  abscess  in  the  sheaths  of  the  tibialis 
anticus  or  posticus,  and  contraction  of  one  or  both  of  these 
muscles  may  cause  talipes  varus,  (c)  Essential  shrinking,  re- 
sulting from  a  transformation  of  the  muscle  substance  into  flbro- 
dcatricial  tissue,  is  occasionally  met  with  in  elderly  people ;  it  is 
due  to  a  chronic  inflammation  ^myositis  fibrosa),  the  nature  of 
which  is  but  little  understooa.  (d)  Affections  of  the  main 
peripheral  nerve  trunks  of  the  leg  also  result  in  talipes.  If  the 
mternal  popliteal  nerve  is  involved,  talipes  calcaneo-valgus  will 
ensue,  whilst  a  lesion  of  the  external  popliteal  nerve  produces  talipes 
equino- varus,  but  never  to  any  marked  degree,  (e)  Deep  spinal 
mischief  of  a  sclerosing  type  occasionally  leads  to  spasm  of  some 
group  of  muscles  and  talipes  of  a  spastic  type.  (/)  Shortening  of 
the  leg  from  hip  or  knee  mischief  often  causes  a  compensatory 
talipes  equinus,  whilst  injuries  or  diseases  of  one  of  the  epiphyses 
of  the  leg-bones  may  stop  its  growth,  and  then  the  continued 
development  of  the  other  bone  forces  the  foot  to  one  side  or  the 
other,  (g)  It  is  a  question  whether  the  condition  known  as  flat- 
foot,  arising  from  prolonged  standing,  is  to  be  classed  as  a  form  of 
talipes ;  some  surgeons  draw  but  little  difference  between  it  and 
talipes  valgus,  (h)  Finally,  prolonged  maintenance  of  the  foot  in 
a  bad  position  may  lead  to  permanent  deformity,  as  in  the  variety 
known  as  talipes  decubitus.  The  barbarous  custom  still  practised 
by  the  Chinese  of  forcibly  compressing  the  feet  of  female  children 
brings  about  a  similar  result. 

Varieties. — In  considering  the  different  forms  of  club-foot,  it 
must  be  remembered  that  the  ankle  is  a  hinge  joint  only  allowing 
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of  flexion  and  extension,  although  when  fully  plan  tar -flexed  a  little 
lateral  mobility  is  also  possible.  The  movements  of  abduction 
and  adduction  of  the  foot  take  place  chiefly  below  the  astragalus 
and  at  the  mid-tarsal  articulation.  Four  primary  varieties  of 
talipes  are  hence  described,  viz. :  T.  Equisus,  in  which  the  heel 
is  drawn  up,  the  patient  walking  on  the  toes  fplantar-flexion); 


T.  Calcanena,  in  which  the  toes  are  raised  from  the  ground  (dorsi- 
flexion) ;  T.  VaniB,  in  which  the  anterior  half  of  the  foot  is 
adducted,  and  the  inner  side  of  the  foot  is  raised,  the  patient 
walking  on  the  outer ;  and  T.  Valgus,  due  to  abduction  and 
aversion  of  the  anterior  half  of  the  foot,  or  to  yielding  of  the 
longitudinal  arch  on  the  inner  side.  Not  unfrequently  mixed 
forms  occur,  due  to  the  association  of  two  of  the  above,  e.g., 
T.  equino-varus,  or  T.  equino-valgus  or  T.  cat c a neo- valgus. 

As  to  the  relative  jrtqutncy  of  these  different  forms,  there  is  not 
the  slightest  question  that  T,  equino-varus  is  by  far  the  commonest. 
If,  however,  we  exclude  congenital  cases  and  flat-foot,  T.  equinus 
is  in  all  probability  the  variety  most  frequently  observed. 

Talipes  Eguintis  (Fig.  107,  A,  B,and  C)  is  almost  always  acquired ; 
it  has  been  known  to  occur  congenitally,  but  this  is  exceedingly 
rare>  It  is  usually  due  to  paralysis  of  the  extensor  muscles, 
either  from  infantile  palsy  or  injury  to  the  anterior  tibial  nerve ; 
secondary  contraction  of  the  calf  muscles  follows,  the  tendo 
AchiUis  being  specially  tense  and  rieid.  It  also  occurs  as  a  com- 
pensatory manifestation  where  the  limb  has  been  shortened,  as 
after  hip  disease,  and  a  variety  known  as  T.  decubitus  results 
from  the  bed-clothes  pressing  for  some  length  of  time  on  the 
dorsum  of  the  foot  of  a  bedridden  patient. 
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In  the  slightest  cases  all  that  is  noticed  is  that  the  foot  cannot 
be  dorsi-flexed  beyond  a  right  angle  (right-angled  contraction  of 
the  ankle).  When  the  condition  is  more  marked,  the  heel  is 
actually  drawn  up,  and  the  patient  walks  on  the  heads  of  the 
metatarsal  bones  and  on  the  toes,  which  are  usually  hyper- 
extended.  Occasionally,  however,  in  neglected  cases  due  to 
paralysis,  the  toes,  instead  of  being  extended,  become  flexed,  the 


patient  walking  on  their  upper  surface  (Fig.  107,  C);  if  such  a 
condition  is  allowed  to  persist,  the  whole  dorsum  of  the  foot  may 
in  time  be  turned  downwards.  The  astragalus  is  somewhat  dis- 
placed from  under  the  malleolar  arch,  only  the  posterior  part  of 
the  articular  surface  being  in  contact  with  the  tibia.  In  cases 
due  to  paralysis  the  deformity  is  always  associated  with 
dropping  of  the  anterior  segment  of  the  foot  at  the  mid-tarsaJ 
joint,  so  that  the  head  of  the  astragalus  and  scaphoid  constitute 
a  marked  prominence  beneath  the  skin.  In  alt  cases  the  sole  of 
the  foot  is  shortened  by  contraction  of  the  plantar  bscia,  and  of 
the  short  plantar  muscles,  a  condition  we  shall  shortly  refer  to 
under  the  name  of  pes  cavus.  In  old-standing  cases  a  certain 
amount  of  varus  is  almost  always  present.  In  this,  as  in  all  forms 
of  talipes,  callosities,  and  perhaps  butsse  beneath  them,  form  over 
points  of  pressure,  viz.,  under  the  heads  of  all   the  metatarsal 

Talipes  Vams,  or,  as  it  is  most  frequently  termed,  Eauino-varna, 
is  the  commonest  variety  of  congenital  club-foot,  but  is  not  a 
very  unusual  result  of  infantile  palsy  of  the  extensor  and  peroneal 
muscles,  with  secondary  shortening  of  the  tibialis  anticus  and 
posticus,  the  flexor  longus  digitorum,  and  of  the  tendo  Achillis. 
Other  cases  are  due  to  a  primary  spastic  contraction  of  these 
muscles. 
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The  heel  is  drawn  up,  and  the  anterior  half  of  the  foot  adducted 
and  drawn  inwards  (Fig.  108).  The  inner  border  of  the  foot  is 
concave,  and  a  well-marked  transverse  crease  crosses  the  sole  on 
a  level  with  the  mid-tarsal  joint ;  the  outer  border  is  convex,  and 
in  adults  who  have  walked  a  thick  bursal  formation  is  usually 
present  over  the  cuboid.  In  neglected  cases  the  patient  may  even 
stand  on  the  dorsal  aspect  of  the  latter  bone  (Fig.  no.  A).     The 


Talipes  Varus. 


sole  of  the  foot  is  arched  from  secondary  contraction  of  the 
plantar  fascia  and  stort  muscles  of  the  sole,  especially  the  abductor 
hallucis,  and  a  longitudinal  crease  may  run  down  the  centre  of 
the  sole,  owing  to  doubling  over  of  the  outer  metatarsal  lx>nes 
(Fig.  no,  B). 

The  most  marked  Anatomical  Changes  are  found  in  the  astra- 
galus. In  infants  the  head  and  neck  are  normally  set  at  an  angle 
to  the  body  of  the  bone,  being  directed  slightly  inwards;  as 
growth  proceeds,  this  diminishes  from  about  35°  lo  10°,  so  that 
in  the  adult  there  is  but  little  obliquity  of  the  neck.  In  Talifies 
varus  this  angle  is  increased,  often  amounting  to  50°  or  more,  the 
neck  at  the  same  time  being  longer  than  usual,  a  condition  simu- 
lating that  found  in  some  of  the  higher  apes.  The  bone  also 
projects  forwards  from  under  the  tibio-fibular  arch,  the  posterior 
portion  of  the  upper  articular  facet  alone  remaining  in  contact 
with  it.  The  scaphoid  is  displaced  to  the  inner  side  of  the  head 
of  the  astragalus,  so  that  only  the  inner  portion  of  the  latter 
structure  articulates  with  it;  the  tuberosity  is  usually  in  close 
proximity  to,  or  may  even  touch,  the  inner  malleolus.  The  os 
calcis  and  other  tarsal  bones  are  also  modified  to  some  extent  in 
position  and  shape  to  correspond  with  these  changes.  The  dorsal 
tendons  are  displaced  slightly  inwards,  usually  occupying  the 
centre  of  the  concavity  between  the  foot  and  (he  leg.  The  liga- 
ments on  the  inner  side  of  the  foot  are  ccntracted,  especially  the 
anterior  portion  of  the  deltoid,  the  inferior  calcaneo -scaphoid,  and 
to  a  less  extent  the  long  and  short  plantar  ligaments. 
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The  following  table  (slightly  modified  from  Mr.  Tubby*s  ex- 
cellent work  on  Deformities*)  will  suffice  to  indicate  the  chief 
diagnostic  points  between  congenital  and  paralytic  T.  eqiiino- 
varus : 

Congenital.  Paralytic. 

History Affection  has  existed    Affection  not  developed  till 

from  birth.  the  second  or  third  year, 

and  ushered  in  by  convul- 
sions, fever,  etc. 

Feet  affected Usually  bilateral.  More  often  unilateral. 

Circulation Good.  Feeble:  limb  is  cold,  blue, 

and  clammy. 

Muscles    But  little  wasting.  Extreme  wasting. 

Electrical  Reactions    Not  much  impaired.      Almost    entirely    absent    in 

paralyzed  muscles. 

Growth  of  Bones.  . . .     Much  as  usual.  Considerably  diminished. 

Furrows  in  Sole  ....     Present.  Absent. 

Talipes  Oalcanens  (Fig.  11 1)  is  an  unusual  variety  of  the 
deformity,  and  may  be  either  congenital  or  acquired.  In  the 
congenital  form  the  toes  are  drawn  up- 
wards so  that  the  heel  alone  comes  into 
contact  with  the  ground,  the  sole  point- 
ing forwards.  The  extensor  tendons  are 
contracted,  but  the  toes  may  be  flexed  »    ;,, 

owing  to  the  tension  of  the  flexor  longus 
digitorum.  It  is  sometimes  associated 
with  deviation  of  the  foot  inwards  or  k..^ 

outwards,  constituting  a  condition  of 
T.  calcaneo  -  varus  or  -  valgus.  The 
acquired  variety  is  generally  due  to 
infantile  palsy  of  the  calf  muscles,  but 
occasionally  results  from  over-stretching 
of   the   tendo  Achillis    after  tenotomy. 

The  longitudinal  arch  of  the  foot  is  p^^  ^^^  —Paralytic 
increased,  partly  from  the  development  Talipes  Calcaneus. 
of  a  large  pad  of  fat  over  the  calcaneal 

tuberosities,  but  mainly  from  the  toes  not  being  drawn  up  towards 
the  leg  as  in  the  preceding  variety.  The  anterior  half  of  the 
foot  appears  to  drop  forwards  from  the  mid-tarsal  joint  owing  to 
secondary  contraction  of  the  plantar  fascia  and  short  muscles  of 
the  sole. 

Talipes  Valgus  is  a  condition  seldom  met  with  as  a  congenital 
deformity,  except  in  association  with  T.  equinus.  In  it  the  outer 
side  of  the  foot  is  abducted  and  everted,  owing  to  contraction  of 
the  peronei  muscles.  The  sole  becomes  flattened,  and  the  inner 
border  of  the  foot  comes  in  contact  with  the  ground  (Fig.  112). 
Considerable  pain  is  usually  experienced  after  walking  a  short 
distance.     The  saiphoid  is  displaced  outwards,  so  that  the  inner 

•  Macmillan,  i8yC,  p.  398. 
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portion  of  the  bead  of  the  astragalus  projects  iato  the  sole  of  the 
foot,  the  cartilage  being  uncovered.  This  deformity  is  occasionally 
due  to  absence  of  the  fibula.  The  acquind  variety,  which  is  not 
uncommon  (Fig.  113),  is  produced  as  a  result  of  paralysis  of  the 
tibial  muscles,  or  from  spastic  contraction  of  the  peronei,  the 
condition  in  these  cases  closely  simulating  the  deformity  known 
as  flat-foot. 
The  Diagnods  of  the  different  varieties  of  talipes  is,  as  a  rule, 


Ji 


easily  made,  although  the  cause  of  the  deformity  is  not  always 
so  readily  ascertained.  In  paralytic  cases  the  limb  is  always 
atrophied,  bluish  in  colour,  and  feels  cold  and  clammy.  Trophic 
lesions  are  not  uncommon  in  the  shape  of  recurrent  ulceration, 
and  even  ulcers  of  the  perforating  type  may  develop,  especially  in 
cases  due  to  nerve  lesions,  whether  central  or  peripheral.  The 
trouble  is  often  unilateral,  and  the  muscles  are  wasted  and 
flabby.  In  congenital  cases  the  condition  is  usually  symmetrical, 
and  of  course  present  from  birth  ;  considerable  resistance  is  felt 
on  any  attempt  being  made  to  correct  the  deformity,  and  the 
limbs  are  well  nourished,  at  any  rate  at  first,  in  spastic  cases 
(most  frequently  T.  equinus)  spasm  or  contraction  of  other  parts 
is  usually  present,  which  renders  the  diagnosis  obvious ;  one  or 
both  limbs  may  be  affected;  the  muscles,  at  first  firmly  con- 
tracted, may  finally  atrophy. 

The  Treatment  of  talipes  is  always  somewhat  tedious,  demand- 
ing care  and  patience  on  the  part  of  all  concerned.  In  (he  con- 
genital variety  no  time  should  be  lost  in  correcting  the  deformity, 
and,  in  fact,  treatment  should  commence  as  soon  after  birth  as 
possible.  The  nurse  must  be  instructed  to  manipulate  the  foot 
into  a  good  position,  holding  it  there  for  some  time  daily.  At 
the  same  time  the  muscles  on  the  offending  side  of  the  limb 
should  be  rubbed  and  stimulated,  in  the  early  stages  of  the 
paralytic  variety  friction  and  faradization  of  the  paralyzed  muscles 
must  be  regularly  undertaken.     At  a  somewhat  later  date  treat- 
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ment  by  the  application  of  suitable  mechanical  apparatus  may 
suffice  to  restore  the  foot  to  its  normal  position.  If  this  is  un- 
successful, division  of  the  contracted  tendons,  ligaments,  and 
fasciae  will  be  necessary,  whilst  in  severe  and  neglected  cases 
more  extensive  operations  in  the  shape  of  tarsectomy  or  tarsotomy 
may  have  to  be  performed. 

Talipes  equinus^  if  secondary  to  hip  disease,  should  not,  as  a  rule, 
be  interfered  with.     In  other  early  cases,  it  may  be  remedied  by 


Fig.  114. — Sayre's  Apparatus  for  Talipes  EguiNUS. 
The  upper  figure  shews  how  the  strapping  is  fixed  to  the  plantar  splint. 

what  is  known  as  Sayre's  apparatus  (Fig.  114).  This  consists  in 
the  application  of  a  plantar  splint  which  projects  slightly  beyond 
the  toes,  and  from  the  anterior  end  of  which  a  piece  of  adhesive 
strapping  is  carried  to  just  below  the  knee,  to  which  it  is  applied 
and  fixed  by  a  firm  bandage.  Each  day  the  bandage  is  carried 
a  little  lower  down  the  limb,  and  as  the  traction  of  the  strapping 
is  thereby  increased,  the  foot  is  gradually  extended.  In  the  more 
serious  varieties  tenotomy  of  the  tendo  Achillis  may  be  required, 
accompanied,  if  necessary,  by  division  of  the  plantar  fascia,  whilst 
in  neglected  cases,  or  where  tenotomy  has  failed,  excision  of  the 
astragalus  gives  most  excellent  results,  the  patient  being  able  to 
walk  subsequently  with  a  plantigrade  foot. 

Talipes  equino-varus  may  be  treated  in  the  early  stages  by  apply* 
ing  to  the  foot  a  carefully-fitted  malleable  splint  (Fig.  115),  the 
shape  of  which  is  gradually  altered  so  as  to  bring  it  in  time  to  a 
normal  position,  or  by  a  series  of  casings  of  plaster  of  Paris,  a 
little  improvement  being  obtained  at  each  change.  By  care  and 
patience  many  a  cure  will  thus  be  obtained.  In  some  cases  the 
tendo  Achillis  may  be  divided  and  the  equinus  element  cured, 
thereby  rendering  the  varus  condition  more  amenable  to  pressure. 
Should  this  fail,  tenotomy  of  the  tibial  tendons  may  be  under- 
taken, and  the  limb  is  at  once  restored  to  a  good  position,  and  put 
up  in  plaster  of  Paris.  In  the  more  marked  cases  division  of  the 
tense  ligaments  on  the  inner  side  of  the  foot  (syndesmotomy)  may 
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be  necessary,  particularly  the  anterior  portion  of  the  internal 
lateral  ligament  of  the  ankle-joint.  The  atxluctor  hallucis  muscle 
may  also  require  section. 

In  neglected  cases  where  the  patient  walks  on  the  outer  aspect 
of  the  foot,  two  chief  forms  of  operative  treatment  have  been 
advocated,  viz.,  tarsectomy,  and  Phelps'  operation,  i.  In  tarsectomy, 
a  wedge-shaped   portion  of   bone  is  removed  from  the  outer 


Fig    115. — Malleable  Splint  for  Treatment  of  Congenital  Talipes 

Equino-varus. 

It  consists  of  two  plates  of  metal,  shaped  to  fit  the  sole  of  the  foot  and  the 
lower  part  of  the  leg  respectively ;  these  are  united  by  a  malleable  curved 
bar  of^copper.  The  foot-piece  is  first  fixed,  and  then  the  foot  brought 
into  as  good  a  position  as  possible,  and  the  leg-piece  bandaged  on.  Each 
week  the  foot-piece  is  bent  a  little  more  towards  the  normal  position. 

aspect  of  the  foot.  This  is  accomplished  through  an  incision 
round  the  outer  border  on  a  level  with  the  cuboid.  The  thick 
subcutaneous  structures,  including  the  bursa,  are  removed,  and 
the  tendons  stripped  up  from  the  bones  both  on  the  dorsal  and 
plantar  aspects  by  the  aid  of  a  raspatory,  and  held  aside  by 
retractors.  The  extensor  tendons  are  already  displaced  some- 
what inwards,  and  hence  are  not  injured  by  this  proceeding.  The 
tarsus  is  now  divided  by  a  chisel  in  two  places  in  such  a  way 
that  a  wedge  of  bone  can  be  removed,  the  base  being  on  the 
outer  aspect,  and  the  apex  on  the  inner.  The  position  of  the 
joints  need  not  be  taken  into  consideration,  and  as  far  as  possible 
the  sections  are  made  at  right  angles  to  the  anterior  and  posterior 
segments  of  the  foot  respectively.  The  wound  is  closed,  and  the 
foot  placed  in  a  good  position,  in  which  it  is  maintained  by  plaster 
of  Paris.  The  after-treatment  is  likely  to  be  prolonged,  but 
otherwise  the  results  are  excellent,  the  foot,  although  a  little 
shortened,  being  firm  and  plantigrade.  2.  Phelps*  operation  con- 
sists in  dividing  all  the  structures  on  the  inner  aspect  of  the  foot 
through  a  vertical  incision,  starting  above  just  in  front  of  the 
internal  malleolus.  Joints  are,  if  need  be,  opened,  tendons  and 
ligaments  divided,  and  the  foot  put  up  in  a  good  position  with 
the  wound  gaping.     Healing  may  be  accelerated  by  skin  grafting. 
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The  results  are  at  first  quite  as  good  as  those  attained  by  tarsec- 
tomy,  and  the  operation  has  the  advantage  of  not  shortening  the 
foot ;  but  there  is  a  decided  tendency  for  the  deformity  to  recur 
as  cicatrization  advances. 

In  talipes  calcaneus  all  that  may  be  needed  is  division  of  the 
extensor  tendons;  but  in  the  paralytic  variety  some  form  of 
apparatus  must  always  be  worn.  Where  the  tendo  Achillis  is 
thin  and  attenuated,  a  portion  of  it  may  be  excised,  and  the  ends 
united  by  suture ;  or  the  healthy  peroneus  longus  tendon  may  be 
grafted  into  the  tendo  Achillis ;  or  the  tubercle  of  the  os  calcis 
into  which  the  latter  is  inserted  may  be  sawn  oflf  and  reattached 
by  a  nail  or  peg  to  the  bone  at  a  lower  level  (Walsham) ;  but  the 
prognosis  in  all  forms  due  to  paralysis  is  somewhat  unsatisfactory. 

Talipes  valgus,  if  unrelieved  by  the  application  of  suitable  boots, 
may  need  division  of  the  peroneal  tendons,  or  in  severer  cases 
wrenching  the  foot  into  position,  and  fixation  in  plaster  of  Paris. 
Removal  of  a  wedge-shaped  portion  of  bone  from  the  inner  aspect 
of  the  foot  may  be  undertaken,  but  is  not  very  successful. 

Flat-foot  {syn. :  Splay-foot  or  Spurions  Valgus)  is  a  condition 
frequently  seen  in  young  adults  whose  occupation  exposes  them 
to  long  standing,  over- fatigue,  or  the  carrying  of  heavy  weights; 
hence  it  is  commonly  met  with  in  nurse-girls  and  shop-boys  who 
have  only  recently  left  school,  any  general  deterioration  of  the 
health  also  assisting  in  the  production  of  the  deformity.  It  occurs 
as  a  natural  condition  in  many  of  the  negro  races,  and  is  more 
often  seen  in  long  than  in  short  feet. 

Mechaiilsm. — As  already  stated,  there  is  some  difference  of 
opinion  amongst  surgeons  as  to  the  primary  causative  factor  in 
the  production  of  this  deformity.  The  most  generally  accepted 
idea  is  that  it  is  in  the  majority  of  cases  due  to  a  relaxation  of  the 
inferior  calcaneo-scaphoid  ligament,  which  extends  between  the 
adjacent  surfaces  of  the  os  calcis  and  scaphoid,  supporting  the 
under  surface  of  the  head  of  the  astragalus,  and  thus  keeping  up  the 
inner  portion  of  the  longitudinal  arch  of  the  foot.  This  in  its  turn 
is  braced  up  by  the  tendon  of  the  tibialis  posticus  and  an  expan- 
sion backwards  therefrom  to  the  os  calcis,  as  also  by  the  plantar 
fascia  and  ligaments,  and  by  the  short  muscles  of  the  sole.  When 
the  weight  of  the  body  increases  rapidly,  and  out  of  all  proportion 
to  the  muscular  development,  this  important  ligament  is  likely  to 
yield,  and  then  the  head  of  the  astragalus  is  displaced  downwards 
into  the  foot,  causing  obliteration  of  the  instep.  Possibly  paresis, 
if  not  paralysis,  of  the  tibialis  anticus  assists  in  this  process,  allow- 
ing the  peronei  tendons  to  abduct  the  front  of  the  foot  from  the 
mid-tarsal  joint,  and  in  the  later  stages  these  tendons  are  often 
found  tense  and  rigid.  By  the  majority  of  authorities,  this  con- 
traction of  the  peronei  is  considered  to  be  secondary  to  the  liga- 
mentous lesion,  and  quite  independent  of  any  weakening  of  the 
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tibial  muscles.  Occasionally  the  deformity  is  due  to  a  gonor- 
rhceal  inflammation  of  the  inferior  calcaneo-scaphoid  ligament, 
which  becomes  relaxed  and  yields  under  the  weight  of  the  body. 
However  produced,  the  deformity  is  tolerably  characteristic 
(Fig.  ii6).  The  sole  of  the  foot  is  flat,  and  in  well-marked 
cases  comes  in  contact  with  the  ground  throughout  the  whole  of 
its  extent.  The  inner  border  is  convex  and  somewhat  lengthened, 
whilst  there  is  a  tendency  to  eversion  of  its  anterior  portion : 
the  outer  border  may  be  slightly  raised  from  the  ground.  The 
head  of  the  astragalus  is  distinctly  felt  a  little  in  front  of  and 


Fig.  ii6. — Flat-foot. 

below  the  internal  malleolus,  whilst  the  sustentaculum  tali,  which  is 
normally  to  be  distinguished  about  three-quarters  of  an  inch  below 
the  malleolus,  is  buried  by  this  displacement.  The  tubercle  of 
the  scaphoid  is  less  evident  than  usual,  being  situated  below  and 
in  front  of  the  head  of  the  astragalus.  The  gait  becomes  some- 
what shuffling,  and  severe  pain  is  experienced,  not  only  in  the  sole, 
but  also  about  the  heads  of  the  metatarsal  bones  and  in  the  toes. 
Sometimes  it  is  extremely  marked  in  the  metatarso- phalangeal 
joint  of  the  great  toe,  which  may  be  enlarged  and  rigid,  owing  to 
an  associated  osteo-arthritis. 

Treatment. — In  the  earliest  stages,  when  the  deformity,  though 
threatening,  has  not  yet  actually  developed,  all  that  is  required 
in  many  cases  is  rest,  so  as  to  allow  the  overstrained  muscles  and 
ligaments  to  recover  themselves ;  at  the  same  time  the  parts 
should  be  well  rubbed  with  stimulating  embrocations,  and  tonics 
administered  to  improve  the  general  tone  of  the  systen.  In  the 
next  stage,  where  the  deformity,  though  present  on  standing,  can 
be  made  to  disappear  by  manipulation,  or  on  making  the  patient 
stand  on  tiptoe,  some  slight  support  is  advisable,  and  probably 
an  indiarubber  or  cork  instep  pad  worn  inside  the  sock  or  stock- 
ing will  be  all  that  is  necessary.     In  addition  to  this,  square-toed 
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boots  must  be  used,  so  as  to  prevent  any  tendency  to  an  increase 
in  the  valgoid  position  of  the  anterior  segment  of  the  foot.  It  is 
also  wise  to  make  the  patient  walk  with  the  toes  turned  inwards, 
and  in  some  cases  assistance  may  be  obtained  by  ordering  him 
to  sit  cross-kneed,  in  the  tailor  position,  so  as  to  exercise  a  certain 
amount  of  constant  pressure  inwards  upon  the  front  of  the  feet. 
Regular  exercises  ought  to  be  instituted,  such  as  raising  the  body 
on  tiptoe  with  the  feet  inverted  ;  such  can  only  be  undertaken  for 
a  short  time  at  first,  but  as  the  muscles  regain  their  tone  a  longer 
period  can  be  tolerated.  Elastic  tension  applied  to  the  sunken 
arch  is  also  useful  in  many  of  these  cases  ;  Golding- Bird's  sling 
can  be  employed  for  this  purpose.  It  consists  of  a  loop  of  soft 
webbing  passed  round  the  ankle  and  then  under  the  instep,  its 


Fig.  117. — Mr.  Golding-Bird's  Sling 
OF  Soft  Webbing  for  supporting 
THE  Arch  of  the  Foot. 


Fig.  118. — The  Sling  applied. 


free  end  being  drawn  up  on  the  inner  side  and  attached  to  an 
elastic  accumulator  which  is  connected  with  a  steel  garter-piece 
(Figs.  1 17  and  118).  In  still  worse  cases  a  metal  spring  or  instep 
pad  may  be  required  ;  but  frequently  the  tenderness  of  the  sole  is 
so  great  that  it  cannot  be  borne. 

When  the  affection  has  reached  a  later  stage,  and  the  deformity 
cannot  be  remedied  by  ordinary  manipulation,  forcible  rectification 
under  an  anaesthetic  may  be  employed.  The  foot  is  firmly  grasped 
in  the  two  hands  or  in  a  Thomas's  wrench  (Fig.  119),  and  the 
anterior  portion  is  forced  inwards  and  backwards  in  such  a  way 
as  to  draw  the  scaphoid  round  the  head  of  the  astragalus  as  a 
fulcrum,  and  thus  restore  the  arch.  Probably  a  number  of 
adhesions  in  the  astragalo-scaphoid  and  other  joints  will  be  felt  to 
give  way  during  this  manipulation.  Tenotomy  of  the  peronei  is 
sometimes  required  before  rectification  of  the  position  is  possible. 
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The  foot  is  then  put  up  in  plaster  of  Paris  and  kept  at  rest  for 
some  weeks.     Satisfactory  results  have  followed. 

In  advanced  cases  that  have  been  entirely  neglected,  operative 
proceedings  are  necessary,  and  probably  the  best  of  the  many 
that  have  been  suggested  consists  in  removal  of  a  wedge-shaped 
portion  of  bane  from  the  inner  side.  Ogston  advises  that  this 
should  be  taken  from  the  neck  of  the  astragalus,  but  others  have 
advised  either  removal  of  the  scaphoid  or  of  a.  wedge-shaped 
section  of  the  foot  without  respect  to  joints  (Stokes). 

Pm  OarOB  (Hollow  or  OUw  Foot)  is  a  condition  characterized  by 
increased  concavity  of  the  plantar  arch,  so  that  when  the  indi- 
vidual stands  there  is  a  greater  interspace  than  usual,  if  not  an 
absolute  break,  between  the  impressions  produced  by  the  anterior 
and  posterior  segments  of  the  foot  (Fig.  107,  B).  It  is  almost 
always  an  acquired  deformity,  although  a  few  cases  of  congenital 
cavus  have  been  reported.     Corresponding  to  the  increased  con- 


be  approxi- 

in  the  dorsal 


s  Wpench,  (Doi 
The  two  crossbars  are  protected  by  thick  indianibber.  and  ca 
mated  or  separated  by  rotation  of  the  handle.  The  anier 
the  foot  is  firmly  grasped  between  them,  one  being  placed 
and  one  on  the  plantar  aspect,  and  forcible  wrenching  m 
then  be  carried  out. 

cavity  in  the  sole,  there  is  a  marked  convexity  on  the  dorsal 
aspect  of  the  foot,  whilst  the  toes  are  generally  in  the  condition 
to  be  immediately  described  as  hammer-toe  ;  the  heads  of  the 
metatarsal  bones  are  unduly  prominent  below,  and  callosities 
often  form  beneath  them.  Considerable  pain  and  inconvenience 
are  occasioned  by  these  associated  deformities. 

Cansation. — Duchenne  originally  maintained  that  it  arose  from 
paralysis  of  the  interossei  and  lumbricales  in  a  manner  similar  to 
that  which  leads  to  the  main-en-griffe  after  paralysis  of  the  ulnar 
nerve,  and  it  is  quite  possible  that  this  accounts  for  a  certain  small 
proportion  of  the  cases.  Others  rightly  associate  it  with  a  slight 
degree  of  tahpes  equinus  (right-angled  contraction),  and  Parkin 
of  Hull  has  worked  out  its  method  of  production  from  this  cause. 
The  weight  is  normally  carried  to  the  ground  mainly  through  the 
heel,  but  also  partly  through  the  toes  ;  in  these  cases  it  is,  how- 
ever, only  transmitted  through  the  toes  and  front  of  the  foot,  and 
since  the  anterior  extensor  muscles  are  supposed  to  be  weak  and 
paretic,  the  short  Hexors  are  able  to  act  at  an  advantage,  and  by 
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contracting  draw  the  heel  downwards  so  as  to  reach  the  ground, 
and  thus  the  arch  is  increased. 

The  Treatment  in  the  early  stages  consists  in  friction  applied 
to  the  weakened  muscles  of  the  leg,  together,  possibly,  with  the 
application  of  a  splint  to  the  sole.  In  more  marked  cases  division 
of  the  tendo  Achilles  is  needed,  together  with  subcutaneous  section 
of  the  tense  plantar  fascia.  The  deformity  of  the  toes  usually 
disappears  when  the  equinus  is  corrected,  but  may  require  further 
attention. 

Hallux  Bigidns  {syn:  H.  flexus)  is  a  painful  condition  of  the 
great  toe,  due  to  an  affection  of  its  metatarso-phalangeal  articula- 
tion. It  usually  occurs  in  young  males  with  flat-feet.  The  foot 
is  abnormally  long ;  its  circulation  is  defective  :  the  toe  itself 
may  be  in  good  position,  but  not  unfrequently  the  first  phalanx  is 
flexed,  and  the  distal  one  hyper-extended.  The  joint  is  practically 
in  a  condition  of  chronic  traumatic  arthritis,  with  fibrillation  of  the 
cartilage  and  lipping  of  its  margins.  It  is  probably  due  to  abnormal 


Fig.  120. — Hallux  Valgus. 

pressure  being   brought  to  bear  upon  it  owing  to  the  valgoid 
position  of  the  foot,  and  possibly  to  wearing  too  short  a  boot. 

Treatment. — In  the  early  stages  correct  the  flat-foot  and  give 
attention  to  the  boots.  Failing  this,  careful  strapping  with  Scott*s 
dressing  may  give  relief,  but  in  bad  cases  excision  ot  the  head  of 
the  metatarsal  may  be  required. 

Hallux  Valgus. — This  condition  consists  in  a  displacement  out- 
wards of  the  great  toe  from  the  median  line  of  the  body,  as  a  result 
of  which  the  other  toes  are  huddled  together,  and  in  extreme 
cases  the  hallux  is  placed  over  or  under  them  (Fig.  120).  It  is 
present  in  the  majority  of  people  in  some  measure,  owing  to  the 
usual  shape  in  which  boots  are  made ;  but  in  its  severer  forms  it 
generally  occurs  in  elderly  people,  and  is  often  associated  with 
osteo-arthritis  of  the  metatarso-phalangeal  joint  of  the  hallux, 
the  greater  power  of  the  adductor  group  of  muscles  explaining 
the  deformity.  The  cartilaginous  surface  of  the  head  of  the  first 
metatarsal  bone  becomes  exposed  beneath  the  skin,  and  by  the 
constant  irritation  of  the  boot  it  becomes  inflamed,  its  structure 
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and  shape  altered,  and  the  joint  more  or  less  disorganized.  Two 
other  conditions  are  also  met  with  arising  from  this  deformity, 
viz.,  bunion  and  hammer- toe. 

A  bunion  consists  in  the  formation  of  a  bursa  over  the  head  of 
the  first  metatarsal  bone,  which  becomes  inflamed  from  cold  or 
injury,  and  may  even  suppurate,  the  abscess  usually  communi- 
cating with  the  joint,  and  leading  to  its  disorganization.  A 
marked  bony  outgrowth  is  usually  found  under  the  bursa, 
springing  from  the  inner  side  of  the  head  of  the  bone,  and  due 
to  a  localized  chronic  periostitis. 

The  Treatment  of  hallux  valgus  in  its  earliest  stages  consists 
in  the  use  of  correctly-shaped  boots,  with  the  inner  border  straight 
from  toe  to  heel.  In  worse  cases  an  apparatus  may  be  worn, 
consisting  of  a  band  around  the  dorsum  of  the  foot,  to  which  is 
attached  a  support  running  along  its  inner  border,  towards  which 
the  great  toe  can  be  drawn  by  elastic  tension.  In  the  most 
severe  types  excision  of  the  projecting  head  of  the  metatarsal  bone 
gives  admirable  results.  The  operation  is  best  conducted  by 
turning  up  a  flap  of  skin  and  subcutaneous  tissues  over  the  inner 
aspect  of  the  head  of  the  metatarsal  with  its  convexity  backwards. 
The  bone  is  then  divided  by  a  chisel  and  the  head  removed, 
allowing  the  toe  to  be  easily  replaced  in  a  normal  position.  The 
skin  is  then  laid  down  in  place,  and  if  need  be  shortened  to  meet 
the  requirements  of  the  case.  Very  rarely  ought  the  second  toe 
to  be  removed  for  this  condition,  as  the  lateral  support  of  the 
great  toe  is  thus  weakened,  and  the  deformity  is  probably  aggra- 
vated. An  inflamed  bunion  is  treated  by  removing  all  local  pres- 
sure, and  applying  fomentations.  If  the  joint  is  involved  in 
suppurative  disease,  excision  of  the  head  of  the  bone,  or  amputa- 
tion of  the  toe,  may  be  required.  In  less  serious  cases  it  may 
suffice  merely  to  remove  the  thickened  bursa. 

Hammer -toe. — This  deformity  is  constituted  by  hyper-extension 
of  the  first  phalanx,  marked  flexion  to  an  acute  angle  of  the 
second,  and  either  flexion  or  extension  of  the  terminal  phalanx,' 
so  that  the  first  interphalangeal  joint  projects  under  the  upper 
leather  of  the  boot,  whilst  the  patient  walks  on  the  extremity  of 
the  ungual  phalanx,  or  even  on  the  nail  (Fif^.  121).  Corns  form 
upon  the  points  ot  pressure  (i,  2,  and  3),  especially  on  the  dorsal 
^pect,  and  a  subcutaneous  bursa  over  the  head  of  the  first 
phalanx  (4),  giving  rise  to  great  pain  and  inconvenience.  The 
second  toe  is  that  most  frequently  afiected,  with  or  without  the 
others,  but  it  is  uncommon  for  the  hallux  to  be  thus  deformed. 

The  Causes  are  numerous.  It  is  occasionally  congenital,  but 
more  often  acquired,  and  then  {a)  it  may  be  secondary  to  hallux 
valgus :  (b)  it  may  result  from  wearing  short  and  pointed  boots, 
or  very  high  heels ;  in  either  case  the  toes  are  crowded  together 
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and  drawn  up  out  of  the  way  of  pressure  :  {c)  it  follows  contrac- 
tion of  the  plantar  fascia,  and  is  then  associated  with  pes 
cavus  and  talipes  equinus :  {d)  paralysis  of  the  interossei  and  lum- 
bricales  may  also  lead  to  this  condition  in  the  same  way  that  the 
main-en-gfiffe  follows  ulnar  paralysis. 

However  caused,  the  hyper-extension  of  the  first  phalanx  is 


2  I 

Fig.  121. — Hammer-toe.     (After  Keen  and  White.) 

I,  Callosity  over  head  of  metatarsal  bone  in  sole  ;  2,  callosity  over  end  of  toe ; 
3,  callosity  or  com  over  head  of  first  phalanx  ;  4,  adventitious  bursa  over 
the  same  bony  point. 

associated  with  a  contracted  state  of  the  extensor  tendons,  which 
stand  out  very  evidently  beneath  the  skin.  The  flexion  of  the 
second  phalanx  on  the  first  is  carried  to  such  a  degree  that  the 
former  bone  is  semi-dislocated.  The  prolongations  of  the  plantar 
fascia  on  either  side  are  much  shortened,  and  the  lower  portions 
of  the  lateral  ligaments  of  these  articulations  are  also  contracted. 
Treatment  may  be  commenced  by  the  use  of  correctly- shaped 
boots,  but  the  case  has  usually  progressed  to  such  an  extent  when 
the  patient  is  first  seen  that  no  palliative  measures  are  of  any 
avail.  Operation  is  then  necessary,  and  this  may  in  the  first  place 
be  directed  to  the  contracted  tendo  Achilis  and  plantar  fascia,  if 
such  conditions  are  present,  or  to  division  of  the  lateral  ligaments 
of  the  first  inter-phalangeal  articulation.  Division  of  the  extensor 
tendons  may  also  be  tried,  but  probably  the  displacement  of  the 
base  of  the  second  phalanx  is  such  that  nothing  short  of  removal 
of  the  head  of  the  first  phalanx  holds  out  any  prospect  of  perma- 
nent relief.  An  incision  is  made  longitudinally  over  the  joint,  the 
extensor  tendon  being  split  down  the  middle  ;  the  head  of  the 
bone  is  then  cleared  by  the  raspatory,  and  nipped  off  by  cutting- 
pliers.  The  foot  is  put  up  on  a  splint,  and  care  taken  to  maintain 
the  toes  in  a  good  position  by  the  use  of  some  suitable  appliance 
(Fig.  122).  Sometimes  there  is  but  little  room  between  the 
great  and  third  toes,  so  that  even  if  one  corrected  the  deformity  of 
the  second  toe  there  is  no  space  for  it  to  lie  comfortably ;  ampu- 
tation should  then  be  performed. 
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Fig.  122. — T-SHAPED  Splint  for 
Hammer-toe,  which  can  be  used 
IN  Slight  Cases,  or  after 
Operation  in  Bad  Cases. 


Metatarsalgia,  or  Morton's  Disease,  is  characterized  by  severe 
pain  of  a  neuralgic  type  located  primarily  about  the  head  of  one 
or  more  of  the  metatarsal  bones, 
but  also  radiating  thence  up  and 
down  the  limb.  It  often  occurs 
in  gouty  or  rheumatic  subjects, 
and  may  be  attributed  to  some 
injury;  a  slight  degree  of  flat- 
foot  and  the  wearing  of  tight 
boots  certainly  predispose  to  it. 
Morton's  explanation  is  that,  as 
a  result  of  the  pressure  of  badly- 
fitting  boots,  the  metatarsal  bones 
and  phalanges  are  laterally  dis- 
placed, and  the  digital  nerves 
compressed  either  between  the 
third  and  fourth  or  between  the 
fourth  and  fifth.  That  this  displacement  does  occur  in  some  cases 
has  been  demonstrated  by  skiagraphy,  but  it  is  doubtful  whether 
the  nerves  are  in  reality  compressed  between  the  bones.  R.  Jones, 
of  Liverpool,  has  recently  adduced  weighty  reasons  for  believing 
that  the  pain  is  rather  to  be  explained  by  compression  of  the  nerves 
between  the  bones  and  the  ground.  The  foot  is  usually  found  to 
be  broader  than  usual,  and  marked  callosities  or  corns  are 
observed  on  the  under  surface  close  to  the  heads  of  the  bones, 
one  or  more  of  which  may  be  unduly  prominent.  In  a  few  cases 
small  bony  enlargements  have  projected  from  the  heads  of  the 
metatarsal  bones,  and  in  others  definite  fibrous  growths  have  been 
found  in  the  subcutaneous  tissues ;  in  other  cases  a  simple  peri- 
pheral neuritis  may  explain  the  manifestations.  The  pain  is 
generally  induced  by  walking,  and  comes  on  in  characteristic 
paroxysms.  Lateral  pressure  over  the  metatarsal  bones  some- 
times relieves  the  pain.  Occasionally  evidences  of  osteo-arthritis 
are  manifested  in  one  of  the  neighbouring  joints. 

Treatment  consists  in  resting  the  foot,  whilst  suitable  diet  and 
drugs  are  ordered  to  combat  any  gouty  or  rheumatic  tendency. 
At  the  end  of  a  few  weeks  the  patient  may  be  allowed  to  walk 
again  with  boots,  which  are  broad  anteriorly,  and  fitted  with  an 
instep  pad  if  necessary.  Morton's  recommendation — viz.,  excision 
of  the  head  of  the  metatarsal  bone — may  be  reserved  for  the  more 
aggravated  and  serious  forms. 


CHAPTER  XVII. 

IHJDIUES  OF  BONES— FBAOTUBES. 

Contosioa  of  a  Bone  and  of  its  periosteum  is  usually  a  mattei 
of  no  great  moment,  although  the  part  becomes  painful,  and 
swollen.  Occasionally  a  subacute  periostitis  is  caused  in  people 
liable  to  rheumatism  or  gout,  or  in  the  subjects  of  syphilis; 
whilst  in  those  who  are  thoroughly  out  of  health,  and  with  low 
germicidal  power,  acute  infective  periostitis  or  osteomyelitis, 
resulting  in  necrosis,  may  be  lighted  up.  The  Treatment  of  an 
uncomplicated  case  consists  merely  in  the  application  of  cooling 
lotions  or  a  bandage,  whilst  if  periosteal  thickening  results,  iodide 
of  potassium  may  be  given,  and  iodine  paint  applied  locally. 

Bending  of  Bone  may  or  may  not  be  associated  with  fracture. 
Bending  without  fracture  occurs  mainly  in  children,  and  in  adults 
is  only  the  result  of  some  local  disease.  More  commonly  a  partial 
or  green-stick  fracture  is  produced  (p.  388).  The  deformity  can 
generally  be  remedied  by  the  application  of  a  little  force. 

Fractures. 

A  fracture  may  be  defined  as  a  sudden  solution  of  continuity  in 
a  bone,  usually  resulting  from  external  violence. 

FredispoBiuK  Causes  of  Fracture. — Age  has  a  considerable 
influence  ip  the  determination  of  fractures,  and  for  two  reasons : 
firstly,  because  the  strength  and  elasticity  of  bones  vary  consider- 
ably at  different  periods  of  life ;  and,  secondly,  because  the  liability 
to  mjury  is  likewise  variable.  From  two  to  four  fractures  are 
not  uncommon,  owing  to  the  unsteady  gait  and  frequent  falls  to 
which  little  children  are  exposed ;  from  four  to  six  they  are  less 
common,  the  bones  often  bending  so  as  to  cause  green-stick  frac- 
tures, whilst  injuries  near  joints  induce  separation  of  epiphyses ; 
from  six  years  onwards  fractures  are  frequent  enough,  and 
increase  steadily  with  the  age,  old  people  being  peculiarly  liable 
to  this  form  of  accident,  owing  to  the  hrittleness  of  (heir  bones. 

Sex. — As  might  be  expected,  fractures  are  more  common  in  the 
male  sex  during  boyhood  and  adult  life;  but  up  to  the  age  of 
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four  or  five  they  are  equally  frequent  in  the  two  sexes,  whilst 
after  forty-five  they  are  more  common  in  women,  owing  to  their 
great  liability  to  intracapsular  fracture  of  the  cervix  femoris  and 
to  Colles's  fracture. 

Morbid  Conditions  of  the  Boms  predispose  to  fracture  in  a  marked 
manner,  very  slight  force  occasionally  sufficing  to  bring  it  about. 
Under  this  heading  may  be  included :  (i)  Atrophy  of  bone,  from 
whatever  cause  it  arises.  Thus,  it  may  be  of  the  senile  type,  as 
manifested  especially  in  the  cervix  femoris;  or  it  may  be  due 
to  want  of  use,  as  in  a  paralyzed  limb  or  from  an  ankylosed 
joint.  Certain  nervous  affections,  such  as  general  paralysis  and 
other  forms  of  insanity,  and  even  tabes  dorsalis,  are  often  asso- 
ciated with  atrophic  conditions  of  the  bones,  which  lead  to 
fracture  without  any  apparent  cause.  (2)  Fragilitas  ossium  or 
osteo-psathyrosis  consists  in  an  inherited  tendency  to  spontaneous 
fracture.  It  results  in  a  multiplicity  of  fractures,  occurring  even 
in  children ;  thus,  a  girl,  aged  twelve  and  a  half  years,  had 
suffered  from  forty-one  fractures  since  the  second  year  of  life. 
No  explanation  of  this  condition  is  known ;  the  lesions  often 
unite  perfectly,  though  sometimes  with  a  good  deal  of  deformity. 
(3)  General  bone  diseases,  such  as  rickets  and  osteo-malacia,  also 
predispose  to  fracture ;  in  those  due  to  the  latter  affection  there  is 
usually  no  attempt  at  repair.  (4J  Local  bone  disease  may  also 
constitute  an  important  predisposmg  factor  by  so  weakening  the 
bone  as  to  lead  to  its  fracture  from  a  very  slight  injury.  Thus, 
sarcoma  and  secondary  cancer  of  bone  are  often  first  recognised 
by  causing  a  spontaneous  fracture,  whilst  manipulation  of  a  limb 
which  is  the  seat  of  caries  or  necrosis  may  lead  to  a  similar 
result. 

The  Exciting  Causes  of  Fracture  are  threefold :  (i)  Direct  violence, 
the  fracture  occurring  at  the  spot  struck.  The  direction  of  such 
lesions  is  often  transverse,  and  they  are  not  unfrequently  com- 
minuted, or  complicated  with  injuries  to  the  adjacent  soft  parts. 
f2)  When  due  to  indirect  violence,  the  bone  gives  way  at  a  distance 
rom  the  point  to  which  the  force  is  applied.  The  accident  is 
usually  produced  by  the  compression  or  bending  of  the  bone  with 
such  force  as  to  exceed  the  limits  of  its  natural  elasticity,  so  that 
it  yields  at  the  weakest  spot.  Thus,  when  a  person  jumps  from  a 
height,  the  leg  bones  are  compressed  between  the  weight  of  the 
body  and  the  resistance  of  the  ground,  and,  if  the  violence  is 
excessive,  a  fracture  occurs  at  some  point  of  mechanical  dis- 
advantage ;  if  a  person  jumps  from  a  carriage  or  train  in  motion, 
the  same  conditions  obtain.  Fractures  produced  in  this  way  are 
often  oblique  or  spiral  in  direction,  and  as  the  displacement  may 
be  considerable,  there  is  great  risk  of  them  becoming  compound. 
(3)  Muscular  action  is  most  commonly  the  cause  of  fracture  of 
small  bones,  or  of  osseous  prominences  into  which  powerful 
muscles  are  inserted.     The  patella  and  olecranon  are  not  unfre- 
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quently  broken  in  this  way,  the  former  often  occurring  from 
sudden  and  vigorous  efforts  to  avert,  a  fall.  Occasionally  one 
of  the  long  bones,  such  as  the  humerus  or  clavicle,  has  been 
broken  by  violent  muscular  exertion,  as  by  throwing  a  cricket- 
ball. 

Intra-uterme  Fractures  may  be  caused  by  blows  upon  the 
mother's  abdomen,  or  by  abnormal  or  violent  uterine  contractions, 
especially  if  the  liquor  amnii  is  deficient  in  amount;  when 
multiple,  they  are  usually  due  to  foetal  syphilis.  They  may 
present  any  type  of  deformity  at  birth,  and  may  be  partially  or 
completely  united.  They  must  be  clearly  distinguished  from 
malformations  resulting  from  imperfect  development. 

Oongenital  Fractures  are  produced  during  birth  by  violence 
used  by  the  accoucheur,  or  from  excessive  uterine  contractions. 
They  are  most  common  in  the  thighs  if  due  to  traction,  or  in  the 
skull  if  due  to  the  pressure  of  forceps. 

Varieties  of  Fractures. — Many  terms  are  used  to  describe  the 
multiplicity  of  conditions  which  may  be  met  with  in  connection 
with  a  broken  bone.  The  following  are  the  more  important :  A 
Simple  Fracture  is  one  in  which  the  skin  is  unbroken,  or,  at  any 
rate,  where  the  external  air  has  no  admission  to  the  site  of  injury. 
A  Oomponnd  Fracture  is  present  when  the  skin  or  mucous  mem- 
brane over  the  injured  spot  is  lacerated,  so  that  there  is  direct 
communication  between  the  fracture  and  the  external  air.  In  the 
base  of  the  skull,  however,  a  fracture  may  open  up  one  of  the 
deeper  air-sinuses,  and  thus  cause  it  to  become  compound  without 
any  apparent  external  lesion.  These  terms,  though  sanctioned 
by  the  approval  of  centuries,  are  neither  of  them  good,  suh- 
cutaneous  and  open  being  preferable.  A  subcutaneous  fracture,  is 
often  anything  but  a  simple  injury,  and  may  result  in  the  most 
disastrous  consequences,  whilst  an  open  fracture  may  be  a  matter 
of  comparatively  little  importance.  Indeed,  with  our  present 
appliances  and  methods  of  treatment  open  fractures  often  give 
better  results  than  those  that  are  called  simple. 

Fractures  are  complete  or  incomplete,  according  to  whether  or 
not  the  continuity  of  the  bone  is  entirely  interrupted.  Various 
forms  of  Incomplete  Fracture  are  described,  and  since  the  introduc- 
tion of  skiagraphy  their  presence  has  frequently  been  determined 
in  cases  which  would  otherwise  have  been  overlooked.  Thus, 
the  green-stick  fracture  is  one  which  only  occurs  in  young  children, 
and  most  often  in  those  that  are  rickety ;  curved  bones,  such  as 
the  clavicle,  are  usually  affected,  and  the  fracture  merely  involves 
the  convexity  of  the  curve,  whilst  the  concave  half  is  bent,  just 
as  when  a  green  bough  or  twig  is  partially  broken.  Depressions 
of  the  skull  may  be  similarly  incomplete  when  the  outer  table  is 
driven  in  without  fracture  and  the  inner  table  alone  splintered. 
Fissured  fractures  also  are  often  only  partial. 

Oomplete  Fractures  may  be  transverse^  though  this  is  not  very 
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common;  oblique,  arising  usually  from  indirect  violence;  spiral^ 
when  the  fracture  is  due  to  a  force  acting  longitudinally,  but  at 
the  same  time  with  a  rotary  nwvement  superadded ;  it  occurs 
most  frequently  in  the  tibia  or  femur,  and  the  lower  fragment 
often  has  a  sharp  triangular  upper  end,  giving  it  somewhat  the 
appearance  of  the  mouthpiece  of  a  clarionet  (fracture  en  bee  de 
flute  ;  see  Plate  X.).  A  longitudinal  fracture  is  one  due  to  fissuring 
or  splitting  of  the  bone  in  its  long  axis ;  it  is  most  common  in 
military  surgery,  as  the  result  of  gunshot  injuries ;  the  neighbour- 
ing joints  may  or  may  not  be  involved.  If  it  is  combined  with  a 
transverse  fissure,  it  is  often  termed  T-shaped.  Comminuted  is  a 
term  used  to  describe  the  condition  when  the  bone  is  broken  into 
more  than  two  pieces ;  impacted,  when  one  fragment  is  driven  into 
the  other ;  multiple,  when  more  than  one  fracture  exists ;  com- 
plicated, when  important  structures,  such  as  an  artery  or  joint,  are 
damaged  as  well  as  the  bone. 

The  Separation  of  an  Epiphysis  is  not  an  uncommon  occurrence 
in  people  under  twenty-two  years  of  age.  It  results  from  injury 
or  violence  directed  to  the  ends  of  the  bones,  but  occasionally  is 
more  or  less  spontaneous,  or  predisposed  to  by  disease  of  the 
epiphysis  or  of  the  adjacent  portion  of  the  diaphysis  (e,g,,  from 
inherited  syphilis,  or  acute  infective  or  tuberculous  epiphysitis). 
The  ends  of  the  femur,  humerus,  or  radius  are  those  most  often 
affected.  The  line  of  cleavage  usually  runs  through  the  soft 
spongy  bone  on  the  diaphyseal  side  of  the  cartilage,  so  that  there 
is  cartilage  with  spicules  of  bone  on  one  side,  and  spongy  bone  on 
the  other.  The  direction  taken  is  in  the  main  transverse,  but  most 
epiphyses  are  more  or  less  concave  or  cup-shaped,  the  ends  of  the 
diapliyses  being  convex.  In  very  young  children,  where  the 
epiphysis  is  entirely  or  mainly  cartilaginous,  the  lesion  is  almost 
always  a  pure  separation  of  the  epiphysis  from  the  shaft ;  but  at  a 
later  date  it  is  not  unusual  for  the  fracture  also  to  implicate  the 
adjacent  end  of  the  diaphysis  (Fig.  143).  A  very  marked  feature 
in  all  these  lesions  is  the  stripping  up  of  the  periosteum,  which, 
though  loosely  attached  to  the  shaft  and  easily  detached  from  it  in 
children,  is  firmly  adherent  to  the  cartilage,  and  hence  retains  its 
connection  with  it,  thus  frequently  limiting  displacement.  If, 
however,  the  force  is  sufficient,  the  periosteum  is  torn  through  on 
one  side  by  the  edge  of  the  bone,  and  the  periosteal  *  sleeve ' 
which  thus  invests  it  may  to  some  extent  hinder  reduction.  The 
displacement  is  mainly  lateral,  and  may  somewhat  resemble  that  of 
a  dislocation.  Union  usually  occurs  by  means  of  bone,  and  arrest 
of  the  longitudinal  growth  may  follow,  though  not  so  frequently 
as  was  at  one  time  supposed,  and  probably  only  when  the  parts 
are  not  in  exact  apposition.  This  is  a  matter  of  special  import- 
ance where  one  of  the  bones  of  the  leg  or  forearm  is  affected,  since 
deformities  of  the  hand  or  foot  often  result  from  the  continued 
growth  of  the  uninjured  bone.  Suppuration  sometimes  occurs  as 
a  sequela  in  unhealthy  children,  or  when  the  accident  is  due  to 
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preceding  disease  of  the  epiphysis,  and  may  result  in  an  acute 
arthritis,  possibly  necessitating  amputation. 

Partial  detachment  of  an  epiphysis  (the  juxta-epiphyseal  strain  of 
Oilier)  often  occurs,  giving  rise  to  phenomena  similar  to  those  of 
a  sprain ;  if  overlooked  and  neglected,  it  is  likely  to  prove  a  fertile 
source  of  tuberculous  disease,  or  may  interfere  with  the  growth  of 
the  limb.  The  essential  feature  is  a  more  or  less  tender  but 
very  distinct  swelling  of  the  bone  close  to  the  epiphysis,  but  the 
neighbouring  joint  remains  unaffected.  Treatment  consists  in 
immobilization  in  plaster  of  Paris. 

Signs  of  Fracture. — The  history  usually  given  by  the  patient  is 
that,  as  the  result  of  some  accident,  he  felt,  or  perhaps  heard, 
something  give  way  with  a  snap  and  experienced  sharp  pain, 
which  became  much  intensified  on  attempting  to  move  the  limb. 
On  examining  the  injured  part  and  contrasting  it  with  the  opposite 
side,  the  following  points  are  usually  noticed : 

1.  The  signs  of  a  local  trauma^  viz.,  pain,  bruising,  and  swelling, 
as  a  result  of  the  effusion  of  blood  from  the  torn  and  lacerated 
structures.  The  amount  of  this  may  be  so  great  as  to  obliterate 
all  the  ordinary  bony  prominences  and  landmarks.  Blebs  and 
bullae  sometimes  form  over  the  surface  in  the  course  of  a  day  or 
two,  and  these  should  be  carefully  protected  from  infection.  The 
discoloration  continues  for  some  time,  and  may  spread  to  parts 
far  removed  from  the  original  mischief.  This  infiltration  of  the 
parts  with  blood  often  leads  to  considerable  subsequent  thicken- 
ing, and  possibly  to  serious  adhesions  and  limitation  of  move- 
ment ;  this  fact  is  correctly  utilized  as  an  argument  in  favour  of 
the  treatment  of  fractures  by  an  open  operation.  It  is  unusual  for 
suppuration  to  occur  after  a  simple  fracture,  but  if  the  patient  is 
very  debilitated,  and  his  germicidal  powers  diminished,  auto- 
infection  and  abscess  may  result. 

2.  Preternatural  mobility  in  the  continuity  of  the  hone  may  be 
demonstrated  by  manipulation,  but  never  unnecessarily.  Im- 
paction of  the  fragments  prevents  its  occurrence. 

3.  Partial  or  complete  loss  of  function  also  follows. 

4.  Crepitus  is  obtained  by  moving  the  limb  and  rubbing  the 
rough  ends  against  one  another.  It  can  only  be  felt  when  the 
fragments  are  moveable  and  can  be  brought  into  contact,  but  not 
when  there  is  wide  separation  or  impaction.  When  an  epiphysis 
has  been  detached,  it  is  softer  in  character. 

5.  Change  in  shape  of  the  limb  or  deformity  from  displacement  is 
almost  always  present.  There  are  three  chief  factors  at  work  in 
producing  deformity,  viz.,  the  direction  of  the  violence,  the  weight 
of  the  limb,  and  the  contraction  of  muscles,  whilst  injudicious 
movement  or  rough  handling  may  aggravate  it.  It  is  always 
more  marked  in  oblique  than  in  transverse  fractures,  and  hence  is 
usually  greater  in  those  due  to  indirect  violence.  Various  types 
of  displacement  are  described,  viz.:   Angular,  usually  due  to  an 
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increased  curvature  of  the  bone  from  the  unbalanced  action  of 
powerful  muscles,  especially  when  the  line  of  fracture  is  not  fEur 
from  the  end  of  the  shaft,  as  in  fracture  of  the  upper  third  of  the 
thigh ;  lateral,  where  the  displacement  is  merely  to  one  or  the 
other  side,  and  most  common  in  transverse  fractures ;  longitudinal, 
when  one  fragment  overlaps  the  other  or  is  forcibly  driven  into  it, 
causing  shortening  of  the  limb;  it  may  also  occur  in  the  form 
of  wide  separation  of  the  fragments,  as  from  contraction  of  the 
quadriceps  in  fracture  of  the  patella ;  rotatory,  when  one  fragment 
is  twisted  on  the  other,  as  in  fractures  of  the  femur,  where  the 
weight  of  the  limb  causes  e version  of  the  lower  end.  In  flat 
bones — e,g.,  the  skull — deformity  may  exist  in  the  shape  of 
depression  or  elevation. 

Such  are  the  typical  signs  of  a  fracture,  but  it  goes  without 
saying  that  all  of  them  are  not  present  in  every  case,  and  that  it 
is  not  always  easy  to  ascertain  the  existence  or  not  of  such  a 
lesion.  Comparison  with  the  opposite  limb,  and  gentle  manipula- 
tion to  demonstrate  abnormal  mobility  or  crepitus,  must  be  under- 
taken to  settle  this  point,  but  no  undue  violence  should  be  used. 

The  X  rays  have  proved  of  the  greatest  value  in  the%B  cases, 
and  where  there  is  any  doubt  as  to  the  existence  or  not  of  a 
fracture,  the  limb  should  be  at  once  skiagraphed. 

(General  or  Constitutional  Effects. — These  may  be  divided  into 
two  groups : 

1.  Immediate  Effects,  consisting  of  shock  and  haemorrhage. 
Shock  is  greater  or  less  according  to  the  amount  of  violence 
and  the  seat  of  injury.  It  varies  from  a  mere  passing  faintness 
to  the  severest  prostration.  If  the  bones  of  the  head  or  spine  are 
injured,  special  symptoms  due  to  concussion  of  the  brain  or 
injury  to  the  spinal  cord  may  also  be  produced.  Hamorrhage 
always  occurs  either  in  simple  or  compound  fractures,  and  it  may 
progress  to  a  considerable  degree  from  laceration  of  important 
vessels  or  even  of  the  main  artery  of  a  limb. 

2.  Secondary  or  Remote  Effects. — Fracture  fever  is  met  with  in 
the  majority  of  cases,  commencing  twenty-four  hours  after  the 
accident  and  lasting  two  or  three  days.  As  a  rule,  it  is  not 
severe,  the  temperature  rarely  rising  above  loo*  F.  in  uncom- 
plicated cases.  It  is  a  form  of  aseptic  traumatic  fever,  probably 
due  to  the  absorption  of  fibrin  ferment.  In  compound  fractures 
where  asepsis  is  not  attained,  any  form  of  wound  infection  may 
result,  and  even  general  septicaemia  or  pyaemia. 

Delirium  tremens  is  a  not  unusual  complication  of  fractures 
of  the  leg  in  debilitated  individuals  or  habitual  drinkers.  The 
general  characters  and  treatment  of  the  disease  are  dealt  with 
elsewhere  (p.  221).  As  regards  local  treatment,  the  limb  must  be 
fixed  by  splints  or  encased  in  plaster  of  Paris,  and  suspended  in  a 
Salter's  swing  so  as  to  prevent  the  patient  from  moving  the  upper 
fragment  independently  of  the  lower. 
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Fat  embolism  is  a  condition  resulting  from  the  absorption  of 
broken-up  fat  globules  after  any  injury  which  results  in  the  con- 
tusion or  laceration  of  fatty  tissue.  If  at  the  same  time  much 
tension  from  effusion  of  blood  is  present,  as  in  fractures  where  the 
medullary  fat  is  involved,  this  process  is  more  likely  to  occur. 
As  a  general  rule,  no  harm  results,  since  the  great  mass  of  the 
fat  is  filtered  off  by  the  lungs  or  eliminated  by  the  kidneys  (as 
can  be  demonstrated  after  death  by  staining  with  osmic  acid). 
The  pulmonary  obstruction  may,  however,  become  so  great  as  to 
lead  to  a  fatal  issue  from  dyspnoea ;  whilst  if  the  cerebral  vessels 
are  also  blocked,  syncope,  or  even  coma,  may  be  induced.  The 
symptoms,  which  are  gradual  in  their  onset,  usually  commence 
about  the  third  day,  but  may  not  be  evident  for  a  week  or  more. 

Complicated  Fractures. 

1.  Oomminiition  of  one  or  both  fragments  is  due  to  excessive 
violence,  or  perhaps  to  exceptional  brittleness  of  the  bones.  As 
long  as  the  skin  remains  unbroken,  sound  union  is  usually  ob- 
tained, though  with  an  increased  amount  of  callus.  Occasionally 
comminution  may  be  a  cause  of  non-union,  a  small  detached 
portion  of  dense  compact  tissue  being  wedged  cross-wise  between 
the  fragments,  especially  in  the  case  of  the  tibia  or  femur.  In  a 
compound  fracture  serious  mischief  may  result  from  sepsis. 

2.  Fracture  implicating  a  Joint. — In  healthy  individuals  no 
untoward  result  is  met  with ;  the  joint  is  for  the  time  filled 
with  blood,  which,  however,  is  soon  absorbed,  and  the  fissure  in 
the  cartilage  closed  by  plastic  lymph.  Adhesions  are,  however, 
very  liable  to  form,  as  also  new  bony  deposits,  leading  to  defective 
mobility  or  even  locking  of  the  joint.  Early  passive  movement 
and  the  breaking  down  of  adhesions  under  chloroform  may 
improve  matters.  If  the  patient  has  a  tuberculous  tendency, 
arthritis  will  possibly  be  lighted  up,  whilst  osteo-arthritis  is  often 
induced  by  an  accident  of  this  nature. 

3.  The  same  violence  that  causes  the  fracture  may  at  the  same 
time  produce  a  Dislocation  in  a  neighbouring  joint.  Treatment 
should  be  undertaken  immediately ;  the  limb  is  firmly  fixed 
in  splints  commanding  both  fragments,  and  reduction  attempted 
under  chloroform.  Failing  this,  consolidation  must  be  allowed 
to  proceed,  and  then  the  case  dealt  with  as  one  of  old- standing 
dislocation  (p.  547).  If  the  fracture  involves,  or  is  close  to,  the 
articular  end  of  the  bone,  as  is  not  unfrequent  at  the  elbow  and 
shoulder,  it  may  be  advisable  to  operate  at  once,  opening  the 
joint,  reducing  the  dislocation,  and  wiring  the  fragments  ;  or  it 
may  be  better  to  remove  the  small  detached  articular  portion. 

4.  The  Main  Artery  of  a  limb  may  be  compressed,  contused, 
punctured,  or  ruptured.  Thrombosis  results,  with  or  without  such 
an  extravasation  of  blood  as  may  impede  the  venous  return.     If 
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the  peripheral  vessels  are  healthy,  no  permanent  harm  need  follow, 
unless  the  vein  is  also  implicated,  and  then  moist  gangrene  is 
likely  to  supervene.  If  the  terminal  vessels  are  calcareous  and 
rigid,  so  that  there  has  been  a  preceding  condition  of  chronic 
anaemia,  dry  gangrene  will  probably  ensue.  In  the  slighter  cases 
an  aneurism  may  subsequently  develop.  For  further  details, 
see  Chapters  V.  and  X.  The  Treatment  must  necessarily  vary 
in  different  cases.  The  ideal  practice  would  be  to  cut  down  in 
every  case  where  a  large  artery  is  punctured  or  ruptured,  remove 
clots,  and  tie  above  and  below  the  injury  in  the  vessel;  but, 
owing  to  the  extensive  laceration  and  displacement  of  the  parts, 
it  is  not  always  advisable  to  do  so,  and,  indeed,  it  should  never 
be  undertaken  without  the  most  rigid  asepsis.  If  it  is  considered 
unwise  to  lay  the  parts  open,  the  main  artery  may  be  compressed 
or  tied  above  the  fracture,  but  only  where  the  distal  circulation 
has  been  re-established ;  in  the  absence  of  this  condition,  gangrene 
would  be  certain  to  ensue.  If  neither  of  the  above-mentioned 
expedients  can  be  adopted,  an  expectant  plan  of  treatment  must 
be  followed.  The  limb  is  thoroughly  purified,  wrapped  in  aseptic 
wool,  placed  on  appropriate  splints,  and  slightly  elevated.  Should 
gangrene  supervene,  amputation  is  the  only  resource ;  it  need  not 
be  undertaken  for  a  few  days  if  the  limb  is  aseptic,  so  as  to  allow 
a  distinct  line  of  separation  to  form ;  but  if  septic,  early  removal 
through  or  above  the  line  of  fracture  is  essential. 

5.  Laceration  of  the  Veins  of  a  limb  results  in  extravasation  of 
blood,  which  is  not  so  extensive  as  when  an  artery  is  wounded, 
from  the  fact  that  thrombosis  is  more  easily  determined  owing  to 
the  lesser  blood-pressure,  but  the  congestion  and  oedema  of  the 
distal  part  of  the  limb  which  follow  constitute  serious  additional 
elements  predisposing  to  gangrene.  Simple  compression  of  the 
veins  produces  cedema,  which,  even  in  favourable  cases,  may 
persist  for  some  time,  needing  for  its  removal  firm  bandaging, 
massage,  and  cold  douching. 

6.  The  Nerves  of  a  limb  may  be  injured  at  two  different  periods. 
(a)  Immediate  injury  is  due  to  laceration  or  rupture,  either  of  the 
whole  trunk,  or,  as  is  more  common,  of  the  nerve  fibrillae,  without 
loss  of  continuity  of  the  sheath.  Paralytic  and  anaesthetic  pheno- 
mena follow,  but  are  usually  recovered  from,  (h)  Secondary 
symptoms  result  from  inclusion  and  compression  of  the  nerve 
in  the  callus,  or  from  injudicious  splint  pressure.  Irritative 
symptoms  in  the  shape  of  neuralgia  and  muscular  spasms  are 
first  manifested,  followed  by  paralysis  and  anaesthesia.  This 
usually  occurs  about  three  or  four  weeks  after  the  accident, 
and  may  disappear  in  a  month  or  two,  or  persist.  Treatment  is 
always  for  a  time  of  the  expectant  type,  even  when  the  paralysis 
is  immediate,  since  total  rupture  of  a  nerve  is  rare,  and  restoration 
of  function  the  rule  rather  than  the  exception.  When,  however, 
the  symptoms  persist,  the  parts  must  be  laid  open,  the  nerve  freed 
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from  adhesions,  or  exuberant  callus  removed,  and  such  measures 
taken  as  will  best  secure  the  nerve  from  further  compression. 


Union  of  Fractares. 

The  union  of  fractures  is  brought  about  by  a  series  of  changes 
analogous  to  those  which  we  have  already  seen  occur  in  other 
wounds,  except  that  they  do  not  terminate  in  the  formation  of 
cicatricial  tissue,  but  go  on  to  the  further  development  of  bone. 

When  a  fracture  has  occurred,  the  broken  ends  of  the  bone  are 
left  rough,  spiculated,  and  more  or  less  separated  one  froni  the 
other;  the  periosteum  is  torn,  but,  according  to  Oilier,  the 
rupture  is  liot  always  complete  all  round,  a  *  periosteal  bridge  * 
perhaps  persisting,  and  playing  an  important  part  in  the  repara- 
tive process,  especially  if  the  fracture  is  not  accurately  set.  The 
muscles  and  neighbouring  tissues  are  also  lacerated,  and  a  varying 
amount  of  blood  is  extravasated,  occupying  the  interstices  of  the 
wound.  In  the  course  of  a  few  hours  after  the  parts  have  been 
immobilized,  the  process  of  repair  is  inaugurated  by  the  blood-clot 
becoming  invaded  by  leuqocytes,  and  after  a  time  it  is  absorbed, 
the  haemoglobin  passing  through  various  stages  of  degeneration, 
and  thereby  staining  the  surrounding  tissues.  At  the  same  time, 
a  rarefying  inflammation  occurs  in  all  the  injured  and  lacerated 
structures,  as  a  result  of  which  there  is  an  exudation  of  plasma 
into  their  substance,  whilst  the  connective-tissue  cells  proliferate 
actively,  and  thus  a  cellulo- plastic  exudation  forms  around  and 
between  the  lacerated  tissues  and  broken  ends  of  the  bone,  which 
is  transformed  into  granulation  tissue  by  vascularization  from 
circumjacent  vessels.  Calcification  of  this  material  follows,  pre- 
ceded or  not  by  a  cartilaginous  or  fibrous  change,  and  this  calcified 
material  is  in  its  turn  replaced  by  bone,  which,  at  first  soft  and 
spongy,  becomes  after  a  time  firm  and  sclerosed.  Of  course, 
these  changes  do  not  occur  simultaneously  in  all  the  tissues 
involved,  and  we  must  refer  to  them  as  they  affect  the  periosteum, 
the  medulla,  and  the  bony  substance  itself. 

The  periosteum  becomes  thickened  and  more  vascular,  and  its 
connection  with  the  bone  is  loosened  for  a  short  distance  by  an 
exudation  of  plasma,  which  is  soon  followed  by  a  new  deposit  of 
spongy  bone  on  the  surface,  as  a  result  of  the  irritation.  The 
space  beneath  the  periosteum  is  quickly  occupied  by  granulation 
tissue,  which  unites  with  that  developed  from  surrounding  torn 
structures  and  with  that  coming  from  the  bone  itself,  and  this  ovoid 
mass  binding  the  fractured  ends  together  is  known  as  the  pro- 
visional or  ensheathing  callus.  The  transformation  of  this  callus  mto 
bone  starts  from  the  periosteum  ;  if  it  has  been  totally  lacerated, 
ossification  commences  at  the  furthest  point  from  the  fracture 
where  the  irritation  caused  thereby  is  felt,  and  gradually  spreads 
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in.  If  a  periosteal  bridge  is  left,  ossification  commences  on  its 
under  surface,  and  not  unfrequently  in  skiagrams  a  line  of  newly- 
formed  bone  can  be  seen  passing  from  one  fragment  to  the  other, 
and  evidently  due  to  this  cause.  Some  authorities  maintain  that 
new  bone  derived  from  periosteum  in  this  manner  is  always  pre- 
ceded by  cartilage,  but  this  is  probably  not  the  case,  although  the 
presence  of  cartilage  in  the  repair  of  fractures  is  more  common 
than  was  formerly  supposed.  It  is  most  likely  to  occur  in  cases 
where  absolute  immobilization  has  not  been  obtained — e.g.,  after 
fractures  of  the  ribs  and  in  children. 

The  changes  obtaining  in  the  medulla  consist  in  its  becoming 
hyperaemic  for  some  distance  from  the  seat  of  fracture  and  its 
transformation  into  granulation  tissue,  which  unites  with  that 
springing  up  from  the  opposite  fractured  surface.  Ossification 
commences  in  this,  probably  from  the  inner  aspect  of  the  compact 
shell,  from  which  fine  spicules  of  bone  gradually  permeate  the 
granulation  mass  until  the  whole  is  ossified,  constituting  the 
tniemal  callus,  or,  better,  the  medtdlary  plug.  There  is  here  no 
formation  of  cartilage. 

Naturally,  the  bony  tissue  involved  in  the  fracture  is  the  last 
to  engage  in  these  changes,  and  the  denser  the  bone,  the  longer 
they  are  in  being  completed.  The  fractured  end  becomes  hyper- 
aemic, and  practically  passes  into  a  condition  of  rarefying  osteitis, 
the  bone  cells  proliferating,  the  medullary  contents  of  the 
Haversian  canals  increasing  in  amount,  and  the  actual  osseous 
substance  being  absorbed,  until  the  rough  and  spiculated  surface 
becomes  smooth  and  covered  with  granulations.  These  unite 
with  the  medullary  plug,  of  which  they  may  indeed  be  looked 
on  as  an  extension  ;  but  the  union  with  the  periosteal  callus  is 
slower,  since  all  the  blood-clot  and  the  damaged  surface  of  the 
bone  must  be  entirely  removed  before  this  is  possible ;  indeed, 
the  annular  bond  of  union  between  the  two  layers  of  compact 
bone,  to  which  was  originally  applied  the  name  *  definitive  callus,* 
is  probably  of  periosteal  origin,  and  not  derived  at  all  from  the 
fractured  surface. 

It  will  thus  be  obvious  that  the  continuity  of  a  bone  is  restored 
long  before  the  act  of  repair  is  completed,  and  that  such  union 
depends  on  the  ossification  of  the  ensheathing  callus.  The 
rapidity  of  this  process  varies  with  the  amount  of  periosteal 
laceration,  but  in  many  cases  the  callus  is  sufficiently  firm  to 
allow  of  gentle  passive  movement  in  ten  to  twelve  days,  and  in 
three  or  four  weeks  it  may  be  so  firm  that  it  is  difficult  to  bend 
the  bone  with  the  fingers.  The  newly-formed  osseous  tissue  is 
at  first  soft  and  spongy,  but  gradually  becomes  denser.  As  the 
so-called  definitive  callus  becomes  stronger,  the  ensheathing 
callus  disappears,  and  finally,  if  the  ends  are  in  good  position, 
may  vanish  entirely,  whilst  the  medullary  plug  may  also  be 
totally  removed.     Thus  it  is  possible  for  the  bone,  under  these 
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circumstances,  to  be  so  absolutely  restored  as  to  show  no  signs 
of  its  having  been  fractured. 

Thus  ^  we  have  been  supposing  that  the  broken  ends  are 
accurately  apposed  and  the  limb  immobilized ;  but  little  callus  is 
formed  (Fig.  133,  A),  and  that  equally  and  evenly  all  round  the 
site  of  the  fracture.  Where,  however,  movement  is  possible,  the 
amount  of  callus  is  much  increased. 

Where  the  ends  of  the  bones  partially  overlap  (Fig.  123,  B), 
the  amount  of  ensheathing  callus  (e)  is  carrespon<Ungly  increased, 
and  fills  up  all  the  spaces  left  by  the  overlapping  of  the  frag- 
ments.   The  projecting  margins  of  bone  are  rounded  off,  and  the 


Fia.    123.— DiAORAH    TO   REPRISBNT   UNION   OF   FkACTURES:   A,  WHBH   THI 

Ends  akb  in  Closb  Appositfdn;  B,  when  thb  Ends  are  only  Par- 
tially Apposed;  and  C,  when  the  Fractured  Surfacbs  are  hot  in 
Contact  at  all. 
c,  True  or  definitive  callus :  b,  internal  or  medullary  callus ;  ■;,  entenial  or 

provisioaal  callus. 

medullary  cavities  closed  by  plates  or  plugs  {b) ;  the  amount  of 
definitive  callus  (a)  is  usually  smalt,  but  varies  with  the  actual 
conditions  present.  The  main  bond  of  union  is  the  ensheathing 
mass,  a  considerable  portion  of  which  persists.  Some  deformity 
is  sure  to  remain  after  such  an  accident,  and  it  is  unusual  for  the 
medullary  canal  to  be  restored  ;  frequently  one  or  more  plates  of 
bone  are  found  crossing  it- 

If  the  fractured  ends  are  not  placed  in  contact  at  all  (Fig.  123,0), 
the  medullary  cavity  of  each  fragment  is  closed  by  a  plate  of 
internal  callus  (6),  and  union  is  secured  by  a  large  mass  of  en- 
sheathing callus  (c). 

Where  comminution  has  occurred,  the  splintered  fragments  are 
matted  together  by  an  abundant  formation  of  granulation  tissi:e, 
which  is  subsequently  transformed  into  calltis. 
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The  soft  tissues  around — muscles,  tendons,  etc. — are  repaired  in 
the  usual  way,  but  one  cannot  overlook  the  fact  that  such  repair 
is  often  very  imperfect,  owing  to  the  infiltration  of  the  parts  with 
blood  and  the  subsequent  adhesions  that  form.  In  fact,  although 
the  bones  may  unite  perfectly,  the  functional  result  may  be  most 
disappointing. 

The  removal  of  the  clot  and  the  formation  of  granulation  tissue 
usually  take  about  a  week  or  ten  days,  and  new  bone  formation 
commences  about  the  end  of  the  first  week.  By  the  fourth  or 
sixth  week,  according  to  the  size  and  vascularity  of  the  bone  and 
the  recuperative  power  of  the  individual,  the  fracture  will  be  con- 
solidated, but  in  the  lower  limb  it  is  often  eight  weeks  before  the 
patient  can  bear  any  weight  upon  it.  Months  may,  however,  pass 
before  the  final  stage  of  complete  repair  is  attained. 

In  conclusion,  one  must  allude  to  the  fact  that  a  sarcoma  some- 
times develops  at  the  site  of  fracture  within  a  comparatively 
short  time  of  the  accident,  and  is  presumably  derived  from  an 
overgrowth  of  the  callus. 

The  Treatment  of  simple  fractures  is  sometimes  a  matter  of  but 
little  difficulty,  although  when  the  bones  are  much  displaced  or 
comminuted,  it  may  not  be  easy  to  correct  the  deformity  or  to 
maintain  the  fragments  in  position.  Constitutionally,  all  that  is 
needed  is  to  restrict  the  diet,  eliminating  all  stimulating  and 
unnecessary  articles,  at  the  same  time  attending  to  the  state  of 
the  bowels.  This  is  especially  needed  in  fractures  of  the  lower 
extremity,  where  the  patient  must  be  confined  to  bed  for  some 
time.  In  elderly  people  the  general  health  is  very  likely  to  suffer, 
partly  from  the  shock  of  the  accident,  partly  from  the  enforced 
and  sudden  change  of  habit,  necessitating  a  somewhat  generous 
diet  and  the  administration  of  a  certain  amount  of  stimulant. 

The  Local  Treatment  of  a  simple  fracture  consists,  first,  in  setting 
the  limb — that  is,  in  reducing  the  deformity  and  restoring  the 
fractured  ends  to  a  normal  position — and  then  in  fixing  it. 

First  Aid. — In  moving  the  patient  from  the  spot  where  the 
accident  happened,  it  is  necessary  to  temporarily  secure  the  limb 
in  as  good  a  position  as  possible ;  splints  have  often  to  be  im- 
provised from  sticks,  umbrellas,  newspapers,  and  so  forth.  In  a 
railway  accident  the  splintered  debris  of  the  carriages  may  be 
employed  for  this  purpose,  and  the  upholstery  of  the  seats  as 
padding.  A  broken  leg  may  also  be  firmly  tied  to  the  other  limb, 
which  is  thus  converted  into  a  temporary  splint. 

Reduction  of  a  fracture  is  usually  accomplished  by  a  combination 
of  traction  or  extension  applied  to  the  lower  segment  of  the  limb, 
with  manipulation  of  the  fractured  ends,  counter-extension  being 
at  the  same  time  maintained  by  an  assistant.  In  some  cases  it  is 
necessary  to  relax  certain  muscles  in  order  to  facilitate  reduction ; 
thus,  in  fractures  of  the  leg,  the  lower  fragment  is  liable  to  be 
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drawn  up  by  the  muscles  attached  to  the  tendo  Achillis,  and  to 
obviate  this  the  knee  should  always  be  flexed  by  an  assistant, 
who  holds  up  the  leg  and  makes  counter-extension,  whilst  the 
surgeon  reduces  the  deformity  by  traction  on  the  lower  part  of 
the  limb ;  section  of  this  tendon  is  sometimes  required  in  these 
cases.  The  manipulation  is  painful,  but,  if  possible,  an  anaesthetic 
should  be  dispensed  with,  as  one  can  never  be  certain  whether 
or  not  the  patient  will  struggle  during  its  administration.  It  is 
unwise  to  use  too  much  force  in  order  to  correct  decided  shorten- 
ing from  muscular  contraction ;  it  is  better  to  relax  the  muscles 
by  the  adoption  of  a  suitable  position,  or  to  apply  continuous 
extension.  There  can  be  no  question  that  in  bygone  days  patients 
were  subjected  to  a  great  deal  of  unnecessary  pain  from  misguided 
efforts  to  *  set '  the  fracture. 

The  maintenance  of  the  limb  in  a  good  position  is  provided  for 
by  the  application  of  suitable  splints.  These  consist  of  materials, 
such  as  wood,  leather,  zinc,  poroplastic,  etc.,  according  to  the 
requisites  of  the  case.  If  of  wood,  zinc,  or  tin,  they  are  usually 
made  according  to  some  general  pattern,  and  fitted  to  the  patient 
by  means  of  pads ;  if  formed  of  leather  or  poroplastic,  they  should 
be  shaped  so  as  to  meet  any  peculiarities  of  the  part.  A  paper 
pattern  is  first  fitted  to  the  opposite  limb,  and  the  splint  is  then 
cut  to  the  desired  shape ;  it  is  softened  by  immersion  in  hot  or 
cold  water,  moulded  to  the  part,  and  allowed  to  dry.  Where 
leather  is  employed,  the  addition  of  a  little  vinegar  to  the  water 
assists  in  rendering  it  soft  and  supple.  The  edges  and  comers 
are  finally  rounded,  and  the  interior  padded  with  wool  or  lint. 
The  general  rules  relating  to  the  application  of  splints  are  as 
follows :  (i.)  The  joints  both  above  and  below  the  site  of  fracture 
should  always  be  immobilized  ;  (ii.)  the  splints  must  be  sufficiently 
large  to  firmly  encase  the  part,  or  if  flat,  to  project  a  little  beyond 
it,  so  that  the  limb  may  be  fixed  by  the  splint,  and  not  the  splint 
by  the  limb ;  (iii.)  careful  attention  must  be  given  to  the  padding 
so  as  to  prevent  irritation  or  sloughing  of  the  skin.  In  out- 
patient practice,  where  the  patients  are  not  too  careful  as  to 
personal  cleanliness,  it  is  advisable  to  pad  the  splint  with  some 
antiseptic  material,  such  as  boracic  lint,  in  order  to  prevent  the 
development  of  vermin.  It  is  better  not  to  apply  a  roller  bandage 
under  the  splint  in  the  situation  of  the  fracture.  The  splints  may 
often  with  advantage  be  first  fixed  to  the  limb  by  one  or  two  turns 
of  strapping,  and  then  secured  by  ordinary  calico  bandages ; 
these  must  not  be  applied  too  tightly,  since  the  swelling  of  the 
limb  not  unfrequently  increases  afterwards,  and  undue  constric- 
tion resulting  in  gangrene  may  ensue.  Moreover,  a  limb  en- 
sheathed  in  bandage  must  never  be  flexed,  but  the  flexion  should 
always  be  made  first ;  if  this  is  not  attended  to,  the  bandage  may 
cut  into  the  soft  tissues,  and  by  compression  of  the  vessels  cause 
gangrene.     It  is  sometimes  advisable  to  bandage  the  whole  of  the 
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limb  from  the  fingers  or  toes  upwards,  so  as  to  prevent  oedema 
from  the  pressure  of  the  apparatus  obstructing  the  venous  return. 
The  patient  should  always  be  seen  on  the  day  following  the 
application  of  the  splints,  and  the  condition  of  the  fingers  or  toes 
carefully  examined ;  if  they  look  at  all  blue,  or  feel  numb  and 
cold,  the  bandages  must  be  slightly  relaxed. 

Various  forms  of  Fixed  Apparatus  are  used  in  the  treatment  of 
fractures,  especially  in  the  later  stages  when  the  swelling  has 
disappeared,  and  in  children.  The  materials  most  commonly 
employed  are  starch,  water-glass,  and  plaster  of  Paris. 

The  starch  bandage  is  utilized  only  in  cases  where  great 
strength  and  rigidity  are  not  required.  The  limb  is  carefully 
padded  with  cotton  wool,  and  over  this  are  applied  thin  strips  of 
cardboard  soaked  in  starch  so  as  to  fit  the  limb.  These  are  secured 
by  a  bandage,  the  meshes  of  which  are  well  impregnated  with  a 
starch  solution,  and  over  all  may  be  placed  another  bandage,  the 
under  surface  of  which  is  also  rubbed  with  starch.  When  this 
dries,  it  produces  a  firm  mass,  sufficient  to  immobilize  the  limb. 
It  should  be  put  on  fairly  tight,  the  wool  padding,  if  thick  enough, 
sufficing  to  prevent  injurious  constriction.  If  employed  in  the 
early  stages  of  fractures,  it  becomes  loose  when  the  swelling  of 
the  limb  diminishes,  and  must  then  be  readjusted  by  slitting  up 
and  paring  away  a  portion  on  one  or  both  sides. 

The  water-glass  bandage  is  applied  by  first  swathing  the  limb 
with  a  thick  padding  of  cotton  wool,  or  bandaging  it  with  boracic 
lint ;  around  this  a  coarse  canvas  bandage  soaked  in  a  solution  of 
silicate  of  soda,  strong  enough  to  be  of  the  consistency  of  treacle, 
is  applied;  several  thicknesses  of  the  bandage  are  required  in 
order  to  give  it  the  necessary  strength.  The  great  advantage  of 
this  material  is  that  it  is  light,  easily  applied,  and  makes  very 
little  mess ;  the  chief  objection  is  that  it  dries  but  slowly,  taking 
fully  twenty-four  hours  to  become  hard  and  firm. 

Plaster  of  Paris,  though  rather  messy  and  increasing  con- 
siderably the  weight  of  the  limb,  is  one  of  the  best  means  of 
securing  prolonged  immobilization.  It  may  be  applied  directly 
to  the  outside  of  a  layer  of  cotton  wool  or  boracic  bandage  ;  but 
frequently  a  coarse  canvas  bandage  or  a  suitable  piece  of  house- 
flannel  is  employed  as  a  foundation  on  which  to  place  it.  (a)  The 
dried  plaster  may  be  rubbed  into  a  coarse  canvas  bandage,  which 
prior  to  use  is  soaked  for  a  few  minutes  in  cold  water,  to  which 
a  little  salt  or  alum  may  be  added  in  order  to  hasten  its 
setting ;  it  is  then  wound  round  the  limb,  which  has  been 
previously  padded  with  boric  lint  or  wool,  and  on  the  exterior  of 
this  fresh  plaster  of  the  consistency  of  cream  is  applied.  To 
make  this  cream  of  the  right  strength,  the  dried  powder  is  cast  in 
spoonfuls  into  a  bowl  of  cold  water  until  it  no  longer  sinks  im- 
mediately, but  a  portion  remains  floating  on  the  surface.  The 
mixture  is  then  stirred  with  an  iron  spoon,  and  is  ready  for  use. 
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(b)  It  may  also  be  fitted  to  any  part  of  the  body,  according  to  a 
method  introduced  by  Mr.  Croft,  of  St.  Thomas's  Hospital.  If 
required  for  a  limb,  pieces  of  flannel  are  cut  into  the  shape  of 
lateral  splints,  two  for  each  side,  and  sufficiently  large  to  encase  it 
comfortably.  After  protecting  the  limb  with  wool  or  lint,  one  of 
the  lateral  segments,  the  outer  side  of  which  is  well  soaked  with 
plaster,  is  placed  in  position,  and  the  second  portion,  which  has 
been  totally  immersed  in  the  plaster,  is  then  placed  over  it,  a  little 
extra  plaster  being  perhaps  rubbed  in ;  the  two  are  now  secured 
by  a  muslin  bandage.  After  this  has  set,  the  opposite  side  of 
the  limb  is  dealt  with  in  exactly  the  same  way,  and  when  the 
whole  is  solid,  the  muslin  bandage  is  cut  through  in  front,  but  is 
left  untouched  behind  so  as  to  form  a  hinge.  If  it  is  considered 
necessary,  thin  strips  of  wood  or  tin  may  be  incorporated  in  any 
of  these  arrangements,  so  as  to  add  to  their  strength. 

Early  immobilization  by  means  of  plaster  of  Paris  has  been 
advocated  by  certain  Continental  and  American  authorities,  and  so 
much  confidence  have  they  in  it  that  even  fractures  of  the  femur 
are  dealt  with  in  this  way  within  a  few  days  of  the  accident,  and 
the  patient  allowed  to  walk  about.  Such  ambulatory  treatment  has 
not  received  much  support  in  this  country,  and  does  not  seem  to 
us  in  accord  with  the  principles  that  guide  us  in  restoring  a  limb 
to  functional  as  well  as  mechanical  soundness. 

A  most  valuable  adjuvant  in  the  treatment  of  fractures  is 
Massage,  advocated  so  forcibly  by  Lucas-Championni^re,  whilst 
in  some  cases  Early  Mobilisation  is  also  desirable.  The  part  is 
kept  in  splints  only  long  enough  to  ensure  the  non -recurrence  of 
displacement,  and  the  patient  is  encouraged  to  use  the  limb.  It 
has  long  been  recognised  that  after  an  accident  of  this  nature  the 
limb  is  likely  to  remain  for  some  considerable  period  weak  and 
stiff,  owing  partly  to  atrophy  of  muscles,  partly  to  cicatricial 
adhesions  between  various  divided  structures,  and  in  part  to  con- 
traction of  ligaments  in  neighbouring  joints.  It  is  the  object  of 
massage  to  prevent  or  obviate  these  disabilities.  In  a  fracture 
with  displacement  through  the  shaft  of  a  long  bone,  massage  of 
the  soft  tissues  should  commence  about  three  weeks  after  the 
injury  (for  the  femur  a  little  later),  and  be  conducted  methodically 
day  by  day,  the  splints  being  removed  for  the  purpose  and  re- 
applied subsequently  ;  neighbouring  joints  will  also  be  rubbed, 
and  passive  movements  of  the  same  commenced  as  soon  as  advis- 
able. Possibly  some  pain  may  be  noticed  at  first,  but  it  soon 
disappears,  and  the  patient  experiences  a  sense  of  comfort. 
Repair  is  hastened,  but  of  course  the  patient  must  not  put  any 
strain  on  the  bone  until  it  is  quite  consolidated.  In  fractures  near 
joints  or  through  the  articular  ends  of  bones,  it  is  sometimes  pos- 
sible to  discard  splints  entirely,  or  at  any  rate  to  use  them  only  for 
a  short  time,  steadying  the  part  by  some  simple  contrivance,  such 
as  a  sling  or  strapping.    Massage  is  commenced  within  a  few  days 
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and  regularly  persisted  in.  For  such  injuries  as  fracture  of  the 
anatomical  neck  of  the  humerus,  the  simpler  varieties  of  Colles's 
or  Pott*s  fracture,  and  for  some  fracture-dislocations  in  the  neigh- 
bourhood of  the  elbow,  this  plan  of  treatment  has  been  already 
proved  to  be  of  the  greatest  service.  In  one  case  of  the  first  men- 
tioned of  these  lesions,  which  we  treated  by  this  means  at  hospital, 
the  result  was  most  gratifying ;  the  limb  was  merely  kept  in  a 
sling,  and  massage  was  commenced  within  three  days  of  the 
accident ;  within  a  fortnight  the  patient  was  able  to  raise  his  arm 
without  help  to  a  right  angle,  and  he  went  out  subsequently  with 
a  limb  the  movements  of  which  were  almost  perfect. 

During  the  last  few  years  considerable  impetus  has  been  given 
to  the  Early  Operative  Treatment  of  fractures  in  order  to  secure 
complete  fixation  and  the  restoration  to  health  and  usefulness  in 
as  short  a  space  of  time  as  possible.  At  first  this  plan  was  only 
utilized  for  such  bones  as  the  patella  or  olecranon,  but  the  excellent 
results  which  followed,  and  the  increased  confidence  with  which 
antiseptic  methods  were  employed,  soon  removed  all  the  fears  of 
opening  up  a  so-called  simple  fracture  in  order  to  deal  directly  with 
the  ends  of  the  bone.  Moreover,  it  soon  became  obvious,  when 
once  sepsis  had  been  excluded,  how  much  better  results  often 
followed  compound  fractures  which  had  been  operated  upon  than 
simple  fractures  which  had  been  treated  by  the  routine  immo- 
bilization, especially  after  oblique  fractures  of  the  larger  bones. 
The  reason  for  this  was  that  accurate  apposition  of  the  fragments 
apart  from  operation  is  almost  impracticable  in  such  cases,  whilst 
the  infiltration  of  the  tissues  with  blood  leads  to  much  fibrosis  and 
the  formation  of  many  adhesions ;  moreover,  the  more  lengthy 
immobilization  results  in  greater  atrophy  of  muscles  and  stiffness 
of  joints,  and  hence  the  commercial  value  of  a  working  man 
after  a  fracture  of  the  thigh  or  leg  is  very  considerably  depreci- 
ated, owing  partly  to  persistent  deformity,  partly  to  the  joints 
being  stiff,  whilst  the  period  of  convalescence  is  reckoned  by 
months  rather  than  weeks.  Should  such  a  case  be  operated  on, 
the  blood  being  removed,  and  the  end  of  the  bones  freed  from 
intervening  tissues  and  securely  united  by  wires,  screws,  or  pegs, 
convalescence  may  be  anticipated  in  a  comparatively  short  time  ; 
the  bone  retains  its  normal  length  ;  early  massage  of  the  muscles 
and  joints  above  and  below  becomes  practicable,  owing  to  the 
fixity  of  the  Hmb,  and  thus  atrophy  on  the  one  hand,  and  stiffness 
on  the  other,  are  avoided. 

At  the  same  time  one  must  emphasize  the  gravity  of  these 
operations,  which  are  only  justifiable  when  complete  asepsis  can  be 
maintained,  whilst  the  manipulative  dexterity  required  in  order  to 
bring  them  to  a  successful  issue  is  such  that,  in  our  opinion,  the 
general  practitioner,  who  undertakes  but  little  operative  work  in 
the  year,  is  not  justified  in  performing  them. 

As  to   the  actual  operation,  the  incision  to  expose  the  bone 
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should  be  extensive,  so  as  to  give  plenty  of  room  and  allow  exit 
to  as  much  of  the  extravasated  blood  as  possible.  The  ends  of 
the  fragments  are  then  cleared,  and  brought  into  position,  attentum 
being  directed  to  make  certain  that  there  is  no  abnormal  rotation, 
and  fixed  by  suitable  forceps  with  a  large  grasp,  e,g.,  Peters'. 
The  fragments  are  drilled  in  one  or  two  places,  and  silver  wire  or 
plated  screws  introduced  ;  the  ends  of  the  wires  are  twisted  up, 
cut  short,  and  the  knot  hammered  down  into  the  periosteum. 
Various  encircling  contrivances  of  the  collar  type  have  been  sug- 
gested in  order  to  assist  in  the  fixation  of  the  bone,  and  may  prove 
useful  under  certain  circumstances. 

Complications  arising  during  Treatment. —  (i)  If  an  elderly 
patient  is  kept  in  bed  for  any  length  of  time  in  the  recumbent 
posture,  hypostatic  pnewnonia  is  likely  to  ensue.  It  occurs  most 
commonly  after  intracapsular  fractures  of  the  cervix  femoris,  and 
non-union  often  results,  since  the  patients  must  be  allowed  to  get 
about  on  crutches  at  an  early  date,  the  limb  being  merely  fixed 
by  a  Thomas's  splint.  (2)  Bedsores  are  very  liable  to  supervene  in 
old  people  with  fractures  which  need  treatment  in  the  recumbent 
posture.  (3)  Crutch  palsy  is  the  result  of  compression  of  the 
brachial  nerves  between  the  head  of  the  humerus  and  the  pad  of 
a  crutch.  It  may  affect  all  the  nerves  of  the  upper  extremity,  or 
may  pick  out  any  one  of  them,  and  then  most  commonly  the 
musculo-spiral.  It  can  usually  be  prevented  by  the  use  of  spring- 
padded  crutches  with  cross-pieces  for  the  hands,  so  as  to  allow 
the  patient  to  partially  relieve  the  axillary  pressure  by  supporting 
the  weight  of  the  body  by  means  of  the  arms.  When  it  has 
occurred,  the  use  of  crutches  must  be  discontinued,  and  faradism 
and  massage  employed  to  the  affected  muscles.  (4)  When  the 
muscles  of  a  part  have  been  firmly  compressed  by  splints,  they 
may  undergo  a  rapid  intrinsic  atrophy  with  contraction,  con- 
stituting what  is  known  as  Ischamic  contraction.  This  is  observed 
most  frequently  in  the  hand,  and  is  then  due  to  the  direct  pressure 
of  the  splints  on  the  muscles  of  the  forearm.  The  fingers  become 
clawed  and  flexed,  and  the  wrist  is  sometimes  hyper-extended. 
It  is  recognised  from  the  results  of  a  nerve  lesion  by  the  absence 
of  sensory  or  trophic  phenomena.  Treatment  consists  in  exposing 
and  lengthening  the  contracted  tendons,  if  massage  fails.  The 
outlook  is,  however,  not  very  promising.  (5)  Gangrene  may  arise 
from  fractures  in  a  variety  of  ways :  (i.)  From  the  immediate 
effects  of  the  injury,  either  by  its  direct  action  on  the  tissues,  or  by 
causing  arterial  thrombosis  in  a  limb  with  atheromatous  vessels, 
or  from  rupture  of  the  artery  with  consequent  venous  thrombosis, 
owing  to  the  pressure  of  the  extravasation ;  (ii.)  by  the  super- 
vention of  spreading  gangrene  in  a  compound  fracture  ;  (iii.)  from 
errors  in  the  course  of  treatment,  as  by  bandaging  the  limb  too 
tightly,  so  as  to  constrict  the  vessels ;  or  by  the  bandage  becoming 
unduly  tight,  owing  to  the  subsequent  swelling  of  the  limb ;  or  by 
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flexing  a  joint  after  bandaging  it,  the  bandage  cutting  into  the 
soft  tissues ;  or  by  the  localized  pressure  of  a  splint  which  has 
been  insufficiently  padded.  Moist  gangrene  is  the  type  met  with 
in  all  cases,  except  when  the  limb  has  been  previously  drained  of 
its  fluids  by  an  atheromatous  condition  of  its  vessels.  (For  rules 
of  treatment,  see  Chapter  V.) 

Oomponnd  Fractnres. 

A  compound  fracture  is  one  in  which  there  is  a  communication 
between  the  external  air  and  the  site  of  injury.  It  is  produced  by 
direct  or  indirect  violence,  and  any  of  the  complications  or  modifl- 
cations  met  with  in  simple  fractiu'es  can  be  present.  The  bones 
may  be  but  little  displaced,  or  protrude  through  the  opening  in 
the  skin,  and  under  such  circumstances  may  be  much  bruised  or 
comminuted,  and  even  contaminated  with  dirt  or  mud. 

The  chief  dangers  of  compound  fractures  are,  firstly,  kamorrhagc^ 
the  blood,  instead  of  collecting  within  the  tissues  of  the  limb, 
escaping  externally,  although  subcutaneous  extravasation  is  not 
uncommon ;  and  secondly,  the  advent  of  sepsis.  The  latter  is  the 
more  important,  and  may  lead  to  the  most  serious  consequences. 
Portions  of  muscle  and  periosteum,  which  in  a  simple  fracture 
would  be  removed  or  incorporated  in  the  new  formation  of 
callus,  become  inflamed  in  septic  cases,  and  even  slough.  Small 
isolated  fragments  of  bone  are  almost  certain  to  necrose  if  sup- 
puration ensues,  whilst  the  severest  forms  of  septic  osteomyelitis 
may  occur,  endangering  the  patient's  life  by  pyaemia.  Such 
results  are  more  likely  to  follow  when  the  external  wound  is 
small  and  insufficient  provision  has  been  made  for  drainage. 
Immense  advances  in  the  treatment  of  these  conditions  have 
been  made  since  the  introduction  of  antiseptic  surgery,  and 
where  such  is  regularly  and  efficiently  practised,  these  dangerous 
complications  are  rarely  seen. 

The  Method  of  Union  of  a  compound  fracture  is  practically  the 
same  as  that  occurring  in  simple  fractures.  If  the  wound  can  be 
rendered  aseptic,  and  there  is  not  much  bruising,  it  may  be 
closed  by  suture  except  at  the  spot  where  a  drainage-tube  is  in- 
serted. Primary  union  may  thus  be  obtained,  and  then  repair 
according  to  the  details  already  described  will  follow.  If,  however, 
suppuration  occurs,  it  is  probably  attended  with  a  greater  or  less 
amount  of  necrosis,  and  possibly  diffuse  suppuration  in  the  soft 
parts ;  the  wound  will  therefore  remain  open  for  a  tine,  varying 
with  the  acuteness  of  the  local  phenomena.  It  is  gradually  closed 
by  granulations,  which  extend  upwards  from  below,  and  the 
deepest  part  of  this  granulation  tissue,  which  is  derived  from  the 
bone  and  periosteum,  and  contains  osteoblastic  elements,  will  be 
transformed   into   callus,   and   finally   into   true   osseous   tissue. 
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Repair  is  much  slower  under  these  circumstances  than  in  a 
simple  fracture,  since  the  suppuration  may  have  interfered  with 
the  osteogenetic  powers  of  the  periosteum,  and  thus  the  new  bone 
formation  is  dependent  solely  on  the  osseous  tissue  itself,  which  is 
always  slow  to  react. 

The  Oonstitntional  Ssrxnptoms  following  compound  fractures  are 
much  more  marked  than  in  simple  cases.  Even  where  sepsis 
is  prevented  by  efficient  treatment,  some  amount  of  aseptic 
traumatic  fever  is  certain  to  supervene  for  a  few  days,  whilst, 
if  infection  occurs,  there  is  a  period  of  marked  febrile  disturbance 
for  a  week  or  ten  days,  similar  to  that  which  is  seen  in  all  septic 
lacerated  wounds  (p.  197). 

In  the  Treatment  of  compound  fractures,  the  main  object  is  to 
render  the  wound  aseptic  and  to  give  efficient  exit  to  the  dis- 
charges. For  this  purpose  the  patient  should  in  most  cases  be 
anaesthetized,  the  wound  enlarged  and  thoroughly  washed  out 
and  even  scrubbed  with  some  potent  antiseptic,  such  as  carbolic 
lotion  (i  in  20).  Loose  fragments  of  bone  are  removed,  and 
portions  denuded  of  their  periosteum  may  be  taken  away  lest 
necrosis  should  ensue ;  where  fragments  retain  any  considerable 
connection  with  the  soft  parts,  they  may  be  left  without  fear,  and 
of  course  as  little  periosteum  should  be  removed  as  possible. 
When  a  sharp  end  01  one  of  the  fragments  is  protruding  through 
a  small  opening  in  the  skin,  it  is  first  thoroughly  purified  before 
attempting  its  reduction,  and  then  replaced,  after  enlarging  the 
wound  in  the  skin,  or  a  portion  is  sawn  oflf.  Haemorrhage  is 
dealt  with  in  the  usual  way,  and  the  fragments  are  placed  as  nearly 
as  possible  in  their  normal  position.  If  there  is  no  comminution 
and  the  fragments  can  be  brought  accurately  into  position,  it  is 
well  to  fix  them  by  the  insertion  of  silver  wire,  or  of  ivory  pegs, 
or  plated  screws;  but  where  the  ends  of  the  bones  are  com- 
minuted, the  small  portions  must  be  arranged  in  position  as  well 
as  possible,  and  no  attempt  made  to  wire  them.  A  good- sized 
drainage-tube  is  inserted,  and,  if  need  be,  counter-openings  are 
made;  the  limb  is  then  placed  on  appropriate  splints,  and  the 
external  wound  closed  or  not  according  to  circumstances.  Under 
such  a  r6gime  the  majority  of  uncompHcated  cases  will  do  well. 
Immoveable  apparatus  may  be  applied  after  a  time,  windows  being 
left  in  the  plaster  casing  to  allow  wounds  to  be  dressed. 

In  compound  fractures  which  have  been  attended  with  com- 
plications directed  to  vessels,  nerves,  and  neighbouring  soft  parts 
or  joints,  the  prognosis  and  course  of  the  case  may  be  consider- 
ably modified ;  treatment  suitable  to  each  of  these  conditions  must 
be  adopted. 

The  question  of  Amputation  will  necessarily  be  raised  in  the 
more  serious  cases  ;  but  it  is  unnecessary  to  add  anything  here  to 
what  has  already  been  stated  in  Chapter  VIII.  (p.  199). 

28—2 
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UnuDited  FractoreB. 

Three  varieties  of  ununited  fracture  have  been  described  : 
(i)  AbseluU  non-union  is  said  to  be  present  when  no  attempt  at 
repdr  is  made.  This  rarely  occurs  except  when  some  definite 
bone  disease  exists,  such  as  sarcoma  or  osteo-malacia,  or  when  in 


a  very  debilitated  patient  there  has  been  no  attempt  to  fix  the 
limb,  (a)  Fibrous  union  consists  in  the  development  of  a  more  or 
less  firm  mass  of  connective  tissue  as  the  bond  of  union  between 
the  ends  of  the  bones,  which  are  either  rounded  o£F  and  closed  by 
a  thin  plate  of  bone  or  cartilage,  or  are  sometimes  atrophic  and 
pointed.  (3)  A  fahe  pint,  or  pseudarthrosis,  is  a  condition  in 
which  the  ends  of  the  fragments  are  covered  eilher  by  bone  or 
cartilage,  and  more  or  less  altered  in  shape,  so  as  to  form  a 
shallow  ball-and 'Socket  joint,  the  capsule  being  represented  by 
the  surrounding  fibrous  tissue,  and  the  synovial  cavity  by  an 
adventitious  bursa,  which  results  from  the  friction  of  the  two  ends 
(Fig.  .24). 

The  most  common  situations  for  ununited  fractures  are  project- 
ing processes  of  bone  to  which  powerful  muscles  are  attached, 
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such  as  the  patella,  olecranon,  coracoid  process,  posterior  half  of 
the  OS  calcis,  etc. ;  whilst  in  long  bones  the  middle  of  the  shaft  of 
the  humerus  and  the  upper  and  lower  thirds  of  the  femur  are  the 
favourite  sites. 

Many  different  Causes  may  be  associated  in  determining  the 
defective  union  of  fractures,  but  the  following  are  the  more 
important :  (i)  Want  of  apposition  of  the  bony  ends,  owing  to 
muscular  action — €,g,f  in  the  patella,  when  the  two  fragments 
are  widely  separated,  or  in  the  femur,  where  they  may  over- 
lap ;  (2)  the  interposition  of  fluid  or  such  substances  as  muscular 
or  aponeurotic  tissue,  or  detached  fragments  of  compact  bone; 
(3)  want  of  rest,  one  of  the  most  common  causes,  as  in  the 
middle  of  the  shaft  of  the  humerus,  where,  unless  the  elbow  is 
well  supported,  complete  immobility  cannot  be  obtained,  and 
non-union  is  likely  to  result ;  (4)  defective  blood-supply  to  one  or 
both  fragments,  as  by  injury  to  the  nutrient  artery,  or  as  in  intra- 
capsular fracture  of  the  cervix  femoris,  where  the  only  source  of 
supply  to  the  upper  fragment  is  a  small  twig  derived  from  the 
obturator  artery  nmning  along  the  ligamentum  teres;  (5)  local 
affections  of  the  bone,  such  as  malignant  tumours,  destruction  of 
the  periosteum  by  inflammation,  or  the  undue  pressure  of  pads 
upon  the  newly-formed  callus ;  (6)  general  bone  disease,  as  osteo- 
malacia; and  (7)  general  constitutional  weakness  or  debility, 
sometimes  due  to  definite  diseases,  such  as  scurvy  or  severe 
syphilis,  sometimes  to  general  asthenia  or  alcoholism.  It  has 
been  proved  that  senility,  pregnancy,  and  the  cancerous  cachexia 
do  not,  as  used  formerly  to  be  stated,  predispose  to  this  condition. 

The  Signs  of  an  ununited  fracture  are  usually  obvious,  mobility 
between  the  fragments  being  easily  obtained,  although  without 
crepitus. 

The  Prognosis  is  good  if  suitable  treatment  is  adopted.  In 
children,  however,  the  condition  is  often  maintained  even  after 
operation,  and,  in  fact,  may  be  aggravated  by  it,  the  ends  of  the 
bone  becoming  atrophic,  rounded,  and  covered  by  cartilage;  in 
such  the  final  resource  is  not  unfrequently  amputation. 

The  Treatment  of  ununited  fractures  is  now  conducted  on  per- 
fectly definite  lines,  (i)  The  parts  are  refixed  in  an  immoveable 
apparatus,  preferably  plaster  of  Paris,  for  six  weeks,  whilst  means 
are  adopted  to  improve  the  general  health,  as  by  a  stay  at  the 
seaside  and  the  administration  of  tonics.  (2)  Failing  this,  the 
ends  of  the  bones  may  be  well  rubbed  together,  so  as  to  excite 
local  action,  and  the  parts  again  fixed.  Regular  massage  is  useful, 
and  enforced  congestion  of  the  limb  by  an  elastic  tourniquet 
applied  for  an  hour  or  two  daily  has  also  been  recommended. 
(3)  Should  this  be  unsuccessful,  operative  measures  must  be 
undertaken.  If  the  bone  is  tolerably  superficial,  and  the  ends 
not  very  far  apart,  they  should  be  exposed,  sawn  into  shape, 
fitted  together  (preferably  by  a  dove-tailing  process),  and  secured 
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by  stout  silver  wire,  which  may  be  left  in  situ  permanently,  and 
if  aseptic,  becomes  encapsuled.  If,  however,  the  bones  are  deeply 
placed,  so  that  the  operation  to  expose  the  ends  and  fit  them 
together  becomes  a  very  severe  one,  it  is  often  better  practice  to 
leave  them  in  their  bitd  position,  and  merely 
fix  them  by  the  insertion  of  ivory  pegs  or 
nickel-plated  screws.  Thus,  in  the  upper  end 
of  the  femur  non-union  is  usually  associated 
with  overlapping  of  the  ends  of  the  bone  to 
a  considerable  extent  To  expose  and  fit 
these  together  would  necessitate  a  very  ex- 
tensive dissection ;  it  is  wiser  in  such  cases 
merely  to  cut  down  in  front  upon  the  upper 
anterior  fragment,  drill  two  holes  in  difTerent 
directions  through  both  fragments,  and  into 
these  insert  suitable  ivory  pegs.  Two  holes 
should  always  be  employed,  to  prevent  slip- 
ping of  the  fragments  during  the  many  neces- 
sary manipulations ;  whilst  one  drill  is 
removed  for  the  insertion  of  the  peg,  the 
other  holds  the  bone  steady.  As  a  rule,  the 
pegs  may  be  allowed  to  remain  permanently, 
but  occasionally  they  become  loose  in  three 
or  four  weeks,  and  need  removal.  Their 
presence  causes  the  formation  of  a  large 
amount  of  callus,  and  by  this  means  the  frac- 
tureisconsolidated.  it  is  well  toexaminethe 
fracture  by  the  X  rays  from  time  to  time  to 
see  that  the  bones  are  still  in  position,  and 
for  this  purpose  the  dressings  need  not  be 
removed,  if  metal  splints  are  not  used. 

Disimited  Fracture  is  the  term  applied  to  Fig.  125— OldFr«c- 
a  rare  condition,  in  which  a  fracture  which  ^""^  "^F"^""" 
had  been  firmly  united  becomes  separated  umom 
again.  It  is  only  met  with  when  the  indi- 
vidual develops  some  extremely  debilitating  disease,  such  as 
scurvy,  and  may  be  recovered  from  under  suitable  treatment 
directed  to  the  cause,  and  by  fixation  of  the  parts. 

Vlcionfl  Union  (Fig.  125)  of  fractures  results  either  from  imper- 
fect readjustment  of  the  ends  of  the  bone  prior  to  placing  the  limb 
on  an  immoveable  apparatus,  or  from  the  parts  not  being  kept  at 
rest,  and  hence  becoming  subsequently  displaced.  Various  kinds 
of  deformity  and  disfigurement,  accompanied  or  not  by  loss  of 
function,  may  result  from  this  accident.  In  some  cases  it  may 
be  advisable  to  leave  things  a'one,  but  where  the  deformity  or 
functional  disability  is  serious,  means  must  be  taken  to  remedy 
matters.  If  observed  early,  it  is  not  difficult  to  readjust  the  parts 
by  simple  pressure  under  an  anxsthetic,  if  necessary  re-fracturing 
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the  bone ;  but  this  should  only  be  undertaken  whilst  the  callus 
is  soft,  uc,  within  three  or  four  weeks  of  the  accident.  Some 
surgeons  apply  this  method  of  osteoclasia  even  when  consolidation 
has  been  accomplished,  using  for  the  purpose  levers  and  powerful 
clamps ;  but  in  our  opinion  such  treatment  is  most  undesirable 
and  highly  unscientific,  since  it  is  difficult  to  accurately  gauge  the 
amount  of  damage  concurrently  inflicted  on  the  soft  parts.  We 
much  prefer  the  ofen  method,  cutting  down  on  the  bone,  re-divid- 
ing it,  removing  redundant  callus,  and  fixing  the  fragments  by 
silver  wires,  pegs,  or  screws. 

Special  Fractures. 

Bones  of  the  Face. — The  Nasal  bones  are  broken  as  a  result  of 
direct  violence,  by  the  fist,  a  cricket-ball,  stick,  etc.  The  fracture 
is  generally  transverse,  and  situated  just  above  their  free  margins; 
occasionally,  when  greater  force  is  used,  it  occurs  close  to  the  root 
of  the  nose,  and  may  then  be  associated  with  fracture  of  the  frontal 
bone  or  base  of  the  skull.  In  young  people  the  cartilages  alone 
may  be  separated.  There  is  usually  considerable  deformity  from 
depression  or  lateral  displacement  of  the  fragment,  although  it 
may  at  first  be  masked  by  the  amount  of  bruising.  Severe 
epistaxis,  surgical  emphysema,  and  cerebral  symptoms,  are  some- 
times met  with  as  complications.  The  fracture  very  readily 
becomes  consolidated,  and  the  deformity  is  thus  often  irremediably 
fixed.  It  is  most  important,  therefore,  to  determine  the  presence 
or  not  of  a  fracture  at  once,  and  this  can  only  be  made  out,  when 
much  swelling  is  present,  by  grasping  the  organ  and  moving  it 
from  side  to  side  to  elicit  crepitus.  The  Septum  is  sometimes 
broken  and  depressed  in  association  with  the  above  injury,  but  it 
may  occur  alone  in  other  instances,  giving  rise  to  lateral  displace- 
ment. This  need  not  result  in  obvious  deformity,  but  may  lead 
to  considerable  nasal  obstruction  and  discomfort.  The  Treatment 
of  these  cases  consists  in  immediate  replacement  of  the  bones, 
advisably  under  an  anaesthetic  ;  this  may  be  accomplished  by  the 
pressure  of  some  blunt  instrument,  such  as  a  pair  of  padded 
dressing  forceps,  the  blades  of  which  are  introduced  within  the 
nostril,  or  by  distension  of  a  suitable  indiarubber  bag  with  air  or 
water.  A  pad  of  lint  or  gauze  soaked  in  carbolized  oil  is  then 
inserted  to  maintain  the  position,  and  a  guttapercha  or  zinc  splint 
moulded  to  fit  the  bridge.  In  old-standing  cases,  where  there  is 
much  depression,  but  little  can  be  done,  although  the  deformity 
has  been  remedied  by  bone-grafting.  Lateral  displacement  can 
usually  be  remedied  by  mechanical  appliances  or  operation. 

The  Lachrymal  bone  has  been  broken  by  direct  violence,  the 
fracture  usually  extending  from  the  nasal  bone  to  the  lateral  mass 
of  the  ethmoid.  Interference  with  the  flow  of  tears  and  surgical 
emphysema  are  the  two  most  marked  symptoms. 
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The  Malar  bone  is  but  rarely  fractured  without  the  other  bones 
of  the  face  being  involved.  When  it  does  occur,  it  is  almost  always 
associated  with  damage  to  the  anterior  wall  of  the  antrum  and  con- 
siderable depression  of  the  fragments.  An  attempt  should  be 
made  to  replace  the  parts  by  pressure  from  within  the  mouth. 

The  Zygoma  is  fractured  by  direct  violence  applied  from  with- 
out; the  broken  portion  may  bo  depressed  below  the  surface, 
but  vertical  displacement  is  limited  by  the  attachment  of  the  mas- 
seter  below  and  of  the  temporal  fascia  above.  Reposition,  either 
by  manipulation  from  within  the  mouth,  or  even  by  operation,  is 
essential  in  order  to  prevent  interference  with  the  subsequent 
mobility  of  the  jaw.  Perhaps  the  simplest  plan  to  adopt  is  to 
encircle  the  zygoma  subcutaneously  with  a  loop  of  silver  wire 
and  drag  it  up  to  its  natural  level. 

The  Superior  MaTilla  is  invariably  broken  as  a  result  of  direct 
injury,  such  as  a  gunshot  wound  or  a  blow;  it  is  almost  always  com- 
poimd,  and  often  bilateral.  The  alveolar  portion  is  either  partially 
or  entirely  detached,  or  a  transverse  fissure,  extending  as  far  as 
the  pterygoid  processes  on  each  side,  may  render  the  whole  palate 
and  lower  part  of  the  facial  skeleton  moveable.  Not  unfrequently 
all  the  bones  of  the  face  are  smashed  and  comminuted,  severe 
haemorrhage  sometimes 
resulting  from  wounds  of  the 
internal  maxillary  artery  or 
its  terminal  branches.  As 
a  rule.  Treatment  consists  in 
merely  keeping  the  patient 
quiet  and  applying  cooling 
lotions;  union  occurs  with 
great  readiness,  but  is  some- 
times associated  with  sup- 
puration and  necrosis.  The 
patient  must  be  fed  by  a 
tube,  and  a  carefully  fitted  Fig.  126— Lower  Jaw,  indicating  the 
dental    plate  should   be  ap-  ^'^ost  Common  Sites  of  Fracture. 

plied  to  a  broken  alveolus. 

The  Inferior  Maxilla  is  usually  fractured  by  direct  violence,  but 
occasionally  by  force  applied  indirectly,  as  when  a  carriage  passes 
over  the  bone,  laterally  compressing  the  two  sides,  and  leading  to 
a  fracture  in  the  middle  line.  Most  frequently  the  lesion  is  a 
little  in  front  of  the  mental  foramen  (Fig.  126),  this  being  a  weak 
spot  at  the  junction  of  two  strong  parts,  viz.,  the  symphysis  menti 
and  the  alveolar  process  carrying  the  molar  teeth  ;  the  bone  is 
further  weakened  by  the  long  narrow  alveolus  which  lodges  the 
canine  tooth.  This  fracture  may  sometimes  be  double  Avhen  great 
violence  has  been  applied  to  the  symphysis.*  A  solution  of  con- 
tinuity also  occurs  close  to  the  angle  behind  the  molar  teeth, 
whilst  the  coronoid  process  and  condyle  have  occasionally  been 
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broken,  the  former  only  as  a  result  of  great  force,  e.g.,  a  gunshot 
wound,  the  latter  from  either  direct  or  indirect  violence. 

The  Signs  of  fracture  are  very  evident  if  the  lesion  is  situated 
anteriorly ;  but  when  behind  the  teeth,  diagnosis  may  be  much 
more  difficult.  The  usual  variety  is  almost  always  compound, 
owing  to  the  firm  attachment  of  the  muco-periosteum  to  the 
alveolar  border.  Laceration  of  the  gums,  the  blood-stained 
saliva  soon  becoming  foetid,  the  irregularity  in  the  line  of  the 
teeth,  and  the  easily  elicited  crepitus,  all  constitute  a  typical 
picture.  There  is  often  considerable  pain,  owing  mainly  to  the 
tearing  of  the  mucous  membrane,  but  possibly  due  to  implication 

of  the  inferior  dental  nerve.  The 
main  trunk,  however,  generally 
escapes,  owing  to  the  position  of  the 
fracture  in  front  of  the  mental  fora- 
men, whilst  in  those  behind  there 
is  but  little  displacement.  Smart 
haemorrhage  sometimes  occurs  from 
laceration  of  the  accompanying 
artery.  The  posterior  fragment  is 
often  somewhat  raised,  whilst  the 
anterior  portion  is  depressed  by  the 
action  of  the  hyoid  muscles,  and  may 
override  the  other,  owing  to  the 
direction  of  the  fracture,  the  anterior 
fragment  including  more  of  the  outer, 
surface  of  the  bone  than  the  pos- 
terior. The  direction  of  the  displace- 
ment is  reversed  in  some  cases. 
When  situated  at  the  angle  or  in  the  vertical  ramusy  there  is  such 
equal  muscular  support  on  the  two  sides  that  but  little  displacement 
results.  When  the  fracture  passes  through  the  neck  of  the  condyle^ 
that  process  is  drawn  forwards  and  inwards  by  the  external 
pterygoid,  whilst  the  body  of  the  bone  is  freely  moveable  antero- 
posteriorly,  and  displaced  towards  the  fractured  side.  When  the 
coronoid  process  is  detached,  it  is  dragged  upwards  by  the  temporal 
tendon,  but  no  great  displacement  can  occur,  owing  to  the  exten- 
sive attachment  of  the  tendinous  fibres. 

In  those  cases  of  fracture  which  are  compound  (and  this  includes 
the  great  majority),  septic  inflammation  of  the  ends  of  the  bone 
often  ensues,  leading  to  localized  necrosis,  and  sometimes  to 
septic  pneumonia,  or  even  to  general  pyaemia. 

The  Treatment  of  a  fractured  mandible  is  frequently  a  matter 
of  difficulty,  owing  partly  to  the  septic  element,  and  partly  to 
the  difficulty  of  fixing  the  jaw  without  interfering  with  the 
patient's  nutrition ;  hence  the  co-operation  of  a  skilled  dentist 
should  always  be  secured. 

I.  As  a  temporary  measure,  and  indeed  as  a  permanent  appli- 


Fig.  127. — Application  of 
Four-Tailed  Bandage  for 
Fracture  of  Lower  Jaw. 
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ance  in  simple  cases,  without  much  displacement  of  the  fragments, 
and  where  dental  assistance  is  not  to  hand,  all  that  is  needed  is 
an  efficient  four-tailed  bandage.  This  is  made  by  taking  a  piece 
of  calico  4  inches  wide  and  i  yard  in  length,  and  splitting  each 


Fin    lag, — Lbathgii  Splint 

end  into  two,  leaving  about  8  inches  undivided,  and  in  the  centre 
of  this  a  small  longitudinal  cut  is  made,  into  which  the  point  of 
the  chin  is  inserted.  The  two  lower  tails  are  then  drawn  up  and 
tied  over  the  vertex,  whilst  the  two  upper  ends  are  secured 
behind  the  occiput,  and  then,  to  prevent  slipping,  are  knotted  to 
the  ends  of  the  former  (Fig,  127).  This  apparatus  is  mainlained 
firmly  in  position  for  three  weeks,  the  patient  being  fed  on  fluids 
passed  between  the  teeth  or  through  the  gap  behind  the  last 
molar,  and  all  movement  of  the  jaw  prohibited.  The  mouth 
should  be  frequently  washed  out  with  some  antiseptic  lotion. 
Union  is  usually  secured  in  five  weeks. 

2.  If  patients  are  unruly,  or  If  the  above  apparatus  fails  to 
maintain  the  fragments  in  position,  a  moulded  guttapercha  or 
leather  splint  may  be  applied,  made  in  the  shape  indicated  in 
Fig.  128,  the  upper  portion  l>eing  folded  back,  and  the  lower 
portion  drawn  up  around  the  bone.  It  is  lined  with  lint,  and 
secured  by  bandages  or  tapes  passed  through  holes,  and  tied  as 
shown  in  Fig.  129. 

3.  Where  there  is  much  displacement,  the  fragments  must  be 
fixed.  Wire  sutures  passed  around  or  between  the  teeth  and  tied 
are  distinctly  objectionable,  causing  the  teeth  to  become  loose  and 
perhaps  diseased.  Hammond's  wire  splint  is  the  best  apparatus  to 
employ.  It  consists  of  a  firm  wire  collar  or  framework  (Fig.  130}, 
which  encircles  the  whole  series  of  teeth  in  the  lower  jaw.  It  is 
accurately  fitted  by  a  dentist,  firstly,  to  a  cast  of  the  jaw,  sub- 
sequently to  the  jaw  itself,  and  is  fixed  by  several  wires  passing 
from  one  half  to  the  other  between  the  teeth. 
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4.  In  cases  where  a  Hammond's  splint  fails  in  remedying  the  dis- 
placement, or  where  the  teeth  are  defective,  a  Kingsley's  apparatus 
(Fig.  131)  maybe  used  with  advantage.  It  consists  of  a  vulcanite 
tplint  fitted  over  the  teeth  or  alveolar  process  of  the  mandible. 


Lower  Jaw. 


and  extending  for  a  sufficient  distance  on  each  side  of  the  fracture 
to  steady  the  fragments.  To  the  front  of  this  are  attached  curved 
metal  tars,  which  extend  sideways  from  the  angles  of  the  mouth 
over  the  cheeks.  It  is  kept  in  position  by  passing  a  bandage  over  the 
bars  and  under  the  chin  (Fig.  132),  and  secures  thereby  excellent 
immobilization  of  the  fragments,  even  when  the  mouth  is  opened, 

5.  Wiring  of  the  fragments  together  may  be  required  in  a  few 
cases.  The  wires  must  be  passed  either  through  the  bone  below 
the  teeth — a  task  not  easy  to  accomplish  without  an  external 
wound — or  through  the  empty  alveoli  of  neighbouring  teeth, 
which  are  extracted  for  the  purpose. 

When  septic  inflammation  occurs  of  such  severity  as  to  lead  to 
necrosis,  it  is  often  best  to  delay  all  operative  treatment  until  the 
sequestrum  has  been  detached,  and  the  parts  are  more  healthy, 
the  patient's  mouth  in  the  meantime  being  frequently  cleansed 
with  antiseptic  lotions.  Wiring  of  the  fragments  may  then,  if 
necessary,  be  undertaken  with  good  hope  of  success. 

Fractore  of  the  Hyoid  Bone  is  uncommon,  arising  usually  from 
direct  violence,  such  as  a  forcible  grasp  or  the  constriction  of  the 
neck  in  hanging.  Either  the  body  may  be  broken,  or  oae  of  the 
corn ua separated.  The  symptoms  produced  are:  Pain  on  attempt- 
ing to  move  the  tongue,  jaw,  or  neck;  a  husky  voice;  and  de- 
formity, which  can  sometimes  be  detected  from  without.  Occa- 
sionally the  mucous  membrane  is  perforated,  and  bleeding  into 
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the  pliarnyx  may  occur,  whilst  oedema  of  tht  glottis  may  super- 
vene. The  fragments  should  be  approximated  as  well  as  possible 
by  manipulation  between  one  finger  in  the  mouth  and  the  hand 
outside,  and  the  neck  then  fixed  by  a  poroplastic  collar. 


Fractiire  of  the  Ribs  may  arise  in  two  distinct  ways :  (i)  By 
direct  violence,  as  by  blows  or  stabs,  the  fragments  being  driven 
inwards,  and  damage  to  the  underlying  pleura,  lungs,  liver,  or 
diaphragm,  being  very  likely  to  occur ;  or  (2)  much  more  fre- 
quently by  indirect  violence,  as  when  the  chest  is  compressed 
between  a  cart-wheel  and  the  ground,  or  between  a  wall  and  the 
back  cf  a  waggon.  The  ends  of  the  ribs  are  then  approximated 
beyond  the  limits  of  natural  elasticity,  and  they  give  way  at  the 
most  convex  part—i.e.,  near  the  anele.  The  viscera  may  be  con- 
tused, but  less  often  than  in  the  former  class,  although  hjemo- 
tborax  from  rupture  of  the  parietal  pleura  is  not  uncommon. 
One  or  several  ribs  may  be  broken,  but  the  displacement  is  rarely 
marked,  except  in  cases  due  to  direct  violence  where  several  ribs 
have  been  'staved  in.'  The  fifth  to  the  eighth  ribs  are  those 
usually  injured,  being  more  prominent  and  fixed  at  both  ends; 
the  first  and  second  ribs  are  so  well  protected  by  the  clavicle  as 
to  be  seldom  broken  by  direct  injury,  although  great  violence 
from  above  downwards  to  the  outer  end  of  the  clavicle  may  lead 
to  such  an  accident ;  the  lower  ribs  often  escape  on  account  of 
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their  greater  mobility.  Eiderly  women  and  persons  suffering 
from  general  paralysis  of  the  insane  are  specially  prone  to  this 
fracture. 

The  Symptoms  are  tolerably  obvious,  viz.,  a  sensation  of  some- 
thing snapping  or  giving  way,  a  sharp  localized  catching  pain  at 
the  site  of  the  injury,  increased  on  deep  breathing  and  couching, 
and  possibly  some  local  extravasation  and  swelling.  Pain  is  also 
elicited  by  conjoined  pressure  upon  the  sternum  and  spinal  column, 
whilst  the  fracture  may  be  evident  on  palpation,  or  crepitus 
detected  when  the  patient  coughs  or  on  auscultation.  When 
several  ribs  are  driven  in,  a  marked 
depression  results,  but  if  a  single 
bone  is  broken  in  a  fat  individual,  the 
diagnosis  may  be  extremely  obscure. 
For  the  clinical  history  of  lesions  of  the 
lungs  or  pleurae,  see  Chapter  XXX. 

Treatment. — The  affected  side 
should  be  firmly  strapped  with  broad 
strips  of  adhesive  plaster,  so  as  to 
Lmit  its  movements.  The  strips, 
ij  to  2  inches  wide,  should  extend 
beyond  the  middle  line,  both  front 
and  back,  and  are  applied  from  below 
upwards  whilst  the  chest  is  in  a  state 
of  forcible  expiration,  each  strip  over- 
lapping the  preceding  one  and  cross- 
.  ing  the  direction  of  the  ribs  (Fig.  133). 
A  firm  woollen  bandage  should  then 
be  applied  over  all.  If  the  ends  of 
the  bone  are  driven  inwards,  strapping  can  rarely  be  borne,  as  it 
tends  still  further  to  irritate  or  compress  the  lung.  Under  such 
circumstances  all  constriction  of  the  chest  must  be  avoided,  the 
patient  being  confined  to  bed  with  a  sandbag  between  the 
shoulders,  and  the  arm  bound  to  the  side.  When  the  lower  ribs 
are  broken,  tight  applications  are  generally  contra -indicated,  since 
the  diaphragm  is  likely  to  be  irritated,  and  troublesome  hiccough 
may  result.  Ribs  unite  readily,  but  a  considerable  amount  of 
callus  is  formed  owing  to  the  difficulty  of  satisfactorily  fixing  the 
broken  ends. 

Separation  of  a  Costal  Oartil&ge  sometimes  occurs,  giving  rise  to 
the  same  symptoms  and  requiring  the  same  treatment  as  a  broken 
rib.  Occasionally  the  cartilage  itself  may  be  fractured.  In  each 
case  the  resulting  bond  of  union  is  osseous. 

Fractore  of  the  Sternum  is  almost  always  due  to  direct  violence, 
although  it  has  been  known  to  yield  from  excessive  flexion  of 
the  body  after  fracture  of  the  spine,  or  from  muscular  strain 
during  parturition.  The  hne  of  fracture  is  usually  transverse,  the 
bone  giving  way  either  between  the  manubrium  and  gladiolus 
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or  a  little  below  this  level.  The  fragments  may  remain  in  situ  or 
the  upper  portion  be  displaced  backwards,  the  deformity  in  such 
cases  being  very  evident,  and  great  dyspnoea  resulting.  As  a  late 
effect,  aneurism  of  the  arch  of  the  aorta  may  occur. 

Treatment. — The  patient  should  be  kept  in  bed  with  a  pillow 
between  the  shoulders,  and  the  chest  strapped  as  for  fractured 
ribs.  If  the  patient  cannot  bear  this  position,  he  should  be 
allowed  to  sit  up  with  the  body  leaning  forwards.  Reposition 
can  sometimes  be  effected  by  manipulation  and  extension  of  the 
spine. 

Fractures  of  the  Upper  Extremity. 

Fracture  of  the  Clavicle. — No  bone  in  the  body,  with  the  ex- 
ception of  the  radius,  is  broken  more  frequently  than  the  clavicle ; 
this  is  due  to  its  exposed  position  and  its  buttress-like  action  in 
keeping  out  the  point  of  the  shoulder,  so  that  every  shock  to  the 
arm  is  transmitted  through  it  to  the  trunk.  Hence,  although 
fractures  from  direct  violence  do  occur,  it  is  more  usually  broken 
as  the  result  of  force  directed  to  the  hand  or  shoulder,  such  as  a 
fall  from  a  horse.  The  injury  is  very  common  in  children,  being 
then  often  of  a  greenstick  nature,  and  more  frequent  in  men 
than  in  women.     The  bone  may  yield  in  four  different  spots,  viz. : 

1.  At  the  Sternal  End,  an  unusual  occurrence,  due  to  direct 
or  indirect  violence.  The  displacement  varies  with  the  line  of 
fracture  ;  if  transverse,  it  is  slight,  but  if  oblique,  and  this  is  most 
usual,  the  outer  fragment  is  drawn  downwards  and  forwards  as 
in  the  next  variety,  though  to  a  less  degree. 

2.  Through  the  Greater  Convexity,  the  commonest  situation. 
The  bone  yields  about  its  centre,  or  a  little  external  to  it,  and  the 
line  of  fracture  is  slightly  oblique,  running  from  before  backwards 
and  inwards.  The  displacement  is  quite  characteristic,  and  is 
present  in  any  fracture  situated  between  the  rhomboid  ligament 
on  the  inner  side  and  the  coraco-clavicular  ligaments  on  the  outer, 
being  less  marked,  however,  when  the  fracture  is  nearer  the 
extremities  than  in  the  centre  of  this  space.  The  patient  presents 
himself  with  a  history  of  injury  and  severe  pain,  supporting  the 
elbow  with  the  other  hand,  the  head  being  bent  over  to  the  affected 
side,  so  as  to  relax  the  muscles  of  the  neck,  and  the  arm  being 
powerless.  On  closer  examination,  one  finds  that  the  point  of  the 
shoulder  is  less  prominent  than  usual,  being  approximated  to  the 
middle  line,  and  on  a  lower  level  than  the  other,  whilst  at  the  seat 
of  fracture  is  a  slight  bony  projection.  This  deformity  is  accounted 
for  by  a  displacement  of  the  whole  outer  fragment  downwards, 
forwards,  and  inwards  (Fig.  134) ;  the  outer  end,  however,  is 
more  displaced  than  the  inner,  so  that  the  fractured  surface  of  the 
outer  fragment  looks  upwards,  inwards,  and  backwards,  althou^^h 
it  is  placed  immediately  below  the  inner  fragment.    The  deformity 


Claviclb 


INJURIES  OF  BONES— FRACTURES  447 

is  mainly  due  to  the  weight  of  the  arm  acting  upon  the  outer 
fragment  when  the  butCresshlie  action  of  the  bone  is  gone, 
allowing  the  scapula,  to  which  it  is  firmly  united  by  ligaments, 
to  embrace  the  curved  thor- 
acic wall,  from  which  it 
is  usually  separated.  The 
action  of  the  muscles  passing 
from  the  trunk  to  the  upper 
arm  may  have  some  effect, 
but  can  only  be  looked  on 
as  an  accessory,  and  not  the 
main  cause  of  this  displace- 
ment. The  position  of  the 
inner  fragment  is  probably 
but  little  altered,  since  it  is 
held  in  place  by  the  rhom- 
boid ligament ;  the  apparent 
projection  of  its  outer  end  is 
due  rather  to  the  depression 
of  the  outer  fragment  than 
to  elevation  of  the  inner  by 
the  sterno-mastoid. 

3.  Between  tlie  Coraco- 
clATicnlKT  Ligameutfl,  usually 
arising  from  direct  violence, 
and  with  but  little  displace- 
ment, owing  to  the  tension  of  the  ligaments  and  to  the  fact  that 
the  periosteum  is  not  torn  across.  The  signs  of  local  trauma  and 
crepitus  are,  however,  present,  though  not  very  obvious. 

4.  At  the  Acromial  End,  external  to  the  Irapezoid  ligament,  and, 
again,  usually  produced  by  direct  violence.  The  inner  fragment 
retains  its  position  unaltered,  but  the  ouler  fragment  is  dragged 
down  by  the  weight  of  the  arm,  and  forwards  by  the  action  of  the 
muscles,  so  that  it  lies  at  right  angles  to  the  rest  of  the  bone. 

Complications  arise  most  frequently  in  cases  produced  by  direct 
violence.  The  subclavian  vein  may  be  injured,  or  the  brachial 
plexus ;  and  e\'en  the  dome  of  the  pleura  and  the  subjacent  lung 
have  been  wounded.  Gangrene  of  the  arm  has  resulted  from 
obstruction  to  the  vessels. 

Treatment.— Where  there  is  little  or  no  displacement,  all  that 
is  needed  is  to  immobilize  the  arm  in  a  sling  and  to  keep  the 
patient  quiet. 

For  fractures  with  displacement  many  different  plans  of  treat- 
ment have  been  adopted.  In  order  to  replace  the  fragments,  the 
surgeori  should  stand  behind  the  patient,  who  is  seated,  with 
his  knee  between  the  scapulae;  traction  is  then  made  upon  the 
shoulders,  and  the  point  of  the  acromion  is  drawn  upwards  and 
backwards.     To  maintain  the  fractured  ends  in  apposition  the 
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following  methods  have  been  recommended:  (a)  The  simplest, 
which  can  always  be  applied  on  an  emergency,  and  perhaps  the 
beat  even  for  a  permanent  application,  is  that  known  as  the  Ikru- 
handktrckUf  plan.  Two  large  handkerchiefs,  folded  double  and 
rolled  into  bands,  are  placed  vertically,  one  over  each  shoulder 
and  under  each  axilla ;  each  is  lightly  knotted  behind,  aud  the 
ends  firmly  tied  to  the  opposite  handkerchief  across  the  middle 


Fio.  135, — Savre's  Method  of  Sthappcng  for  Fractured  Clavicle. 


line.     By  this  means  the  point  of  the  shoulder  is  kept  outwards 
and  backwards.     The  third  handkerchief  is  now  folded  c 


;  a  sling  to  support  the  elbow,  which  is  drawn  well 
forwards,  the  hand  being  placed  over  the  sound  clavicle.  If  this 
apparatus  is  employed  permanently,  the  knots  must  be  examined 
every  few  days,  especially  at  first,  as  the  handkerchiefs  always 
stretch  a  little,  and  require  occasional  tightening,  (b)  Sayris  method 
is  ver^  useful,  especially  in  treating  children.  A  long  strip  of 
adhesive  plaster,  3J  inches  wide  or  less,  according  to  the  size  of 
the  patient,  is  passed  round  the  arm  a  little  below  the  axilla,  as 
a  loop,  with  the  sticky  side  out,  and  then  around  the  body  with 
the  adhesive  side  inwards,  the  arm  being  drawn  well  back,  and 
the  loop  and  ends  secured  by  stitches  (Fig.  135).  If  this  has 
been  firmly  applied,  it  may  now  be  used  as  a  fulcrum,  so  that  as 
the  elbow  is  drawn  forwards,  the  point  of  the  shoulder  is  directed 
backwards  and  outwards,  and  thus  the  main  deformity  is  overcome. 
Another  strip  of  a  similar  width  is  applied  over  the  elbow  (a  small 
bole  being  cut  to  receive  the  point  of  the  olecranon),  and  by  this 
means  the  arm  is  raised  and  drawn  forwards  and  the  hand  placed 
on  the  opposite  shoulder,  and  the  desired  position  is  thus  main- 
tained. In  children  more  than  one  strip  of  plaster  will  be 
needed  in  order  to  secure  the  arm,  whilst  au  additional  bandage 
is  also  useful.     Excellent  results  follow  this  plan  of  treatmeut. 
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(c)  In  ladies,  where  even  the  slightest  deformity  is  undesirable,  it 
is  better  to  confiae  them  to  bed ;  the  head  is  kept  low  without  a 
pillow,  and  a  sandbag  placed  between  the  scapulx,  the  arm  being 
bandaged  to  the  side.  This  position  must  be  maintained  for 
three  weeks,  and  even  then  only  very  limited  movement  allowed. 
(1^  The  old-fashioned  plan  of  treatment  by  means  of  an  axillary 
pad,  a  figure-of-8  bandage  crossing  behind  the  shoulders,  and  an 
elbow  sUng,  has  been  to  a  large  extent  superseded  by  Sayre's  and 
other  methods.  Union  is  probably  attained  in  four  weeks,  but 
the  movements  of  the  arm  should  be  restricted  for  some  time 
longer.  A  considerable  amount  of  callus  is  usually  formed,  and 
there  is  very  likely  to  be  some  slight  persistent  deformity. 

PnLCtnm  of  the  Scapula.— i.  The  Acromion  Frocees  may  be 
broken  by  direct  violence  applied  to  the  point  of  the  shoulder. 
The  arm  hangs  powerless  at  the  side,  supported  by  the  other 
hand,  and  the  shoulder  is  flattened.  The  irregularity  of  the  bone 
can.be  readily  detected,  and  crepitus  can  be  elicited  by  raising 
the  elbow  and  rotating  the  arm.  Occasionally  merely  the  tip  is 
detached,  and  then  the  above  signs  will  not  be  present.  The 
Treatment  consists  in  raising  the  elbow,  and  bandaging  the  arm 
to  the  side. 

2.  The  Coracoid  Process  is  rarely  fractured,  and  ouly  from  direct 
violence.  There  is  but  little  displacement,  on  account  of  the  many 
powerful  ligaments  attached  to  it,  and  the  only  treatment  needed 
is  to  raise  the  arm  by  a  sling,  and  to  keep  it  at  rest  by  the  side. 

3.  The  Body  of  the  scapula  is  broken  as  a  result  of  considerable 
direct  violence,  which  is  often  primarily  received  by  the  spine, 
and  also  bruises  the  thick  muscles  above  and  below  it.  There 
is  but  httle  displacement,  if,  as  is  usually  the  case,  the  fracture 
is  transverse  just  below  the  spine.  A  longitudinal  fracture  may, 
however,  result  in  the  inner  or  vertebra!  fragment  being  drawn 
upwards  and  outwards  in  front  of  the  axillary  portion  by  the 
serratus  magnus  and  levator  anguH  scapuice.  The  diagnosis  is 
made  by  grasping  the  bone  firmly,  and  moving  one  fragment  on 
the  other ;  crepitus  may  thus  be  obtained.  The  Treatment  con- 
sists in  bandaging  the  arm  to  the  side,  and  possibly  applying 
strapping  to  support  the  fragments. 

4.  Fracture  of  the  Neck  of  the  bone  is  usually  due  to  great 
violence  directed  to  the  shoulder,  but  it  is  a  rare  accident.  A 
portion  of  the  articular  surface  is  broken  ofT  and  displaced  down- 
wards in  some  few  cases  of  dislocated  shoulder  (Fig.  136,  A);  or 
the  fracture  has  been  known  to  run  through  the  anatomical  neck 
(Fig.  136,  B),  either  condition  causing  slight  lengthening  of  the 
arm,  and  displacement  downwards  of  the  head  of  the  humerus. 
Treateient. — The  arm  must  be  kept  to  the  side  and  raised. 

More  commonly,  however,  the  fracture  involves  the  SniglGal 
Heck  (Fig   136,   C),   extending    from    the  suprascapular  notch 
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above  to  just  below  the  origin  of  the  triceps  muscle,  so  that  the 
detached  fragment  includes  the  coracoid  process.  Flattening^of 
the  shoulder  results, 
with  prominence  of  the 
acromion,  lengthening 
of  the  arm  as  measured 
from  the  acromion  to 
the  external  condyle, 
and  crepitus  on  raising 
and  rotating  the  limb. 
Treatment. — The  bone 
is  replaced. by  pressure 
in  the  axilla,  if  neces- 
sary under  cfalorofotm, 
and  fixed  by  an  axillary 
pad  or  the  Q -shaped 
leather  splint  recom- 
mended by  Ericbsen, 
whilst  the  arm  is  kept 
to  the  side. 

Fiactnrea  of  the  Upper 
End  of  the  HnmemB. — 
I.    Of   the  Anatomical 

Neck,  the  so-called  '  In- 
tracapsular Fracture ' 
(Plate  XI.).  This  is 
always  due  to  blows  or 
falls  on  the  shoulder, 
never  to  indirect  vio- 
lence. It  is  evidenced 
by  signs  of  a  severe 
local  trauma,  with  loss  of  mobility  of  the  arm.  The  head  of  the 
humerus  is  found  to  be  irregular  in  shape  on  examination  from 
the  axilla,  and  the  fragment,  if  detached,  may  be  distinctly  felt. 
Crepitus  is  obtained  on  moving  the  arm,  and  there  is  some  slight 
shortening,  but  not  more  than  half  an  inch.  In  most  cases  the 
upper  fragment  is  not  totally  detached,  but  remains  connected 
with  the  rest  of  the  bone  by  a  few  shreds  of  capsule,  and  thus 
necrosis  is  prevented.  Should  impaction  occur,  the  small  upper 
fragment  is  driven  into  the  lower,  and  marked  deformity  of  the 
head  of  the  bone  results.  The  acromion  becomes  unduly  pro- 
minent, and  the  rounded  projection  of  the  deltoid  is  diminished, 
unless,  as  often  happens,  the  swelhng  due  to  extravasation  is 
considerable.  Repair  takes  place  mainly  from  the  lower  end, 
and,  owing  to  the  diflicully  of  apposing  and  immobilizing  the 
fragments,  a  considerable  mass  of  callus  is  usually  formed. 
Examination  must  be  conducted  with  great  care  lest  impaction 
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be  disturbed,  or  any  capsular  attachments  broken  through.  The 
Treatment  usually  recommended  is  to  bind  the  arm  to  the  side, 
and  apply  evaporating  lotion  for  a  few  days  if  great  ecchymosis 
exists.  A  pad  or  p-shaped  splint  is  then  placed  in  Itle  axilla, 
and  retained  in  position  by  a  soft  bandage  or  handkerchief  passing 
over  the  top  of  the  shoulder,  and  tied  under  the  opposite  axilla  ;  this 
assists  in  raising  the  arm,  which  is  also  supported  by  an  elbow- 
sling.  Finally,  a  comfortable  poroplastic  or  leather  cap  is  fitted 
over  the  shoulder  and  buckled  on.  Union  generally  occurs  in 
about  six  weeks,  but  often  results  in  great  stiffness,  for  the 
removal  of  which  massage  and  even  manipulation  under  chloro- 
form are  required.  To  obviate  these  sequelse,  it  is  well  to  treat 
the  case  by  early  massage  and  manipulation,  the  limb  being 
merely  supported  in  a  sling;  the  massage  should  commence 
about  the  third  day  (see  page    431 ). 

a.  Of  the  Snrsical  Neck,  the  'Extracapsular  Fracture* 
{Plate  XII.).  The  bone  yields  in  this  case  below  the  muscles 
attached  to  the  tuberosities,  but  above 
the  insertions  into  the  bicipital  groove 
and  its  margins  of  the  latissimus 
dorsi,  pectoral  is  major,  and  teres 
major.  It  usually  results  from 
violence  applied  directly  below  the  * 
point  of  the  shoulder,  hut  also  from 
^Is  on  the  hand  or  elbow.  The 
fracture  is  more  or  less  transverse, 
and  the  displacement  a  double  one ; 
the  upper  fragment  is  rotated  out- 
wards, and  generally  adducted  by 
the  muscles  inserted  into  the  tulier- 
osities,  especially  the  subscapularis ; 
whilst  the  lower  fragment  is  drawn 
inwards  by  those  attached  to  the 
bicipital  groove,  and  upwards  by  the 
deltoid,  coraco-brachialis,  biceps,  and 
triceps  (Fig.  137).  The  appearance 
of  the  patient  is  sufficiently  charac- 
teristic; the  head  of  the  bone 
in  the  glenoid  cavity,  so  that  there 
is  no  loss  of  the  fulness  of  the 
shoulder  (Fig.  138,  C),  although  there  is  a  depression  just  below, 
unless  it  is  obliterated  by  the  extensive  hemorrhagic  effusion. 
The  elbow  is  directed  away  from  the  side,  and  the  axis  of  the 
lower  fragment  is  upwards  and  inwards.  Crepitus  can  be 
obtained  by  extending  and  rotating  the  arm,  which  is  shortened 
an  inch  or  more.  This  fracture  is  often  very  painful  from  pressure 
of  the  upper  end  of  the  lower  fragment  against  the  brachial 
nerves.     If  impaction  occurs,  the  signs  are  much   less  evident, 

29—2 
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and,  indeed,  may  be  very  equivocal ;  the  lower  fragment  is  usually 
driven  into  the  upper,  and  only  slight  shortening  or  displacement 
may  be  present. 

Oomplicatioiis. — The  axillary  vessels  may  be  seriously  damaged, 
or  more  commonly  some  of  the  nerves  sustain  injury,  especially 
the  circumflex,  which  winds  round  the  neck  of  the  bone  close  to 
the  site  of  the  fracture. 

Treatment.  —  Immobilization  of  the  fragments  is  absolutely 
necessary  in  this  fracture.  It  may  be  secured  by  the  application 
of  an  axillary  pad  and  a  shoulder-cap,  whilst  the  arm  is  kept  to 
the  side,  and  the  hand  supported  by  a  sling.  The  elbow  should 
be  allowed  to  hang  to  overcome  the  shortening.     Middeldorpf  s 


Fig.  138. — Outlines  of  Shoulder. 

A,  Normal  shoulder  ;  B,  dislocation  of  shoulder  ;  C,  fracture  of  surgical  neck 

of  humerus. 

triangle  (Fig.  140)  may  be  used  with  advantage  in  this  fracture. 
Firm  union  usually  results  in  four  and  a  half  to  six  weeks,  but 
with  the  formation  of  a  good  deal  of  callus ;  massage  and  passive 
manipulations  should  be  daily  employed  from  the  third  week 
onwards,  the  apparatus  being  taken  off  for  the  purpose  and 
reapplied,  if  necessary. 

3.  Separation  of  the  Upper  Epiphysis  occurs  up  to  the  age  of 
eighteen  to  twenty  years  and  involves  the  head  and  both  the 
tuberosities.  The  upper  end  of  the  shaft  is  somewhat  conical 
in  shape,  the  apex  of  the  cone  fitting  into  a  depression  in  the 
middle  of  the  epiphysis  (Fig.  139).  The  lesion  usually  follows  the 
line  of  the  cartilage ;  but  the  displacement  is  often  incomplete, 
partly  from  the  conical  projection  hitching  against  the  inner  edge 
of  the  epiphysis  (a  doubtful  occurrence),  but  mainly  from  the 
persistence  of  a  well-marked  periosteal  sleeve  or  bridge  on  the 
outer  and  posterior  side.    The  shaft  usually  travels  forwards,  its 
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upper  end  projectii^g  so  as  to  be  felt  and  sometimes  seen  beneath 
the  skin  an  inch  or  more  below  the  acromion;  occasionally  a  well- 
marked  inward  displacement  is  superadded  so  that  the  condition 
somewhat  resembles  a  subcoracoid  dislocation.  The  presence  of 
the  head  of  the  bone  in  the  glenoid  cavity  should  prevent  this 
mistake,  whilst  the  softness  of  the  crepitus  distinguishes  it  from  a 
fracture. 

Treatment. — It  is  most  important  to  reduce  this  displacement, 
since  otherwise  interference  with  the  growth  of  the  limo  is  almost 
certain  to  ensue.  This  may  be  effected  by  traction  upon  the  arm 
under  an  anaesthetic,  assisted  perhaps  by  slight  rotary  movements 
or  abduction ;  but  should  these  manceuvres  not  be  successful,  it  is 
quite  permissible  to  open  the  joint  antiseptically,  and  restore  the 
parts  to  their  correct  position.    After  reduction  the  limb  is  treated 


Fig.  139. — Separation  of  the  Upcer  Epiphysis  op  ihb  Humbrus. 

as  for  a  fracture  of  the  neck.  Should  union  occur  in  the  displaced 
position,  considerable  limitation  of  movement  results  from  the 
projecting  edge  of  the  diaphysis ;  this  may  be  improved  by  cutting 
down  and  chiselling  it  away. 

4.  The  Oreat  Tuberosity  is  occasionally  torn  off  as  a  result 
of  direct  or  muscular  violence,  or  as  a  complication  of  fracture 
through  the  neck.  If  the  whole  tuberosity  is  separated,  there  is 
marked  deformity,  resulting  in  a  great  increase  in  the  breadth  of 
the  shoulder.  The  fragment  is  displaced  upwards  and  backwards 
by  the  unopposed  action  of  the  supra-  and  infra- spin  at  us,  whilst 
the  shaft  of  the  humerus  is  drawn  forwards  and  partially  dislocated 
(or  subluxated)  by  the  subscapularis  and  other  muscles.  A  dis- 
tinct sulcus  is  felt  between  the  two  bony  masses,  and  if  they  can 
be  brought  together,  crepitus  is  obtained.  Treatment. — A  pad  is 
placed  in  the  axilla,  and  the  elbow  kept  to  the  side  so  as  to 
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throw  the  upper  end  of  the  bone  outwards,  whilst  the  tuberosity 
is  drawn  down  to  this  as  far  as  is  possible  by  the  pressure  of 
a  pad  strapped  od,  the  elbow  being  also  supported  by  a  sling. 
Another  plan  suggested  is  to  elevate  and  extend  the  arm  above 
the  head,  keeping  it  supported  by  pillows,  till  union  has  occurred 
— a  most  uncom  tor  table  and  tedious  proceeding.  A  much  more 
efficacious  method,  and  one  that  need  not  be  feared  where  asepsis 
is  maintained,  is  to  cut  down  on  the  fragment,  and  wire  or  peg  it 
in  position. 

RrMtnrea  of  tlie  ShaA  of  the  Hnmenu  may  arise  from  any 
form  of  violence,  whether  direct  or  indirect,  whilst  it  is  the 
commonest  site  for  fracture  of  the  shaft  of  a  long  bone  from 
muscular  violence,  as,  e.g.,  in  throwing  a  cricket-ball.     The  signs 


Fig.   ho. — Middeldohpp's  Trianolb  for  Fractused  Humerus. 
For  the  sake  of  clearness,  Ihe  tiandagea,  elc  have  been  represented  as  much 
smaller  than  would  be  the  case  in  Ihe  living  subject  ;  a  Gooch  splint  may 
also  with  advantage  t>e  applied  to  the  forearm, 

of  the  injury  are  very  obvious,  and  most  typical.  The  displace- 
ment depends  largely  on  the  position  of  the  fracture.  If  it  occurs 
above  the  insertion  of  the  deltoid,  but  below  that  of  the  muscles 
inserted  into  or  around  the  bicipital  groove,  the  upper  fragment  is 
drawn  inwards,  and  the  lower  upwards  and  outwards.  If,  how- 
ever, it  is  below  the  deltoid,  the  upper  fragment  is  drawn  outwards, 
and  the  lower  upwards  and  inwards.  As  the  line  of  fracture  ap- 
proaches the  elbow,  the  displacement  tends  to  become  more  antero- 
posterior than  lateral,  following  the  change  in  direction  of  the  hone. 
The  most  common  complication  is  injury  to  the  mtisculo-spiral 
nerve  which  winds  round  the  shaft  close  to  its  centre. 
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Treatment. — An.  internal  angular  splint  reaching  from  the  axilla 
to  the  wrist  must  be  applied,  together  with  three  small  lateral 
spHnts  to  fix  the  fragments,  or  a  piece  of  Gooch  or  kettle-holder 
splint ;  the  limb  is  kept  to  the  side  in  a  sling.  Union  is  usualfy 
complete  in  five  weeks. 

It  is  not  at  all  uncommon  to  meet  with  an  ununited  fracture  of 
the  shaft  of  this  bone ;  this  is  probably  due,  not  to  any  anatomical 
reasons,  but  simply  to  the  fact  that  the  necessity  for  fixing  and 
supporting  the  elbow-joint  has  not  been  appreciated,  the  forearm 
being  allowed  to  hang  loose  on  the  false  plea  of  tending  to 
diminish  the  shortening. 

A  very  useful  appliance  for  all  fractures  of  the  humerus  is  the 
Middeldorpf  triangle  (Fig.  140).  It  is  carefully  padded  all  round 
so  that  the  angles  and  edges  are  protected,  and  applied  so  that 
its  base  is  in  contact  with  the  body-wall  and  its  obtuse-angled 
apex  in  the  elbow.  It  is  fixed  by  a  strap  or  bandage  passed  from 
the  axillary  angle  over  the  same  shoulder  and  under  the  opposite 
axilla,  as  also  by  a,  sheet  or  bandage  round  the  trunk.  Pieces  of 
Gooch  splinting  can  be  applied  to  the  arm,  thus  completely  im- 
mobilizing the  humerus,  and  the  forearm  is  also  fixed.  The 
fingers  are  left  free,  or  if  there  is  any  tendency  to  swelling  they 
are  bandaged.  One  great  advantage  of  this  apparatus  is  that  it 
is  equally  efficacious  when  the  patient  is  standing  as  when  he  is' 
recumbent. 

Fractures  of  the  Lower  End  of  the  Homems. — In  dealing  with 
any  injury  in  the  vicinity  of  the  elbow,  it  is  absolutely  essential 
that  the  relative  position  of  the  bony  points,  which  can  there 
be  felt,  should  be  accurately  established,  and  a  comparison  made 
with  those  of  the  opposite  side.  Both  arms  are  stripped  and 
examined  in  similar  positions,  a  good  plan  being  to  place  (if 
possible)  the  hands  on  the  top  of  the  head,  so  that  the  elbows 
look  forwards.  Normally  four  bony  prominences  can  be  made 
out,  viz.,  the  two  condyles,  the  olecranon,  and  the  head  of  the 
radius.  The  relation  of  the  olecranon  to  the  condyles  varies  with 
the  position  of  the  elbow.  If  the  forearm  is  extended,  the  tip  of 
the  olecranon  just  touches  the  intercondyloid  line,  but  is  placed 
nearer  the  inner  than  the  outer  condyle,  whilst  in  flexion  of 
the  forearm  it  lies  below  that  line.  The  head  of  the  radius  in  all 
positions  of  the  arm  is  immediately  below  the  outer  condyle,  and 
can  be  felt  rotating  beneath  a  dimple  in  the  skin  which  appears 
at  that  spot.  When  the  arm  is  flexed  to  a  right  angle,  the  tip  of 
the  olecranon  is  a  little  in  front  of  the  posterior  surface  of  the 
upper  arm,  so  that  a  ruler  placed  along  that  surface  misses  the 
olecranon ;  this  is  a  useful  guide  in  ascertaining  if  the  bones  of  the 
forearm  have  been  displaced  backwards  or  forwards. 

Another  important  feature  depends  on  the  fact  that  the  axis  of 
the  forearm  does  not  correspond  with  that  of  the  arm,  the  former 
being  in  a  position  of  slight  abduction  (about  15°),  constituting 
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what  is  known  as  the  'carrying  angle*  (Fig.  141,  A).  Lateral 
deviation  following  fractures  in  the  neighbourhood  of^  the  elbow 
results  in  modifications  of  this  angle,  and  if  these  are  allowed  to 
persist,  conditions  of  cubitus  varus  or  valgus  (Fig.  141,  B,  C) 
ensue,  which  much  interfere  with  the  utility  of  the  limb. 

I.  Transvvne  Snimtcondyloid  Fracture,  involving  the  shaft 
about  I  or  2  inches  above  the  joint,  is  due  either  to  a  fall  on  the 
hand  with  the  arm  bent,  when  the  lower  fragment  is  usually  dis- 
placed backwards,  or  much  less  commonly  to  a  fall  on  or  violence 
directed  to  the  point  of  the  elbow,  when  the  displacement  is  either 
forwards  or  backwards.  When  the  lower  fragment  is  displaced 
backwards,  it  is  also  drawn  up  by  the  action  of  the  triceps  upon 
the  olecranon,  a  certain  amount  of  angular  as  well  as  vertical 


Fig.  141. — Outlines  of  Upper  Extremity  to  show  A,  Normal  carrying 
Angle  (a  =  15*);  B,  Cubitus  Varus;  C,  Cubitus  Valgus. 

deformity  being  thus  produced ;  when  displaced  forwards,  ap- 
parent lengthening  of  the  forearm  results,  with  a  loss  of  prominence 
of  the  olecranon.  The  former  of  these  conditions  is  likely  to  be 
mistaken  for  a  dislocation  of  both  bones  backwards  at  the  elbow 
(cf.  Fig.  142,  A  and  B),  but  may  be  recognised  by  the  following 
facts :  (a)  The  relative  position  of  the  bony  points  at  the  elbow 
is  unimpaired;  in  a  dislocation  they  are  necessarily  disturbed. 

(b)  The  upper  arm  measured  from  a  tubercle  which  can  be  easily 
felt  at  the  back  of  the  acromion  to  the  outer  condyle  is  shortened 
in  a  fracture,  but   remains    the  same  length   in  a  dislocation. 

(c)  The  forward  projection  of  the  lower  end  of  the  upper  frag- 
ment is  felt  above  the  crease  of  the  joint,  whilst  in  a  dislocation 
it  corresponds  with  it.     {d)  The  deformity  is  easily  reduced  with 
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crepitus,  but  readily  reappears ;  in  a  dislocation  the  bones  are 
replaced  with  difficulty,  but  after  replacement  they  usually  remain 
in  position.  It  may  be  difficult  and  at  times  almost  impossible  to 
recognise  this  condition  at  once,  owing  to  the  amount  of  swelling 
and  ecchymosis  present ;  the  application  of  a  cooling  lotion  for  a 
few  days  will  so  reduce  this  as  to  permit  a  thorough  examination, 
and  this  is  most  essential,  as  a  wrong  diagnosis  probably  leads  to 
bad  treatment  and  much  subsequent  impairment  of  function  of 
the  hmb.  Skiagraphy  will  at  once  determine  the  nature  of  the 
lesion.  lateral  deviation  sometimes  occurs,  and  the  restoration 
of  the  normal  '  carrying  angle '  must  always  be  aimed  at. 

Much  care  is  needed  in  the  Treatment  of  these  cases  in  order  to 
prevent  ankylosis  or  deformity,  and  the  stereotyped  application  of 


an  internal  angular  splint  is  by  no  means  sufficient.  To  correct 
the  backward  deformity  the  elbow  must  be  flexed,  and  traction 
made  upon  the  forearm,  which  is  placed  in  a  position  of  full 
supination.  It  may  then  sufHce  to  apply  an  anterior  angular 
splint  in  the  bend  of  the  elbow,  and  a  straight  posterior  splint 
reaching  below  the  tip  of  the  olecranon,  so  as  to  keep  it  well 
forwards  ;  or  perhaps  it  would  be  betler  to  apply  a  carefully- 
moulded  gutter-shaped  posterior  splint  reaching  well  above  and 
below  the  elbow,  and  a  shorter  anterior  splint  fitting  down  to  the 
bend  of  the  joint.  In  these  fractures  the  elbow-joint  is  not  as  a 
rule  involved,  and  therefore  passive  movement  is  not  commenced 
too  early,  for  fear  of  deformity  owing  to  yielding  of  the  callus. 
In  displacements  of  the  bone  forwards  an  anterior  angular  splint 
should  be  employed,  and  possibly  a  short  posterior  one  in  addition. 
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3.  BeparatloB  of  tlia  Lower  Epipli^is  of  the  Homenu  is  a  very 
common  accident  in  children.  At  birth  and  for  some  years 
afterwards  the  epiphysis  consists  of  a  single  mass  of  cartUage, 
iDcluding  the  two  condyles  as  well  as  the  articular  surface,  and 
these  are  all  involved  in  any  separatbn,  together  possibly  with  a 
fragment  of  the  diaphysis  (Fig.  143).  As,  however,  growth  and 
ossification  proceed,  the  shaft  encroaches  rapidly  upon  the  inner 
portion  of  the  epiphysis,  so  that  the  epiphyseal  hne  becomes  almost 
rectangular  (Fig.  144),  the  internal  condyle  being  isolated  from 


Fig.   143, — Shparation   op   thb  Fig.  144. — A  and  B,  Lower  End 

LowbrEpiphvsisoftheHumerus  op  thb  Humerus  ai   Tiireb 

IN  AN  Infant  UNDEK  Three  Years.  Yhahs  and  Fifteen  Years  of 

(Museum  of  Roval  College  of  Ace.     (Semi  -  ihacrammaiic  : 

Surgeons)  after  Quain's 

A.   Epiphysis,   induilinB   bolli   con-  In  A,  there  is  on!' 

dyles  ;    B.   sinnll   poriion   of    ilie  ossification:  in  I 

diaphysistletached  with  epiphysis  ;  in    Ihe    lower   1 
C.  diaphysis ;  D,  loose  periosteal 

the  rest  of  the  epiphysis.  As  a  result  of  this,  separations  of  (he 
epiphysis  after  puberty  do  not  include  the  internal  condyle;  tlie 
accident  at  this  period  is  situated  relatively  much  nearer  the  joint 
than  in  infants,  and  consequently  is  more  likely  to  be  followed 
by  impairment  of  movement.  The  displacement  is  yenerully 
backwards,  with  some  amount  of  lateral  deviation  (I'lale  XIII.}. 
Treatment.- -Reduction  can  usually  be  accomplished  by  flexion. 


PLATE  XIII. 


The  outer  condyle  has  been  broken  off,  as  well  as  ihe  epiphysis,  and  displaced 
upwards  and  ouiwards  ;  above  this  fragment  is  seen  a  shadow  caused  W  Ibe 
stripping  up  of  Ihe  periosteum.  The  ulna  and  radius  accompany  the  lowei 
epiphysis  of  the  humerus  outwards.  ^^^^^^ 
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and   the  application   of  antero- posterior   splints   may  suffice  to 

maintain  the  fragment  in  position ;  but  it  is  an  open  question 

whether  it  is   not  wiser,  at  any  rate  in 

small  children,  to  avoid  splints  and  trust 

to   full  and  complete  flexion  aione,  the 

hand  being  bandaged  down  to  the  shoulder 

on  the  same  side.      Passive  movements 

should  commence  from  about  the  eighth 

day. 

3.  The  OondfloB  have  been  broken  off 
both  by  direct  and  indirect  violence, 
though  more  commonly  by  the  former.  1 
This  particularly  applies  to  the  inner  Con- 
dyle, since  the  outer  is  sometimes  broken 
by  indirect  violence,  such  as  a  fall  on  the 
hand,  owing  to  the  laxity  of  the  elbow- 
joint  on  tms  side  allowing  considerable 
mobility  between  the  radial  head  and  the 
capitellum  of  the  humerus.  Fracture  of 
the  external  condyle  always  involves  the 
elbow-joint,  and  is  more  common  than 
that  of  the  inner.  The  line  of  fracture  runs  from  the  condylar 
ridge  downwards  and  inwards  so  as  to  separate  the  capitellum, 
or  even  encroach  upon  the  trochlear  surface.  The  fragment  is 
but  little  displaced,  and  can  be  felt  to  move  on  the  rest  of  the 
bone  with  crepitus,  which  may  also  be  produced  by  rotation  of 
the  hand  and  radius.  The  accident  is  associated  with  much  pain 
and  ecchymosis.  Fracture  of  the  internal  condyle  may  be  intra- 
or  extra-capsular.  The  extra-articular  variety  (Fig.  145)  consists 
of  a  mere  displacement  of  the  tip  of  the  condyle  (or  epicondyle), 
probably  a  separation  of  the  epiphysis,  since  it  occurs  mainfy  in 
children.  The  small  fragment  is  drawn  a  little  downwards  by 
the  muscles  attached  to  it,  and  the  fracture  is  readily  detected  by 
the  usual  signs ;  it  may  be  associated  with  injury  of  the  ulnar 
nerve.  The  intraarticular  form  is  the  more  common,  and  extends 
from  the  condylar  ridge  to  the  trochlear  surface,  implicating  the 
coronoid  and  olecranon  fossx.  The  fragment  is  displaced  a  little 
upwards  and  backwards,  the  ulna  usually  accompanying  it,  so 
that  on  extending  the  elbow  the  olecranon  appears  unduly 
prominent,  the  lower  end  of  the  humerus  projects  anteriorly,  and 
the  forearm  is  slightly  adducted  (cubitus  varus).  The  ulnar 
nerve  may  also  be  injured  in  this  case. 

Treatment. — Flex  the  forearm  and  place  it  on  an  angular  splint, 
using  a  pad  and  strapping  to  maintain  the  fragments  in  position. 
If  the  joint  has  been  involved,  there  is  a  great  tendency  to 
impairment  of  its  usefulness,  and  passive  movement  should  be 
started  early.  Possibly  in  these  cases  it  would  be  wiser  to  apply 
no  splints,  and  treat  the  fracture  by  early  massage,  or  perhaps 
even  better  to  operate  and  fix  the  fragment  by  wire  or  screw. 
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4.  T-  or  T-sliaped  Fracture  usually  occurs  as  the  result  of  direct 
injury.    A  fissure  extends  into  the  joint  between  the  condyles, 
and  may  either  bifurcate  to  either  side  in  a  Y-shaped  manners 
detaching  partially  or  completely  the  two  condyles,  or  it  may  be 
connected  with  a  transverse  supracondyloid  fissure,  constituting 
the  T-shaped  variety.     If  the  fragments  are  not  totally  detachad^ 
there  will  be  much  bruising  and  pain,  but  no  crepitus ;  but  if  tte 
fragments  are  separated,  the  condyles  will  move  on  each  othcc 
with  crepitus,  and  the  elbow  will  be  widened  with  much  defonnily* 
In  these  cases  the  joint  is  very  likely  to  become  sti£F,  owing  not 
only  to  adhesions  within  it,  but  also  to  the  filling  up  of  the  rosHft 
in  the  lower  end  of  the  humerus  with  callus.     Excess  of  violenofi 
leads  to  comminution,  and  luxation  of  the  bones  of  the  forearm 
may  also  occur.     A  marked  feature  of  these  cases  is  the  rapidity 
with  which  swelling  supervenes,  owing  to  haemorrhage  into  and 
around  the  joint,  rendering  accurate  diagnosis  difficult.     Treat- 
ment must  be  directed  towards  reducing  the  swelling,  and  then, 
after  manipulating  the  fragments  into   as  good   a  position   as 
possible,  antero-posterior  angular  splints  are  applied,  and  passive 
motion  started  early.     Possibly  an  antiseptic  incision  and  wiring 
or  pegging  of  the  fragments  would  give  better  results,  whilst  in 
some  cases  excision  of  the  ends  of  the  bones  may  be  required. 

Fractures  of  the  Ulna. — i.  The  Olecranon  is  frequently  broken 
by  direct  violence,  the  patient  falling  on  the  bent  elbow,  but 
occasionally  by  muscular  action.  The  displacement  is  often 
very  considerable,  the  fragment  being  drawn  up  by  the  triceps 
and  tilted  backwards  (Plate  XIV.) ;  but  if  the  ligamentous  fibres 
passing  from  the  tendon  to  the  fascia  of  the  forearm  remain 
intact,  there  is  but  little  separation.  When  complete,  the  bones 
of  the  forearm  are  displaced  forwards,  and  almost  dislocated.  The 
line  of  fracture  usually  runs  through  the  base  of  the  process  at  its 
attachment  to  the  shaft,  and  is  for  the  most  part  transverse. 
Great  swelling  in  and  around  the  joint  comes  on  early  ;  on  exami- 
nation, the  detached  fragment  can  be  readily  distinguished,  and 
between  it  and  the  shaft  a  sulcus,  which  increases  on  flexion  and 
diminishes  on  extending  the  forearm.  The  nature  of  the  union 
depends  on  the  amount  of  separation  of  the  fragments,  and  the 
treatment  adopted.  If  the  fragments  are  not  brought  accurately 
into  apposition,  fibrous  union  is  likely  to  occur,  and  although  the 
new  cicatricial  tissue  may  stretch  considerably,  a  useful  elbow 
sometimes  results ;  in  some  cases  the  fragment  is  drawn  up 
and  fixed  to  the  humerus,  and  a  false  joint  is  developed  below 
it.  If,  however,  the  fragments  are  brought  in  contact,  bony  union 
follows,  though  even  then  some  impairment  of  function  may  ensue 
owing  to  the  callus  encroaching  on  the  articular  surface,  which 
is  always  involved.  In  all  cases  the  ulnar  nerve  is  exposed  to 
injury. 
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4,  T-  or  T-shaped  Fracture  usually  occurs  as  the  result  of  direct 
injury,  A  fissure  extends  into  the  joint  between  the  condyles, 
and  may  either  bifurcate  to  either  side  in  a  Y-shaped  manner, 
detaching  partially  or  completely  the  two  condyles,  or  it  may  be 
connected  with  a  transverse  supracondyloid  fissure,  constituting 
the  T-shaped  variety.  If  the  fragments  are  not  totally  detached, 
there  will  be  much  bruising  and  pain,  but  no  crepitus ;  but  if  the 
fragments  are  separated,  the  condyles  will  move  on  each  other 
with  crepitus,  and  the  elbow  will  be  widened  with  much  deformity. 
In  these  cases  the  joint  is  very  likely  to  become  stiff,  owing  not 
only  to  adhesions  within  it,  but  also  to  the  filling  up  of  the  fossae 
in  the  lower  end  of  the  humerus  with  callus.  Excess  of  violence 
leads  to  comminution,  and  'luxation  of  the  bones  of  the  forearm 
may  also  occur.  A  marked  feature  of  these  cases  is  the  rapidity 
with  which  swelling  supervenes,  owing  to  haemorrhage  into  and 
around  the  joint,  rendering  accurate  diagnosis  difficult.  Treat- 
ment must  be  directed  towards  reducing  the  swelling,  and  then, 
after  manipulating  the  fragments  into  as  good  a  position  as 
possible,  antero-posterior  angular  splints  are  applied,  and  passive 
motion  started  early.  Possibly  an  antiseptic  incision  and  wiring 
or  pegging  of  the  fragments  would  give  better  results,  whilst  in 
some  cases  excision  of  the  ends  of  the  bones  may  be  required. 

Fractures  of  the  Ulna. — i.  The  Olecranon  is  frequently  broken 
by  direct  violence,  the  patient  falling  on  the  bent  elbow,  but 
occasionally  by  muscular  action.  The  displacement  is  often 
very  considerable,  the  fragment  being  drawn  up  by  the  triceps 
and  tilted  backwards  (Plate  XIV.) ;  but  if  the  ligamentous  fibres 
passing  from  the  tendon  to  the  fascia  of  the  forearm  remain 
intact,  there  is  but  little  separation.  When  complete,  the  bones 
of  the  forearm  are  displaced  forwards,  and  almost  dislocated.  The 
line  of  fracture  usually  runs  through  the  base  of  the  process  at  its 
attachment  to  the  shaft,  and  is  for  the  most  part  transverse. 
Great  swelling  in  and  around  the  joint  comes  on  early  ;  on  exami- 
nation, the  detached  fragment  can  be  readily  distinguished,  and 
between  it  and  the  shaft  a  sulcus,  which  increases  on  flexion  and 
diminishes  on  extending  the  forearm.  The  nature  of  the  union 
depends  on  the  amount  of  separation  of  the  fragments,  and  the 
treatment  adopted.  If  the  fragments  are  not  brought  accurately 
into  apposition,  fibrous  union  is  likely  to  occur,  and  although  the 
new  cicatricial  tissue  may  stretch  considerably,  a  useful  elbow 
sometimes  results ;  in  some  cases  the  fragment  is  drawn  up 
and  fixed  to  the  humerus,  and  a  false  joint  is  developed  below 
it.  If,  however,  the  fragments  are  brought  in  contact,  bony  union 
follows,  though  even  then  some  impairment  of  function  may  ensue 
owing  to  the  callus  encroaching  on  the  articular  surface,  which 
is  always  involved.  In  all  cases  the  ulnar  nerve  is  exposed  to 
injury. 
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Treatment. — The  most  satisfactory  plan  is  to  lay  the  parts 
freely  open,  to  thoroughly  clear  the  joint  of  all  blood  and 
exudation,  remove  shreds  of  tendon  and  ligaments  which  may 
be  placed  between  the  fragments,  and  then  wire  them  together, 
the  wire  just  extending  down  to  the  articular  cartilage  (Plate  XV.). 
The  same  precautions  and  after-treatment  must  be  followed  as  in 
dealing  with  the  patella.  A  similar  plan  should  be  adopted  in  all 
compound  cases,  and  in  those  where  loose  fibrous  union  has 
occurred  with  a  resulting  weak  and  relaxed  elbow ;  in  the  latter 
instance  the  new  fibrous  tissue  must  be  entirely  dissected  away 
and  the  bony  surfaces  freshened.  If  an  operation  is  not  under* 
taken,  the  arm  should  be  put  up  on  a  straight  anterior  splint,  the 
fragment  being  drawn  into  position  as  well  as  possible  by  means 
of  a  pad  and  figure-of-8  bandage.  Gentle  passive  movement  and 
massage  should  commence  at  the  end  of  a  fortnight. 

2.  The  Coronoid  Process  is  so  deeply  placed  and  so  well  pro- 
tected that  fractures  must  necessarily  be  very  uncommon,  except 
as  an  accompaniment  of  dislocation  of  the  ulna  backwards.  The 
signs  relied  on  in  making  a  diagnosis  are  that  reduction  of  the 
dislocation  is  easier  than  usual  and  associated  with  crepitus,  and 
that  the  deformity  is  likely  to  recur.  The  Treatment  consists  in 
apposing  the  bony  surfaces,  if  possible,  by  flexing  the  forearm. 
Bony  union  is,  however,  less  important  than  a  freely  moveable 
elbow,  and  therefore  passive  movement  is  commenced  early. 

3.  The  Shaft  of  the  Ulna  is  often  fractured  by  itself  as  a  result 
of  direct  violence,  to  which  its  exposed  position  renders  it  pecu- 
liarly liable.  Fracture  also  occurs  as  a  complication  of  several 
of  the  forms  of  dislocation  of  the  radius  alone  (Plate  XXVII.). 
The  superficial  position  of  the  posterior  border  renders  examina- 
tion of  the  bone  easy ;  if  displacement  or  a  breach  of  substance 
occurs,  it  is  readily  detected,  but  when  merely  a  fissure  exists,  it 
is  not  so  easy  to  make  out.  The  constant  pain  referred  to  one 
spot,  the  slight  mobility,  and  possibly  crepitus,  indicate  the  char- 
acter of  the  lesion.  No  longitudinal  displacement  can  occur  if  the 
radius  remains  intact,  and  imder  such  circumstances  the  only 
deformity  consists  in  a  slight  drawing  forwards  of  the  upper  frag- 
ment by  the  brachialis  anticus,  whilst  the  lower  fragment  is 
approximated  to  the  radius  by  the  pronator  quadratus.  Treat- 
ment.— The  arm  is  placed  midway  between  pronation  and  supina- 
tion, the  deformity  corrected,  and  the  limb  kept  at  rest  between 
anterior  and  posterior  splints,  or  in  plaster  of  Paris. 

4.  The  Styloid  Process  may  be  detached  by  direct  violence,  or 
as  a  complication  of  fracture  of  the  lower  end  of  the  radius.  The 
displacement  may  be  considerable  and  very  evident,  being  governed 
by  the  direction  of  the  violence.  Treatment  consists  in  replacing 
the  fragment  by  manipulation,  and  fixing  it  by  adhesive  plaster ; 
an  anterior  splint  is  apphed  with  the  hand  adducted. 
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Fractures  of  the  Eadius. — i.  The  Head  of  the  Radius  is  rarely 

broken  alone,  such  an  accident  being  usually  associated  with 
other  injuries  to  the  elbow,  as,  for  instance,  fracture  of  the  outer 
condyle  or  some  form  of  dislocation.  The  upper  epiphysis  may 
be  separated,  or  there  may  be  merely  a  transverse  or  vertical 
fissure ;  but  under  any  circumstances  the  displacement  is  slight  if 
the  orbicular  ligament  remains  intact.  In  complete  separation 
the  head  is  immoveable,  and  crepitus  is  produced  when  the  arm 
is  rotated;  bony  union  usually  follows  with  more  or  less  im- 
pairment of  function,  but  sometimes  the  head,  or  a  portion  of  it, 
remains  detached  as  a  loose  body  in  the  joint.  All  that  is  needed 
is  the  application  of  a  splint,  the  limb  being  kept  midway  between 
pronation  and  supination,  and  early  passive  movement  instituted. 
Excision  of  the  head  may  be  required  for  comminution,  or  for 
fixation  of  the  joint  by  excessive  formation  of  callus. 

2.  The  Neck,  i,e,,  the  portion  between  the  orbicular  ligament 
and  the  biceps  tuberosity,  is  occasionally  broken.  The  lower  frag- 
ment is  drawn  upwards  and  forwards  by  the  biceps,  causing  a 
bony  projection  on  the  front  of  the  elbow,  especially  evident  on 
attempting  to  flex  the  joint,  whilst  the  forearm  is  pronated  with 
loss  of  the  power  of  rotation,  and  the  head  of  the  bone  does  not 
accompany  the  shaft  on  passively  rotating  it.  Treatment. — The 
arm  is  flexed  to  relax  the  biceps,  and  the  limb  placed  on  a 
posterior  angular  splint,  with  a  pad  over  the  front  of  the  lower 
fragment.  Passive  movement  should  not  be  commenced  too  early, 
as  the  lesion  is  extra-articular,  and  the  biceps  may  produce  per- 
manent deformity  if  allowed  to  act  upon  unconsolidated  callus. 

3.  The  Shaft  of  the  radius  is  broken  either  by  direct  violence 
or  by  falls  on  the  palm  ;  the  latter  accident,  however,  rarely 
causes  fracture  except  at  the  lower  end.  The  signs  are  sufficiently 
evident,  owing  to  the  superficial  position  of  the  bone,  consisting 
of  localized  pain,  loss  of  power  of  active  rotation,  whilst  passive 
rotary  movements  are  accompanied  by  crepitus,  the  head  of  the 
bone  and  upper  fragment  remaining  immobile  below  the  outer 
condyle  unless  impaction  is  present. 

The  displacement  is  somewhat  characteristic.  If  the  fracture  is 
situated  ahot^e  the  insertion  of  the  pronator  teres,  the  upper  fragment  is 
flexed  and  fully  supinated  by  the  action  of  the  biceps  and  supinator 
brevis,  whilst  the  lower  fragment  is  drawn  towards  the  ulna  and  fully 
pronated  by  the  unopposed  action  of  the  two  pronator  muscles. 
Treatment. — Inasmuch  as  it  is  practically  impossible  to  command 
the  small  upper  fragment,  the  lower  must  be  brought  into  apposi- 
tion with  it  by  fully  supinating  the  forearm  and  hand  after  flexing 
the  ellx)w,  and  applying  a  posterior  splint,  the  patient  being  pre- 
ferably kept  in  bed  for  a  time  and  the  arm  laid  on  pillows.  It 
may  afterwards  be  supported  in  a  hollow  leather  splint  carried 
across  the  body,  and  with  the  palm  directed  upwards. 

When  the  fracture  is  placed  below  the  insertion  of  the  pronator  tcres^ 


I'LATE  XVII. 


46a  A  MANUAL  OF  SURGERY 


Fractures  of  the  Eadius. — i.  The  Head  of  the  Radius  is  rarely 
broken  alone,  such  an  accident  being  usually  associated  with 
other  injuries  to  the  elbow,  as,  for  instance,  fracture  of  the  outer 
condyle  or  some  form  of  dislocation.  The  upper  epiphysis  may 
be  separated,  or  there  may  be  merely  a  transverse  or  verticaJ 
fissure ;  but  under  any  circumstances  the  displacement  is  slight  if 
the  orbicular  ligament  remains  intact.  In  complete  separation 
the  head  is  immoveable,  and  crepitus  is  produced  when  the  arm 
is  rotated ;  bony  union  usually  follows  with  more  or  less  im- 
pairment of  function,  but  sometimes  the  head,  or  a  portion  of  it, 
remains  detached  as  a  loose  body  in  the  joint.  All  that  is  needed 
is  the  application  of  a  splint,  the  limb  being  kept  midway  between 
pronation  and  supination,  and  early  passive  movement  instituted. 
Excision  of  the  head  may  be  required  for  comminution,  or  for 
fixation  of  the  joint  by  excessive  formation  of  callus. 

2.  The  Neck,  i.e.,  the  portion  between  the  orbicular  ligament 
and  the  biceps  tuberosity,  is  occasionally  broken.  The  lower  frag- 
ment is  drawn  upwards  and  forwards  by  the  biceps,  causing  a 
bony  projection  on  the  front  of  the  elbow,  especially  evident  on 
attempting  to  flex  the  joint,  whilst  the  forearm  is  pronated  with 
loss  of  the  power  of  rotation,  and  the  head  of  the  bone  does  not 
accompany  the  shaft  on  passively  rotating  it.  Treatment. — The 
arm  is  flexed  to  relax  the  biceps,  and  the  limb  placed  on  a 
posterior  angular  splint,  with  a  pad  over  the  front  of  the  lower 
fragment.  Passive  movement  should  not  be  commenced  too  early, 
as  the  lesion  is  extra-articular,  and  the  biceps  may  produce  per- 
manent deformity  if  allowed  to  act  upon  unconsolidated  callus. 

3.  The  Shaft  of  the  radius  is  broken  either  by  direct  violence 
or  by  falls  on  the  palm  ;  the  latter  accident,  however,  rarely 
causes  fracture  except  at  the  lower  end.  The  signs  are  sufficiently 
evident,  owing  to  the  superficial  position  of  the  bone,  consisting 
of  localized  pain,  loss  of  power  of  active  rotation,  whilst  passive 
rotary  movements  are  accompanied  by  crepitus,  the  head  of  the 
bone  and  upper  fragment  remaining  immobile  below  the  outer 
condyle  unless  impaction  is  present. 

The  displacnmnt  is  somewhat  characteristic.  If  the  fracture  is 
situated  above  the  insertion  of  the  pronator  teres,  the  upper  fragment  is 
flexed  and  fully  supinated  by  the  action  of  the  biceps  and  supinator 
brevis,  whilst  the  lower  fragment  is  drawn  towards  the  ulna  and  fully 
pronated  by  the  unopposed  action  of  the  two  pronator  muscles. 
Treatment. — Inasmuch  as  it  is  practically  impossible  to  command 
the  small  upper  fragment,  the  lower  must  be  brought  into  apposi- 
tion with  it  by  fully  supinating  the  forearm  and  hand  after  flexing 
the  elbow,  and  applying  a  posterior  splint,  the  patient  being  pre- 
ferably kept  in  bed  for  a  time  and  the  arm  laid  on  pillows.  It 
may  afterwards  be  supported  in  a  hollow  leather  splint  carried 
across  the  body,  and  with  the  palm  directed  upwards. 

When  the  fracture  is  placed  below  the  insertion  of  the  pronator  teres^ 
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the  upper  fragment  is  drawn  forwards  by  the  action  of  the  biceps, 
and  inwards  by  the  pronator,  assuming  a  position  midway  between 
pronation  and  supination  ;  the  lower  fragment  is  approximated  to 
the  uhaa  partly  by  the  direct  action  of  the  pronator  quadratus,  partly 
by  the  supinator  longus  tilting  the  upper  end  inwards ;  the  hand  is 
fully  pronated  looking  downwards.  Union  to  the  ulna  by  callus 
thrown  across  the  interosseous  space  is  not  unlikely  to  occur.  Treat- 
ment by  anterior  and  posterior  splints  may  here  be  adopted,  with  a 
good  interosseous  pad  interposed  between  the  limb  and  the  splints, 
the  arm  being  placed  midway  between  pronation  and  supination, 
and  the  hand  fully  adducted. 

4.  The  Lower  End  of  the  Badius  is  broken  with  extreme  fre- 
quency, constituting  what  is  known  as  Colles's  Fracture.  This 
injury  occurs  most  commonly  in  women  of  advanced  years, 
although  it  may  happen  at  any  age  or  to  either  sex.  It  is  almost 
invariably  due  to  falls  upon  the  outstretched  palm,  when  the  han<l 
is  completely  pronated  and  extended.  The  line  of  fracture  is 
placed  about  i  inch  from  the  wrist,  though  rather  under 
than  over  this.  It  is  usually  transverse,  but  occasionally 
oblique  in  an  antero-posterior  direction,  sloping  from  above  down- 
wards and  forwards,  so  that  the  fracture  is  nearer  the  wrist-joint 
in  front  than  it  is  behind,  and  also  not  uncommonly  oblique  later- 
ally, slanting  from  without  downwards  and  inwards  (Plate  XIX.). 

The  displacement  is  somewhat  complicated,  (a)  The  lower 
fragment  is  carried  backwards  and  a  little  upwards,  a  condition 
resulting  from  the  direction  of  the  violence,  viz.,  a  fall  on  the 
palm  of  the  outstretched  hand,  the  radius  being  thus  compressed 
between  the  ground  and  the  weight  of  the  body,  and  yielding  at 
what  is  evidently  a  weak  spot ;  this  deformity  is  maintained  by 
the  action  of  the  radial  extensor  muscles  of  the  wrist,  and  often 
by  impaction  of  the  fragments,  (b)  From  the  fact  that  the  main 
violence  is  received  by  the  ball  of  the  thumb,  owing  to  the  extreme 
pronation  of  the  hand,  the  outer  side  of  the  lower  fragment  is 
displaced  more  than  the  inner,  which,  moreover,  remains  fixed  to 
the  ulna  by  the  strong  inferior  radio-ulnar  ligaments.  This 
position  is  in  part  kept  up  by  the  tension  of  the  extensors  of  the 
thumb  and  the  supinator  longus,  but  mainly  by  impaction  of  the 
fragments.  The  hand  and  carpus  always  follow  the  lower  frag- 
ment, and  hence  the  former  becomes  markedly  abducted,  causing 
the  styloid  process  of  the  ulna  to  become  unduly  prominent,  and 
lower  than  that  of  the  radius,  whereas  it  is  normally  placed  on  a 
slightly  higher  level.  Occasionally  the  styloid  process  of  the  ulna 
is  actually  torn  off,  or  the  internal  lateral  ligament  ruptured, 
allowing  displacement  outwards  of  the  whole  hand  (Plate  XX.). 
(c)  The  lower  fragment  is  also  rotated  around  a  transverse  axis, 
so  that  the  lower  articular  surface  looks  backwards  as  well  as 
downwards,  a  displacement  due  to  the  fact  that  in  falling  the 
force  is  directed,  through  the  carpus,  more  to  the  posterior  than 
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to  the  anterior  aspect  of  the  bone,  (d)  The  upper  fragment  is 
pronated  and  approximated  to  the  ulna  by  the  pronator  quadratus 
muscle.  The  deformity  produced  by  the  fracture  is  therefore  very 
characteristic.  The  hand  is  in  a  position  of  radial  abduction,  and 
usually  pronated,  with  the  fingers  somewhat  flexed  (dinner-fork 
deformity).  Three  abnormal  osseous  projections  are  present : 
(i)  The  styloid  process  or  head  of  the  ulna  is  very  marked,  owing 
to  the  radial  abduction  of  the  hand  (Fig.  147) ;  (ii.)  on  the  back  of 
the  wrist  is  .a  prominence  which  terminates  abruptly  above, 
caused  by  the  projection  of  the  lower  fragment  (Fig.  146) ;  and 
(iii.)  corresponding  to  this  dorsal  projection  there  is  a  well- 
marked  depression  on  the  palmar  surface,  and  above  it  a  less 
sharply-denned  swelling,  which  gradually  shelves  into  the  fore- 
arm, due  to  the  upper  fragment.  Pronation  and  supination  are 
lost»  and,  as  a  rule,  there  is  neither  crepitus  nor  preternatural 
mobility,  owing  to  impaction  of  the  fragments.     In  doubtful  cases 


Fig.  146. — CoLLEs's  Fracture  :  Fig.  147. — Colles's  Fracture  : 

Lateral  View.  Palmar  View.     (Tillmanns.) 

help  in  diagnosis  may  be  obtained  by  observing  the  relative 
position  of  the  two  styloid  processes  ;  normally,  that  of  the  radius 
IS  well  below  that  of  the  ulna,  but  in  cases  of  fracture  the  ulnar 
projection  is  below  that  of  the  radius. 

As  already  stated,  the  fracture  is  commonly  impacted,  the 
upper  fragment  being  firmly  driven  into  the  cancellous  tissue  of 
the  lower  end ;  excess  of  violence  may,  however,  disimpact,  but 
often  at  the  expense  of  comminution  of  the  lower  fragment. 
Union  is  effected  without  difficulty,  but  the  patient  should  always 
be  warned  at  an  early  date  to  expect  some  deformity  about  the 
wrist,  as  well  as  considerable  impairment  in  the  subsequent 
mobility  of  the  fingers  and  hand,  owing  partly  to  adhesions  in  the 
joint,  partly  to  blood  trickling  down  the  tendon  sheaths  and  fixing 
the  tendons. 

Treatment. — To  reduce  the  deformity,  extension  and  manipula- 
tion are  both  needed.  The  patient  should  be  seated  on  a  chair, 
and  the  surgeon,  standing  in  front,  should  grasp  the  hand  firmly, 
using  the  right  hand  for  fractures  on  the  right  side,  and  the  left 
for  those  on  that  side.  Counter-extension  is  made  from  the  flexed 
elbow,  and  the  hand  is  then  forcibly  extended   and   adducted ; 
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disimpaction  is  thus   brought  about,  and  a  little  manipulation 
enables  the  fragments  to  be  moulded  into  position. 

Many  plans  have  been  adopted  in  the  application  of  splints  for 
this  fracture:  (i)  A  piece  of  Gooch  splint  is  perhaps  the  most 
simple  and  efficacious.  It  is  shaped  so  as  to  cover  the  radius 
front  and  back  as  far  as  the  middle  line  of  the  arm,  and  extends 
nearly  from  the  elbow  to  the  front  and  back  of  the  knuckles  of 
the  index  and  middle  fingers :  its  lower  end  is  hollowed  out  in  a 
horseshoe  manner,  so  as  not  to  reach  beyond  the  end  of  the 
metacarpal  bone  of  the  thumb.  This  is  well  padded  and  firmly 
bandaged  on;  it  grasps  the  radius  and  steadies  the  hand  in  a 
position  of  adduction,  without  in  any  way  interfering  with  the 
movements  of  the  fingers.  (2)  Cart's  splint  (Fig.  148)  consists  of 
two  shaped  pieces  of  wood  fitting  the  front  and  back  of  the  radial 
side  of  the  forearm,  whilst  to  the  palmar  one  is  attached  an  oblique 
rod  to  be  grasped  by  the  fingers,  and  thus  the  hand  and  wrist  are 
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Fig.  148. — Carr's  Splint  for  Colles's  Fracture  of  Left  Hand. 

maintained  in  a  position  of  adduction,  whilst  the  fingers  can  be 
freely  moved.  (3)  The  Pistol  splint  consists  of  a  straight  portion 
fitted  to  the  front  of  the  forearm,  whilst  the  handpiece  is  bent  at 
an  angle  like  the  butt-end  of  a  pistol.  It  may  also  be  applied  to 
the  back  of  the  forearm,  together  with  a  short  straight  splint  on 
the  palmar  aspect  reaching  to  the  wrist.  It  keeps  the  hand  and 
arm  in  excellent  position,  but  is  objectionable  because  the  fingers 
are  also  restrained.  If,  however,  it  is  shortened  at  the  end  of  four 
or  ^\e  days  so  as  not  to  extend  beyond  the  knuckles,  it  may  be 
used  without  doing  harm.  (4)  Two  straight  splints  may  be 
applied  to  the  front  and  back  of  the  forearm,  which  is  kept  mid- 
way between  pronation  and  supination  ;  neither  should  extend 
beyond  the  knuckles,  so  that  the  fingers  are  free.  The  weight  of 
the  hand,  when  the  arm  is  slung,  keeps  it  in  a  position  of  adduc- 
tion. 

Union  is  usually  firm  enough  in  a  fortnight  to  permit  the 
removal  of  the  splints,  the  arm  being  kept  in  a  leather  or  gutta- 
percha support  for  some  time  longer.  Massage  and  passive 
movement  should  be  employed  after  the  first  week,  and  the 
fingers  left  free  and  exercised  after  the  first  day  or  two. 

5.  Separation  of  the  Lower  Epiphysis  of  the  radius  occurs  in  young 
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people  under  twenty,  and,  when  the  lower  fragment  is  displaced 
backwards,  simulates  somewhat  closely  a  Colles's  fracture.  The 
lower  end  of  the  diaphysis  projects  anteriorly  to  a  much  greater 
extent,  and,  indeed,  may  protrude  through  the  skin  of  the  wrist, 
causing  the  fracture  to  bKome  compound.  The  lower  end  of  the 
ulna  may  also  be  involved  in  the  accident,  either  the  epiphyds 
being  separated,  or  the  shaft  broken  a  little  above.  This  condi- 
tion may  also  be  mistaken  for  a  backward  dislocation  of  the  wrist, 
but  a  diagnosis  can  be  readily  made  by  observing  the  relative 
position  of  the  styloid  processes  to  the  carpal  bones.  Lateral 
dis[dacement  also  occurs  in  some  cases  (Fig  i4{)).  Treatment  is 
practically  the  sair.e  as  for  Colles's  fracture. 


Should  arrest  of  growth  result  from  this  accident,  the  hand 
retains  its  connection  with  the  stunted  radius,  but  the  ulna  con- 
tinues to  grow  downwards,  and  its  lower  end  is  found  on  the 
inner  and  posterior  aspect  of  the  carpus,  whiqh  is  pushed  (n  bloc 
towards  the  radial  side,  but  without  any  marked  abduction. 

Fracture  of  both  Banea  of  the  Forearni  may  result  from  direct 
or  indirect  violence,  but  more  commonly  from  the  former.  Any 
part  of  the  bones  may  yield,  but  the  middle  and  lower  thirds 
are  most  frequently  affected,  owing  to  their  greater  exposure. 
The  line  of  fracture  may  be  transverse  or  oblique,  and  the  dis- 
placement varies  both  with  this  and  with  the  force  employed. 
Occasionally  both  bones  are  broken  close  to  the  wrist  by  a  fall 


PLATE  XXI. 


Displacement  odiwakds. 
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on  the  palm  of  the  hand  (Plate  XXL).  The  upper  fragments  are 
usually  drawn  together  and  pronated,  whilst  the  lower  end  of  the 
radius  is  drawn  up  by  the  supinator  longus.  The  diagnosis  of 
these  fractures  is  very  simple,  since  there  is,  as  a  rule,  obvious 
deformity.  Treatment  consists  in  reduction  by  extension  con- 
joined with  manipulation,  and  the  application  of  splints  which  will 
prevent  cross-union  of  the  bones.  If  the  fracture  is  above  the 
insertion  of  the  pronator  teres,  the  arm  must  be  put  up  in  full 
supination,  as  suggested  for  a  similar  fracture  of  the  radius  alone 
(p.  462),  whilst  below  that  spot  the  usual  position  midway 
between  pronation  and  supination  may  be  allowed.  Union  is 
generally  complete  in  five  or  six  weeks. 

Fractures  of  the  Metacarpal  Bones  and  Phalanges  are  not  un- 
common, being  due  to  direct  violence,  and  hence  usually  trans- 
verse in  direction.  There  is  generally  but  little  displacement, 
though  occasionally  the  fragments  may  overlap.  An  oblique 
fracture  sometimes  occurs  through  the  base  of  the  first  meta- 
carpal, separating  the  anterior  portion,  which  remains  in  situ, 
whilst  the  rest  of  the  shaft  is  drawn  upwards  and  backwards. 
There  is  always  a  certain  amount  of  localized  swelling  and 
tenderness  in  these  fractures.  The  only  treatment  required 
is  immobilization  for  a  short  time,  and  for  the  phalanges  a  small 
zinc  splint  moulded  along  the  front  of  the  finger  acts  admirably. 

Fractures  of  the  Pelvis. 

Fractures  of  the  pelvic  bones  are  almost  always  the  result 
of  direct  injury,  such  as  blows,  gunshot  wounds,  and  railway, 
carriage,  or  cart  accidents.  For  convenience  they  may  be  de- 
scribed under  the  following  headings : 

1.  Fractures  of  the  False  Pelvis. — A  portion  of  the  crista  ilii 
may  be  broken  off,  or  the  anterior  or  posterior  spines  separated, 
or  merely  a  fissure  in  the  bone  produced.  But  little  importance 
attaches  to  such  conditions,  as  the  displacement  can  never  be  great, 
although  a  portion  of  the  crest  may  be  drawn  down  by  the  glutei 
muscles,  or  the  anterior  superior  spine  displaced  by  the  sartorius ; 
in  severer  cases,  when  the  bones  are  crushed  and  comminuted, 
the  true  pelvis  is  likely  to  be  also  affected,  and  more  serious  con- 
sequences may  then  arise.  Considerable  pain  is  always  produced 
by  these  conditions,  especially  on  any  vigorous  respiratory  move- 
ments. Union  occurs  readily,  all  the  treatment  required  being  to 
keep  the  patient  quiet  in  bed  with  the  shoulders  raised,  and  the 
legs  supported  to  relax  the  muscles.  A  flannel  bandage  round 
the  pelvis  gives  comfort  and  support. 

2.  Fracture  of  the  True  Pelvis  is  a  much  more  serious  accident. 
The  line  of  fracture  usually  runs  into  the  obturator  foramen,  and 
may  detach  both  the  horizontal  ramus  of  the  pubes  and  the 
ascending  ramus  of  the  ischium  from  the  rest  of  the  innominate 
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bone  (Fig.  150).  This  is  frequently  conjoined  with  a  fracture 
through  the  sacro-itiac  synchondrosis  either  on  the  same  or 
opposite  side,  but  more 
frequently  the  latter; 
whilst  a  double  fracture, 
front  and  back,  may  also 
occur  at  these,  the  weakest 
points.  The  cause  of  the 
posterior  fracture  is  that, 
when  the  pelvic  ring  has 
yielded  anteriorly  from 
the  violence,  the  con- 
tinued strain,  whether  di- 
rected from  the  front  or 
from  the  sides,  must 
necessarily  fall  on  the 
part  where  the  ilium  is 
most  closely  connected 
with  the  sacrum,  and  the  bones  then  give  way  rather  than  the 
unyielding  and  powerful  sacroiliac  ligaments.  The  Symptoms 
are  those  of  shock  and  pain  in  and  around  the  pelvis,  especially 
on  movements  of  the  legs  or  on  coughing.  There  may  be  local 
ecchymosis,  and  tenderness  over  the  pubic  ramus,  and  the  patient 
either  cannot  stand,  or  feels  as  if  he  were  falling  to  pieces  on 
attempting  to  do  so.  There  is  rarely  any  deformity,  although 
occasionally  such  an  occurrence  is  noted.  Crepitus  may  be 
elicited  on  grasping  the  iliac  bones,  and  moving  them  one  on  the 
other ;  but  such  a  method  of  investigation  must  be  very  sparingly 
indulged  in.  Comphcations  frequently  arise  from  injury  to  the 
internal  viscera,  especially  the  bladder,  rectum,  urethra,  or  vagina, 
as  indicated  by  hemorrhage  into  or  from  these  organs.  An  aseptic 
catheter  should  be  passed  as  a  routine  proceeding,  and  if  the 
urine  is  blood-stained,  it  is  tied  in. 

Treatment. — The  patient  should  be  moved  with  the  greatest 
care,  for  fear  of  producing  or  increasing  visceral  complications. 
He  is  put  to  bed,  and  any  obviously  displaced  fragments  reduced, 
if  practicable,  possibly  under  an  anassthetic.  A  broad  flannel 
bandage  should  be  applied,  the  knees  tied  together,  and  a  leather 
or  poroplastic  splint  moulded  to  the  pelvis.  Visceral  complica- 
tions must  receive  attention,  as  indicated  elsewhere.  Union  may 
be  expected  in  about  six  weeks,  but  the  patient  should  be  kept  in 
bed  for  at  least  eight,  and  even  then  only  allowed  to  get  about  on 
crutches,  wearing  a  padded  belt. 

3.  Fracture  of  the  Acetabnlnm  is  of  two  types :  either  the 
posterior  lip  is  broken  off  as  a  result  of  violence  directed  against 
it  by  the  head  of  the  femur,  which  is  dislocated  backwards  by  the 
same  accident ;  or  a  fall  on  the  trochanter  may  cause  a  simple 
fissure  extending  into  or  across  the  cavity,  or  may  resolve  it  into 
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its  three  constituent  elements,  or  may  even  drive  the  head  of 
the  bone  into  the  pelvis.  In  the  former  case,  the  limb  is  in  the 
position  of  a  dorsal  dislocation ;  this  can  be  reduced  without 
difficulty,  and  possibly  with  crepitus,  but  manifests  a  great 
tendency  to  recur.  Prolonged  extension  with  a  long  splint  is 
needed  in  such  cases.  In  the  latter  class  of  injury  a  mere  fissure 
of  the  acetabulum  produces  but  few  symptoms  beyond  a  little 
pain  and  impairment  of  movement ;  but  if  the  head  of  the  bone 
is  driven  into  the  pelvic  cavity,  the  symptoms  are  much  more 
serious,  on  account  of  the  associated  injuries  to  the  viscera  and 
the  greater  amount  of  violence  employed.  The  case  will  resemble 
one  of  fracture  of  the  neck  of  the  femur,  but  there  is  usually  only 
very  slight  mobility,  and  the  head  of  the  bone  may  be  felt  within 
the  pelvis  on  rectal  examination.  An  attempt  should  be  made  to 
free  the  head  of  the  bone,  and  the  case  treated  as  one  of  fracture 
of  the  neck  of  the  femur ;  but  a  fatal  issue  is  very  likely  to  follow. 

4.  Fracture  of  the  Tuber  Ischii  results  from  falls  in  the  sitting 
position.     The  diagnosis  is  often  obscure. 

5.  Fracture  of  the  Sacrum  is  always  due  to  direct  violence  of 
considerable  severity,  such  as  kicks,  blows,  or  gunshot  wounds. 
It  is  not  unfrequently  comminuted,  and,  from  the  associated  injury 
to  the  lower  sacral  nerves,  may  result  in  loss  of  power  of  the 
bladder  and  rectum.  In  a  transverse  fracture,  the  lower  fragment 
is  usually  displaced  forwards,  and  may  cause  pressure  upon  the 
rectum ;  irregularity  in  the  shape  of  the  bone  may  be  detected 
from  within  (per  rectum)  or  from  without.  Treatment. — The 
lower  fragment  should  be  replaced,  if  possible ;  but  considerable 
difficulty  may  be  experienced  in  keeping  it  in  position.  A  well- 
fitting  pelvic  band,  with  rest  in  bed,  is  probably  all  that  is  necessary. 

6.  Fractures  of  the  Coccyx  are  by  no  means  uncommon  as  a 
result  of  falls  or  blows,  although  its  mobility  often  protects  it 
from  injury.  Great  pain  is  felt  on  walking,  or  on  any  movement 
which  increases  the  intra-abdominal  pressure,  such  as  straining, 
coughing,  defaecation,  etc.,  since  the  coccygeus  muscle  which  is 
attached  to  this  bone  forms  part  of  the  lower  diaphragm  of  the 
abdomen.  A  rectal  examination  reveals  preternatural  mobility 
of  the  lower  fragment,  angular  deformity,  and  perhaps  crepitus. 
The  Treatment  consists  in  keeping  the  patient  at  rest  until  union 
has  occurred ;  it  is  impossible  to  apply  any  apparatus  to  corr,ect 
the  deformity.  Sometimes  the  bone  unites  at  an  angle,  causing 
much  pain  and  discomfort,  whilst  difficulty  in  parturition  may  also 
arise  from  this  cause.  Excision  of  the  hone  is  then  required.  The 
patient  lies  semi-prone  with  the  legs  slightly  flexed  or  in  the 
lithotomy  position,  and  a  longitudinal  incision  is  made  in  the 
middle  line.  The  apex  and  lateral  margins  of  the  bone  are 
cleared,  and  the  ligamentous  tissues  uniting  it  to  the  sacrum 
divided  by  the  knife ;  the  bone  is  now  laid  hold  of  by  sequestrum 
forceps,  and  its  remaining  attachments  severed,  due  precautions 
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being  taken  not  to  encroach  on  the  rectum.  Two  or  three  stitches 
are  inserted,  and  also  a  drainage-tube  for  a  few  hours ;  the  dressing 
is  secured  in  position  by  a  T-bandage,  but  it  is  not  common  to 
obtain  healing  by  first  intention.  The  bowels  should  be  confined 
for  some  days  after  the  operation. 

Fails  upon  the  coccyx,  unaccompanied  by  fracture,  sometimes 
give  rise  to  a  most  severe  and  intractable  type  of  neuralgia, 
known  as  coccydynia,  which  may  quite  prevent  the  patient  from 
following  his  avocations.  If  all  the  usual  sedatives  fail  in  giving 
relief,  the  bone  must  be  excised. 


Fractures  of  the  Upper  End  of  the  Femur. 

I.  Fractures  of  the  Neck  of  the  Femur  are  commonly  divided  into 
intra-  and  extra-capsular  varieties,  and,  although  this  is  by  no  means 
free  from  objections,  yet  it  constitutes  a  useful  working  basis. 

The  Intracapsular  Fracture,  or  fracture  near  the  head  (Fig.  151), 
though  it  has  occurred  in  children  and  adolescents,  is  almost  in- 
variably met  with  in  persons  in  advanced  life,  and  especially  in 
females.  This  is  explained  by  the  atrophic  changes  which  take  place 

in  the  cervix  femoris  of  elderly  people.  The 
spaces  between  the  bony  cancelU  are  en- 
larged, and  loaded  with  soft  fat,  whilst  the 
ensheathing  compact  tissue  is  thinned,  and 
the  *caicar  femorale*  of  Merkel  (i.e,,  the 
process  of  thick  cortical  substance  running 
from  the  lesser  trochanter  to  the  under 
part  of  the  head)  is  atrophied.  The  neck 
of  the  bone  is  sometimes  more  horizontal 
than  usual,  and  the  head  sinks  below  its 
usual  position.  Under  such  circumstances, 
it  requires  but  little  violence  to  produce  a 
fracture,  the  direction  of  which  varies  ac- 
cording to  the  force  applied.  As  a  rule, 
the  accident  is  due  to  some  slight  stumble 
or  fail,  such  as  slipping  off  the  kerb  or 
tripping  upstairs ;  the  bone  yields  in  con- 
sequence, and  the  patient  falls  to  the  ground.  The  line  oi 
fracture  may  be  transverse  or  oblique,  and  is  mainly  intra- 
capsular. Some  of  the  fibres  reflected  from  the  under  surface  of 
the  capsule  to  the  head  of  the  bone  may  remain  untorn  at  first, 
but  later  on  they  may  give  way  from  inflammatory  softening  or 
injudicious  manipulation  or  attempts  to  use  the  limb.  The 
fracture  is  not  usually  impacted ;  if,  however,  this  condition 
should  occur,  the  upper  end  of  the  neck  is  driven  into  the  loose 
cancellous  tissue  of  the  head.  The  displacement  is  necessarily 
limited  entirely  to  the  lower  fragment,  which  is  drawn  upwards 
by  the  glutei,  recti,  and  hamstring  muscles,  and  rotated  outwards 


Fig.  151. — Intracapsu- 
lar Fracture  of  ths 
Cervix  Femoris. 
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and  somewhat  backwards,  so  that  the  fractured  surface  looks 
almost  directly  forwards. 

The  Method  of  Union  in  these  cases  depends  to  a  large  extent 
upon  the  general  condition  of  the  individual.  If  of  a  healthy 
temperament,  and  without  any  chronic  pulmonary  affection,  so 
that  he  can  be  kept  in  the  recumbent  posture  for  six  or  eight 
weeks,  bony  union  may  certainly  occur,  in  spite  of  the  fact 
that  at  first  synovial  fluid  finds  its  way  between  the  fractured 
surfaces.  The  main  process  of  repair  takes  place  from  the  lower 
end,  but  little  callus  being  formed  from  the  head  of  the  bone,  the 
vascular  supply  being  only  just  sufficient  to  maintain  its  vitality. 
If,  however,  the  patient  is  feeble  and  weakly,  and  especially  if  the 
subject  of  chronic  bronchitis  and  emphysema,  the  prognosis  is  by 
no  means  good,  since  hypostatic  pneumonia  and  extensive  bed- 


FlO.    IJZ. — ExtRACAFSULAR   FrACTURB   OP   CERVIX   FEMORIS. 

A,  From  behind,  showing  detachment  of  both  trochanters  ;  B,  on  section, 
showing  impaction  of  head  and  neck  into  base  of  (rochanter,  which  also  is 
delach«I. 
sores  may  carry  him  off  during  the  short  stay  in  bed,  which  is 
always  necessary,  in  order  to  relieve  the  more  urgent  symptoms 
of  pain.  Bony  union  is  never,  under  these  circumstances,  to  be 
expected,  and  a  loose  fibrous  union,  or  even  a  false  joint,  is  the 
best  that  can  be  looked  for,  the  patient  henceforth  walking  with 
the  as^stance  of  a  stick  or  crutch.  The  prognosis  is,  of  course, 
much  improved  by  the  presence  of  impaction,  and  the  fear  of 
breaking  this  down  must  ever  be  in  the  mind  of  the  examining 
surgeon ;  whilst  the  integrity  of  bridges  of  periosteum  and  re- 
flected fibres  from  the  capsule  also  improves  the  outlook. 

EztracapBubu:  Fracture  of  the  cervix  femoris  (fracture  near  the 
trochanter)  is  an  absolute  misnomer,  since  the  capsule  extends 
to  the  shaft  of  the  bone  along  the  anterior  intertrochanteric  line, 
and  leaves  no  portion  of  the  neck  uncovered  in  this  situation. 
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The  line  of  fracture  is  placed  in  front,  either  along  the  attachment 
of  the  capsule  or  within  it,  and  is  really  only  extracapsular 
behind  ;  sometimes,  moreover,  the  shaft  itself  is  considerably 
encroached  on.  The  great  trochanter  is  often  involved  in  the 
fracture,  being  splintered  or  detached,  and  the  lesser  trochanter 
may  be  split  off  with  a  portion  of  the  shaft,  so  that  the  bone  is 
broken  into  at  least  three  different  fragments  (Fig.  152)- 

Mechanism. — This  fracture  is  usually  the  result  of  direct  violence 
acting  transversely  upon  the  trochanter  major,  as  from  a  heavy 
fall  upon  the  hip.  The  posterior  part  of  the  neck,  being  weaker 
than  the  anterior,  first  gives  way,  being  more  or  less  crushed  and 
comminuted ;  the  whole  neck  then  yields,  and  the  severed  head 
and  neck  are  forcibly  impacted  into  the  junction  of  the  trochanter 
and  shaft  (Fig.  152,  B).  The  majority  of  these  cases  are  thus 
primarily  impacted,  continuation  of  the  violence  producing  dis- 
impaction,  coupled  either  with  detachment  of  one  or  both  tro- 
chanters, or  with  comminution  of  the  great  trochanter.  A  similar 
result  may  follow  from  the  inflammatory  exudation  causing  a  late 
separation  of  the  impacted  parts,  or  from  injudicious  manipulation. 

The  displacement  is  much  the  same  as  in  the  former  variety ; 
the  upper  fragment  remains  in  statu  quo,  whilst  the  lower  is 
drawn  up  and  everted,  only  to  a  greater  extent.  Shortening 
ma^  at  first  be  slight,  but  is  likely  to  increase  at  the  end  of 
a  tew  days,  as  a  result  of  disimpaction  of  the  fragments,  or 
from  the  yielding  of  the  reflected  fibres  of  the  capsule,  or  from 
the  tonic  action  of  the  muscles.  Later  on,  moreover,  the  shorten- 
ing may  again  increase  from  a  rapid  absorption  of  the  neck,  which 
occasionally  follows  this  accident,  or  is  possibly  due  to  the  super- 
vention of  chronic  traumatic  arthritis. 

The  Signs  and  Symptoms  of  these  two  fractures  may  well  be 
considered  together,  the  points  of  similarity  and  contrast  being  in 
this  way  more  effectually  emphasized. 

(a)  The  signs  of  local  trauma^  viz.,  pain,  bruising,  and  swelling, 
may  be  present  in  both ;  but  whilst  slight  in  the  intracapsular 
variety,  they  are  very  marked  in  the  extracapsular.  It  must  not 
be  overlooked,  however,  that  even  in  the  former  the  patient  may 
fall  on  the  affected  hip  after  the  fracture  has  occurred,  and  thus 
cause  a  considerable  amount  of  bruising. 

{b)  Crepitus  is  evident  in  the  unimpacted  forms  of  each  ;  but  it 
is  unnecessary  and,  indeed,  extremely  unwise  to  elicit  it  by  forcible 
manipulation,  especially  in  the  intracapsular  variety. 

(c)  Loss  of  power  of  the  limb  exists  to  a  variable  extent,  and  is 
perhaps  more  marked  in  the  extracapsular  form  than  in  the 
mtracapsular.  Cases  of  the  latter  in  which  the  patient  was  able 
to  walk  into  hospital  some  days  after  the  accident  are  not  unknown, 
and  are  probably  due  to  impaction. 

{d)  Eversion  is  a  most  characteristic  feature  in  both  varieties,  the 
limb  lying  absolutely  helpless  on  its  outer  side.     This  displace- 
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ment  is  accredited  to  the  natural  weight  of  the  limb,  to  the  greater 
fragility  of  the  back  of  the  cervix,  causing  it  to  be  more  com- 
minuted than  the  anterior  surface,  and,  lastly,  to  the  greater 
power  of  the  external  rotator  muscles.  Inversion  has  been  met 
with  in  a  few  rare  cases,  but  is  probably  due  to  the  violence  in 
the  particular  instance  being  directed  from  behind  forwards,  and 
to  impaction  of  the  fragments. 

(e)  Shortening  is  slight  in  the  early  stage  of  intracapsular,  and 
much  greater  in  the  extracapsular,  fractures.  In  the  latter  case 
the  shortening  usually  attains  its  maximum — viz.,  i^  to  2J^,  or 
even  3  inches — at  once ;  but  such  is  not  always  the  case  in  the 
former.  It  is  indicated  by  displacement  of  the  trochanter  upwards, 
due  allowance  being  made  for  the  position  of  the  limb  as  regards 
abduction  or  adduction. 

(/)  The  position  of  the  great  trochanter  is  of   the  greatest  im- 


Fig.  153. — N£laton*s  Line  and  Bryant's  Measurement  for  ascertaining 

Position  of  Great  Trochanter. 

portance.  It  is  raised  above  its  ordinary  level  and  everted ;  it  is 
approximated  to  the  middle  line  of  the  body  and  to  the  anterior 
superior  iliac  spine,  and  rotates  in  the  arc  of  a  smaller  circle  than 
usual,  the  radius  being  the  thickness  of  the  trochanter  alone, 
instead  of  including  also  the  length  of  the  neck.  The  demonstra- 
tion of  this  position  is  most  important,  and,  amongst  others,  the 
following  tests  are  employed : 

Nelaton's  line  (Fig.  153)  is  one  drawn  from  the  anterior  superior 
spine  to  the  most  prominent  point  of  the  tuber  ischii  (AB).  The 
centre  of  this  (D)  corresponds  to  the  top  of  the  great  trochanter, 
if  the  limb  is  placed  in  the  axis  of  the  body ;  but  if  either  abduc- 
tion or  adduction  is  present,  the  top  is  situated  slightly  above  or 
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below  the  line.  Definite  elevation  of  the  bone  above  the  line 
indicates  shortening  of  the  limb  due  to  dislocation  backwards, 
fracture  of  the  neck,  or  absorption  of  the  neck  from  disease. 

Bryant* s  Test  Line  (Fig.  153). — In  this  the  patient  lies  flat  on  a 
horizontal  couch,  and  a  vertical  line  (AC)  is  drawn  from  the 
anterior  superior  spine ;  a  thin  wooden  rod  held  against  the  side 
answers  this  purpose  admirably.  The  perpendicular  distance  of 
the  top  of  the  great  trochanter  from  the  line  (CD)  is  compared 
with  a  similar  measurement  on  the  opposite  side ;  definite 
shortening  may  thus  be  discovered. 

Morrises  biirochanteric  test  indicates  the  amount  of  inward  dis- 
placement. It  is  conducted  by  measuring  the  distance  between 
the  outer  surfaces  of  the  trochanters  and  the  middle  line  of  the 
body  by  means  of  a  rod  graduated  from  the  centre,  along  which 
two  pointers  work  outwards.  Shortening  in  this  direction  will 
also  be  observed  in  most  dislocations  of  the  hip-joint. 

One  other  change  in  the  great  trochanter  may  be  noted  in  the 
extracapsular  form  of  fracture,  which  can  be  utilized  as  a  useful 
diagnostic  feature  between  it  and  the  intracapsular  variety,  viz., 
the  great  amount  of  thickening  of  the  process  which  is  always  pro- 
duced, owing  to  the  excessive  development  of  callus.  In  the 
intracapsular  variety  it  is  rarely  fissured  or  injured,  and  therefore 
no  thickening  occurs. 

(g)  Lastly,  relaxation  of  the  fascia  between  the  crest  of  the  ilium 
and  the  great  trochanter  (that  is,  of  the  upper  part  of  the  ilio- 
tibial  band)  is  given  as  a  characteristic  feature  of  these  fractures. 

Diagnosis. — Simple  unimbacted  fractures  are  readily  detected,  and 
there  can  be  but  little  difficulty  in  distinguishing  the  two  forms, 
either  from  one  another  or  from  other  injuries.  The  fact  that  an 
impacted  fracture  has  occurred  can  also  be  easily  made  out  as  a 
rule,  the  pain,  eversion,  and  shortening  sufficing  to  indicate  its 
existence ;  but  it  is  often  very  difficult  to  say  which  of  the  two 
forms  of  fracture  is  present,  especially  if  the  surgeon  is  not  called 
till  late  in  the  case.  The  character  of  the  accident  and  the  age 
of  the  patient  must  be  taken  into  account,  whilst  the  existence  of 
Assuring  or  thickening  of  the  trochanter,  or  an  excessive  amount 
of  shortening,  may  indicate  that  the  lesion  has  been  extracapsular. 
A  severe  contusion  of  the  hip,  which  may  be  associated  with  marked 
eversion,  is  known  from  a  fracture  by  the  absence  of  shortening 
and  crepitus ;  there  is  no  displacement  of  the  trochanter,  which 
rotates  in  a  normal  manner.  The  shortening  which  sometimes 
follows,  owing  to  subsequent  atrophy  of  the  neck,  may,  however, 
complicate  matters.  In  a  dislocation  the  head  of  the  bone  can  be 
felt  in  an  abnormal  position,  and  hence  no  difficulty  should  be 
experienced  in  its  recognition.  In  chronic  osteo -arthritis  of  the  hip 
with  antecedent  shortening  and  marked  bony  crepitus,  there  may 
be  no  history  of  accident,  and  no  acute  eversion,  pain,  or  loss  of 
power;  possibly  the  existence  of  similar  disease  in  other  joints 
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may  assist  the  surgeon,  whilst  osteo-arthritis  of  the  hip  usually 
results  in  prominence  of  the  trochanter,  and  not  in  flattening,  as 
occurs  after  fracture.  Moreover,  the  fascia  above  the  trochanter 
is  never  relaxed  in  osteo-arthritis,  always  in  fractures.  It  must 
not  be  forgotten  that,  after  an  intracapsular  fracture,  the  patient 
may  fall,  not  on  the  injured  side,  but  on  the  sound  thigh,  and  cases 
have  been  known  where  the  surgeon's  attention  was  directed  to 
the  wrong  limb  owing  to  the  amount  of  bruising  there  manifested. 

The  Treatment  of  intracapsular  fractures  must  depend  in  great 
measure,  as  already  stated,  upon  the  individual. 

If  old,  weakly,  and  with  a  tendency  to  chronic  bronchitis,  long 
confinement  to  bed  would  have  a  most  deleterious,  if  not  fatal, 
effect.  In  such  cases  the  limb  is  put  at  rest  for  a  few  days 
between  sandbags,  and  cooling  lotions  applied.  A  Thomas's 
splint  should  be  fitted  as  early  as  possible,  and  the  patient 
encouraged  to  get  about  on  crutches. 


Fig.  154. — Liston's  Splint  padded  and  applied. 

a,  Perineal  band. 

In  a  healthy  individual  with  good  physique,  where  bony  union 
may  be  expected,  the  patient  is  kept  at  rest  in  bed  for  six  or 
eight  weeks,  by  means  of  Liston's  splint  (Fig.  154).  This  needs 
careful  adjustment,  but  is  satisfactory  in  its  results  when  properly 
applied.  It  should  reach  from  the  axilla  to  about  6  inches  below 
the  ankle,  and  is  fixed  to  the  leg  and  body  either  by  bandages,  or 
much  better  by  two  broad  sheets,  which  first  firmly  envelop  the 
splint,  and  are  then  passed  round  the  body,  and  finally  secured  by 
pins  to  the  portion  surrounding  the  splint.  Carefully  padded 
poroplastic  foot-pieces  are  placed  on  either  side  of  the  ankle  so  as 
to  diffuse  the  pressure,  and  a  handkerchief  passed  round  the  foot, 
and  through  the  prongs  at  the  end  of  the  splint,  fixes  it  in  the 
desired  position.  A  well- padded  perineal  band  is  next  applied, 
taking  its  purchase  from  the  tuber  ischii,  and  with  its  free  ends 
passed  through  the  two  holes  at  the  upper  extremity  of  the  splint ; 
by  tightening  and  tying  these  two  together,  the  upper  end  of  the 
splint  is  steadied.     Extension  of  the  Hmb  is  obtained  by  an  elastic 
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accumulator,  or  by  weight  and  pulley  acting  from  the  knee  in  the 
usual  way.  Finally,  the  sheets  or  bandages  are  adjusted,  and  the 
lower  end  prevented  from  moving  laterally  or  rotating  by  slipping 
it  into  a  slot  between  two  rectangular  plates  of  metal  screwed  to 
a  substantial  wooden  base,  which  rests  on  the  bed.  The  handker- 
chief and  perineal  band  will  need  occasional  tightening  to  maintain 
the  required  position,  and  the  latter  must  be  renewed  from  time 
to  time  for  purposes  of  cleanliness,  and  the  parts  well  powdered 
with  b6ric  acid.  At  the  end  of  six  weeks  or  so  the  pelvis  should  be 
encased  in  poroplastic  material  or  plaster  of  Paris,  and  the 
patient  allowed  to  get  about  on  crutches,  or  a  Thomas's  splint 
applied. 

No  attempt  should  be  made  to  disimpact  fractures  in  old  people ; 
rest  and  quiet  are  maintained  by  applying  a  long  sphnt  without 
extension,  and  bony  union  usually  follows. 

In  other  cases  it  may  suffice  to  simply  lay  the  limb  on  a  bed 
between  sandbags,  and  to  make  extension  from  the  foot.  The  leg 
is  first  swathed  with  a  boracic  lint  bandage,  and  then  a  piece  of 
broad  adhesive  plaster  is  applied  on  either  side  of  the  limb,  reach- 
ing nearly  as  high  as  or  above  the  knee,  and  with  a  loose  stirrup 
4  or  5  inches  long  below  the  foot ;  the  plaster  is  secured  by  one  or 
two  strips  of  strapping  J  inch  wide  wound  obUquely  round  the 
limb  above  and  below,  and  by  a  calico  bandage.  In  the  stirrup  a 
cross-piece  of  wood,  rather  broader  than  the  ankle,  is  inserted,  and 
a  knotted  cord  carried  through  a  hole  in  it.  The  cord  is  passed 
over  a  pulley  fixed  to  the  end  of  the  bed,  and  to  its  end  is  attached 
a  weight,  varying  with  the  requirements  of  the  case ;  the  lower 
portion  of  the  bed  is  usually  raised  by  placing  the  legs  on  blocks, 
so  as  to  utilize  the  weight  of  the  body  as  a  counter-extending  force. 
As  the  continuous  application  of  a  heavy  weight  may  stretch  the 
ligaments  of  the  knee  joint,  it  is  usually  advisable  to  distribute  a 
part  of  the  traction  above  the  knee.  Hodgen*s  splint,  as  described 
below,  may  also  be  used  in  these  cases. 

Treatment  of  Extracapsular  Fracture. — The  long  splint  with 
extension  will  sometimes  suffice  for  this  condition,  good  bony 
union  usually  occurring,  though  with  some  shortening.  In  other 
cases  it  may  be  advisable  to  make  extension  from  the  knee,  and 
to  keep  the  limb  slightly  flexed,  as  on  a  double  inclined  plane. 
Probably  treatment  is  best  carried  out  by  the  use  of  the  splint  intro- 
duced by  Dr.  Hodgen,  of  St.  Louis,  U.S.A.,  the  value  of  which 
was  first  demonstrated  in  this  country  in  the  theatre  of  Guy's 
Hospital  by  the  inventor  in  1879.  ^o^  O"^  description  of  it  we 
are  indebted  to  Mr.  Golding  Bird.  It  is  made  of  stout  iron  wire, 
quite  rigid,  and  is  in  the  form  of  the  letter  U,  the  outer  limb 
reaching  from  the  anterior  superior  spine  to  3  inches  below  the 
instep,  and  the  inner  from  the  adductor  longus  tendon  to  the  same 
spot,  where  the  two  limbs  unite  in  a  crossbar  3  inches  in  width. 
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The  sides  taper  with  the  limb,  and  should  be  f  inch  further  apart 
than  the  diameter  of  the  limb  at  any  point.  At  the  upper  end  the 
bars  are  united  by  an  arch  of  the  same  material,  which  is  placed 
on  the  slant,  and  should  correspond  to  Poupart's  ligament ;  two 
stmi'ar  arches  are  placed  at  equal  points  lower  down.  The  splint 
is  bent  at  the  knee  to  about  an  angle  of  130°. 

Before  applying  the  splint,  an  ordinary  extension  stirrup  should 
be  attached  to  the  limb,  and  a  piece  of  wood  introduced  therein  wide 
enough  to  take  any  pressure  off  the  malleoli ;  to  the  wood  is  tied  a 
piece  of  stout  card.  Strips  of  house  flannel,  about  7  inches  wide, 
are  then  cut  and  arranged  beneath  the  limb  at  right  angles  to  its 
direction,  each  one  overlapping  the  next ;  the  length  of  the  strips 
should  be  rather  more  than  the  circumference  of  the  limb  at  the 


.  155.— Hodgen'3  Splint 


Spot  to  which  each  is  to  be  applied.  The  splint  is  then  adjusted, 
the  top  of  the  outer  bar  resting  against  the  anterior  superior 
spine,  and  the  inner  bar  against  the  adductor  tendon.  The 
strips  of  flannel  are  then  raised  in  succession,  and,  being 
lapped  over  the  bar,  are  pinned  or  stitched  there,  so  that  when 
completed  the  limb  lies  in  a  flannel  trough,  from  which  only 
the  upper  surface  projects,  and  there  should  be  an  interval  of 
fully  an  inch  between  Poupart's  ligament  and  the  upper  crossbar. 
The  short  cord  already  mentioned  as  being  attached  to  the  stirrup 
is  then  securely  tied  to  the  lower  end  of  the  splint.  Cords  are  . 
now  fixed  to  the  hooks,  two  of  which  are  soldered  to  each  side  of 
the  splint,  the  lengths  of  the  cords  being  such  that,  if  they  were 
raised  and  made  taut  with  the  finger,  the  finger  would  be  about 
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8  or  lo  inches  above  the  splint.  The  two  cords  are  then  brought 
together  over  the  limb,  and  to  them  is  tied  another  stout  cord, 
which  passes  over  a  pulley  attached  to  a  vertical  post  at  the 
end  of  the  bed,  and  is  weighted  to  a  sufficient  extent.  The  angle 
required  to  make  satisfactory  extension  is  determined  partly  by  the 
position  of  the  limb,  partly  by  the  sensations  of  the  patient.  The 
limb  when  the  weight  is  applied  should  lie  free  of  the  bed,  even  to 
its  extreme  upper  limit.  No  bandages  are  required ;  the  limb  lies 
in  the  obliquely-set  flannel  trough,  which  is  maintained  in  position 
by  its  friction  against  the  limb ;  the  splint  itself  is  pulled  upon  by 
the  extending  force,  and  this  is  transmitted  to  the  limb  through 
the  stirrup  cord  attached  to  the  lower  end  of  the  splint.  If 
correctly  applied,  this  stirrup  cord  is  taut  *  like  a  harp  string '; 
any  slipping  of  the  extension  or  of  the  apparatus  is  indicated  by 
laxity  ot  this  cord,  and  involves  readjustment.  Some  authorities, 
however,  recommend  that  the  thigh  should  be  enclosed  in  Gooch 
splinting,  a  narrow  piece  in  front  between  the  bars,  and  a  broader 
piece  behind  encircling  the  limb.  These  are  well  padded  and 
bandaged  on,  the  bandages  extending  over  the  whole  length  of  the 
apparatus ;  finally,  starch  is  rubbed  in  so  as  to  fix  it  more  firmly. 
When  impaction  has  occurred  in  young  and  active  individuals, 
it  is  quite  justifiable  to  give  an  anaesthetic,  and  forcibly  break  it 
down,  so  as  to  prevent  subsequent  shortening. 

2.  Fracture  of  the  (heat  Trochanter  is  very  rare,  and  always 
due  to  direct  violence  ;  in  the  young  it  occurs  as  an  epiphyseal 
lesion.  The  trochanter,  or  a  portion  of  it,  is  entirely  separated 
from  the  rest  of  the  bone  without  any  loss  of  the  continuity  of  the 
shaft.  Independent  movement  of  the  fragment  with  crepitus  is 
usually  obtainable ;  and  if  the  displacement  is  at  all  marked,  an 
operation  to  fix  it  by  means  of  a  plated  screw  or  ivory  peg  should 
be  undertaken. 

3.  Fracture  through  the  Qreat  Trochanter  (the  per-trocJianteric 
fracture  of  Kocher)  closely  resembles  the  extracapsular  fracture, 
the  lesion  running  from  the  inner  and  under  part  of  the  neck 
obliquely  upwards  and  forwards  through  the  base  of  the  trochanter. 
The  lower  fragment,  including  the  lesser  trochanter,  is  drawn 
upwards  and  backwards  towards  the  sciatic  notch,  and  forms  a 
projecting  mass  behind,  somewhat  simulating  a  dislocation  ;  the 
tip  of  the  trochanter  can,  however,  be  felt  separately,  not  moving 
with  the  shaft.  Such  cases  may  be  treated  by  extension  with 
the  long  splint,  or  perhaps  better  by  Hodgen's  apparatus. 

4.  Separation  of  the  Upper  Epiphysis  of  the  Femur. — The  upper 
cartilaginous  end  of  the  femur  in  infants  includes  not  only  the 
head,  but  also  both  trochanters,  and  there  is  no  case  on  record  of 
complete  detachment  of  this  portion.  Ossific  centres  early  appear 
for  each  of  these  three  projections,  and  by  the  rapid  growth 
upwards  of  the  shaft,  they  are  separated  from  each  other  by  the 
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fourth  year,  the  neck  thus  beiog  really  constituted  as  an  outgrowth 
of  the  shaft.  The  epiphysis  of  the  bead  has  been  completely 
detached  in  a  considerable  number  of  cases,  but  the  accident  is  not 
so  common  as  in  the  humerus,  owing  to  the  protection  given  by 
the  depth  of  the  acetabulum.  The  phenomena  closely  simulate 
those  of  an  intracapsular  fracture,  but  are  less  obvious.     Impair- 


ment of  growth  may  follow,  and  possibly  the  shape  of  the  head 
and  neck  may  be  so  altered  subsequently  as  to  simulate  the  con- 
diliou  known  as  coxa  vara.  Treatment  of  the  lesion  is  by  exten- 
sion, and  possibly  the  use  of  the  long  splint, 

Fr&ctnreB  of  the  Shaft  of  the  Femnr  are  extremely  common 
accidents,  in  spite  of  the  apparent  strength  of  the  bone.  Any  part 
may  be  involved,  particularly  the  centre,  whilst  they  occur  at  the 
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lower  end  more  frequently  than  at  the  upper.  In  the  latter  situa- 
tion they  are  usually  due  to  indirect  violence,  whilst  at  the  lower 
end  they  generally  result  from  direct  injury ;  either  form  of  violence 
may  lead  to  a  fracture  about  the  middle  of  the  bone. 

In  almost  every  case  displacement  occurs,  the  direction  and 
amount  of  which  depends  not  only  on  the  line  of  fracture,  but 
also  on  the  situation.  In  the  upper  third  (Fig.  is6),  the  small 
upper  fragment  is  usually  tilted  forwards  by  the  ilio- psoas,  and 
abducted  and  everted  by  the  gluteus  minimus  and  external 
rotators  ;  whilst  the  lower  fragment  is  drawn  upwards  and  to  the 
inner  side  of  the  upper  by  the  hamstrings  and  adductor  muscles, 
marked  eversion  also  resulting  partly  from  the  weight  of  the  foot, 
and  partly  from  the  action  of  the  adductors ;  but  such  a  com- 
plicated displacement  is  not  al^^ys  present. 

In  the  middle  thirds  if  due  to  ^irect  violence,  the  line  of  fracture 
slants  from  above  downwards  and  backwards,  causing  a  simple 
over-riding  of  the  fragments,  or  an  angular  deformity.  The  lower 
fragment  is  drawn  upwards  and  inwards,  either  in  front  of  or 
behind  the  upper  fragment,  and  is  usually  everted.  The  upper 
fragment  is  sometimes  tilted  forwards.  If  due  to  direct  violence, 
the  fracture  is  more  often  transverse,  and  any  form  of  displace- 
ment may  then  occur. 

In  the  lower  third  the  fractures  often  arise  from  direct  force,  and 
are  transverse  ;  the  lower  fragment  may  then  be  tilted  backwards 
by  the  gastrocnemii  muscles,  and  compress  or  rupture  the  popliteal 
vessels,  perhaps  causing  gangrene  (Fig.  157).  Oblique  fractures 
from  indirect  violence,  sloping  from  above  downwards  and  for- 
wards, are  also  met  with ;  the  upper  fragment  is  driven  into  the 
substance  of  the  quadriceps  muscle  and  may  become  fixed  in  it, 
projecting  immediately  beneath  the  skin,  whilst  the  lower  frag- 
ment is  drawn  up  behind.  If  such  a  case  is  left  unreduced, 
ununited  fracture  is  likely  to  ensue;  the  knee-joint  is  generally 
penetrated  by  the  lower  end  of  the  upper  fragment. 

Treatment. — In  the  upper  third,  where  the  upper  fragment  is 
tilted  forwards,  constituting  a  projection  under  the  skin,  and  when 
it  is  too  short  to  be  controlled  by  any  splint,  reduction  of  the 
deformity  is  accomplished  by  flexing  the  thigh,  and  making 
extension  from  the  knee,  the  lower  fragment  being  thus  brought 
into  the  same  axis  as  the  upper.  Manipulation  will  usually 
correct  any  lateral  displacement.  The  limb  must  be  confined 
in  this  position  by  some  form  of  inclined  plane,  such  as  a  Mac- 
intyre*s  splint,  with  a  long  thigh-piece,  and  with  small  straight 
wooden  splints  or  a  piece  of  Gooch's  splinting  fixed,  if  necessary, 
to  the  front  and  outer  sides  of  the  limb,  over  the  seat  of  fracture. 
The  splint  is  slung  at  the  knee,  the  foot-piece  being  fixed  to  blocks 
of  wood,  a  little  lower  than  the  level  of  the  knee.  If  these  pre- 
cautions are  not  taken,  an  ununited  fracture,  with  the  upper  frag- 
ment in  front  of  the  lower,  is  likely  to  occur.  Hodgen*s  apparatus 
also  answers  admirably  in  these  cases. 
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In  the  middle  third  of  the  thigh,  where  the  upper  fragment  can 
be  controlled  by  splints,  shortening  is  prevented  by  simple  exten- 
sion (p.  476),  the  thigh  being  surrounded  by  pieces  of  Gooch's 
splinting,  which  grasp  the  muscles  and  keep  the  parts  at  rest 
The  limb  is  then  placed  between  sandbags,  or  secured  on  a 
Liston's  splint:  Where  the  fracture  is  oblique,  with  a  good  deal 
of  tendency  to  overlap,  Hodgen*s  apparatus  should  be  utilized. 

In  the  lower  thirds  if  there  is  any  tendency  to  displacement  of 
the  lower  fragment  backwards,  a  Macintyre*s  splint,  with  a  long 
thigh-piece  and  the  knee  well  flexed,  may  sometimes  be  employed, 
together  with  a  short  anterior  thigh-piece  of  Gooch's  splinting ; 
but  if  the  upper  fragment  projects  anteriorly  beneath  the  skm 
through  the  quadriceps,  operation  alone  holds  out  any  prospect 
of  bringing  the  parts  into  apposition,  the  muscular  fibres  being 
divided  sufficiently  to  allow  the  projecting  end  of  the  bone  to  be 
replaced,  and  if  necessary  wired  or  pegged.  In  other  cases  the 
ordinary  long  splint  or  Hodgen's  will  be  required. 

In  children,  Bryant's  plan  of  treatment  is  excellent ;  it  consists 
in  slinging  the  limb  from  a  crossbar  at  right  angles  to  the  body, 
with  or  without  a  back-splint  reaching  from  the  heel  to  the  nates 
and  short  lateral  splints,  thus  obtaining  extension  by  utilizing  the 
weight  of  the  body,  whilst  the  bandages,  etc.,  are  kept  from  being 
soiled.  If  a  long  splint  is  used  for  children,  a  double  one  {e.g., 
Hamilton's  splint)  with  a  crossbar  below  is  the  best.  Plaster  of 
Paris  or  starch  bandages  may  be  early  applied  in  adults,  but  only 
in  the  later  stages  in  young  children,  as  they  are  difficult  to  keep 
clean. 

Fractures  of  the  Lower  End  of  the  Femur. 

1.  Transverse  Snpracondyloid  Fractnre  is  practically  identical 
with  that  involving  the  lower  third  of  the  femur ;  the  lower  frag- 
ment is  rotated  backwards  by  the  action  of  the  gastrocnemii,  thus 
endangering  the  integrity  of  the  popliteal  vessels,  and  predisposing 
to  non-union,  if  the  deformity  is  overlooked. 

2.  T-  or  Tnshaped  Fracture  of  the  Condyles. — In  this  a  trans- 
verse fracture  is  complicated  by  a  fissure,  which  runs  into  the 
joint,  separating  the  two  condyles.  The  symptoms  are  much 
the  same  as  the  above,  but  the  joint  is  distended  with  blood,  the 
bone  may  feel  broader  than  usual,  and  crepitus  may  be  detected. 
The  Treatment  is  the  same  as  for  transverse  fracture. 

3.  Separation  of  either  Condyle  always  results  from  direct 
violence,  the  line  of  fracture  being  oblique.  There  is  no  shorten- 
ing, but  the  leg  may  be  deflected  towards  the  side  injured,  and 
the  joint  is  distended  with  blood.  It  may  move  separately  from 
the  shaft,  and  give  rise  to  crepitus.  Treatment. — Reposition  is 
easily  effected  when  the  limb  is  slightly  flexed,  and  it  is  best  put 
up  in  this  position. 

Occasionally  a  small  portion  of  the  condyle  may  be  detached 
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and  lie  loose  in  the  knee-joint ;  when  the  immediate  symptoms 
due  to  the  injury  have  subsided,  the  signs  of  a  foreign  body  in  the 
joint  may  become  evident. 

4.  The  Lower  Epiphysis  of  the  Femur  is  separated  from  the 
shaft  in  young  people ;  it  is  not  a  very  rare  accident,  and  closely 
simulates  in  its  signs  those  of  a  transverse  fracture,  even  occasion- 
ing gangrene  in  some  cases.  The  epiphysis  is  generally  displaced 
forwards  by  the  traction  of  the  quadriceps  on  the  tibia,  and  the 
vessels  are  then  compressed  by  the  lower  end  of  the  diaphysis. 
Suppuration  occurs  in  a  fair  proportion  of  the  cases.  This  con- 
dition has  been  mistaken  for  disease  of  the  knee-joint.  Treat- 
ment.— Reduction  is  effected  by  an  assistant  making  traction  on 
the  tibia  in  the  line  of  the  limb  so  as  to  stretch  the  quadriceps ; 
then  the  thigh  is  gradually  flexed  by  the  surgeon,  standing  above 
and  with  both  hands  clasped  beneath  it.  The  epiphysis  is  by  this 
means  restored  to  its  normal  position,  and  the  limb  is  kept  nexed 
by  a  bandage  at  about  an  angle  of  60°,  and  laid  on  its  outer  side 
with  an  icebag  applied.  Passive  movement  is  carefully  com- 
menced in  a  fortnight. 

5.  Longitndinal  and  Spiral  Fissures  are  met  with  in  the  femur, 
running  down  to  the  knee-joint,  but  causing  no  characteristic 
symptoms  beyond  pain  and  ha?marthrosis.     Early  passive  move 
ment  is  necessary  to  prevent  impairment  of  function. 

Fractures  of  the  Patella. 

The  patella  is  broken  in  two  distinct  ways,  viz.,  by  muscular 
force  and  by  direct  violence,  and  the  conditions  produced  are  so 
different  that  a  separate  description  is  necessary. 

1.  Fractures  by  direct  violence  may  traverse  the  bone  in  any 
direction,  but  are  most  often  vertical  or  star-shaped,  and  possibly 
comminuted  They  are  frequently  incomplete,  i,e,y  mere  fissures 
of  the  front  of  the  bone,  and  as  a  rule  the  fibrous  aponeurosis  or 
capsule  covering  it  is  uninjured,  thereby  preventing  any  displace- 
ment of  fragments.  There  is  a  good  deal  of  subcutaneous  bruising, 
and  perhaps  some  effusion  into  the  joint,  whilst  on  careful  palpa- 
tion the  fissure  may  be  detected.  Crepitus  can  be  obtained  if 
the  fracture  is  complete.  Treatment  consists  in  keeping  the 
limb  at  rest  on  a  back-splint,  and  perhaps  applying  evaporating 
lotions.  Passive  movements  must  be  commenced  early  where 
there  has  been  much  effusion  into  the  joint. 

2.  Fractures  due  to  muscular  force  constitute  a  very  different 
class  of  injury,  since  they  are  always  transverse,  usually  complete, 
and  also  involve  the  fibrous  aponeurosis,  so  that  considerable  dis- 
placement occurs. 

Mechanism.  —  When  the  knee  is  semi-flexed,  the  patella  is 
poised  upon  the  front  of  the  condyles  of  the  femur,  resting  upon 
the  middle  of  its  articular  surface ;  in  this  position  any  sudden 


INJURIES  OF  BONES— FRACTURES 


483 


and  violent  contraction  of  the  quadriceps,  as  in  attempting  to 
recover  one's  equilibrium  after  having  slipped,  takes  the  \xme  at 
a  disadvantage,  and  may  succeed  in  snapping  it.  Possibly  in 
some  people  there  is  a  predisposing  weakness,  as  cases  are 
not  rare  in  which  the  other  bone  yields  subsequently,  although 
perfect  functional  repair  has  been  obtained  in  that  Arst  broken. 
The  fragments  are  often  almost  equal  in  size  (Fig.  158),  but 
may  vary  widely  ;  and  either  of  them  may  be  again  divided 
vertically,  or  comminuted. 

The  Signt  of  this  fracture  are  very  evident,  consisting  of  loss  of 
power  in  the  limb,  pain,  distension  of  the  joint  with  blood,  and 
separation  of  the  fragments,  which  can  be  readily  felt  and  some- 
times brought  into  apposition  with  crepitus  (Figs.  15S  and  139}. 


Fio.  158— Fractukb  or  Patella, 

AND  SBFARATIOH  OF   FRASUENTS. 

(FftOM  Grav's  ■Anatomy.') 


_    _    _^( — Appearance  or 
Khee   after  Fracture 


This  displacement,  at  first  due  to  muscular  action,  is  maintained 
by  the  effusion  of  blood,  as  also  later  by  synovial  exudation. 
Union  by  bone  is  rarely  obtained  under  ordinary  circumsfances, 
a  fact  expljuned  partly  by  the  separation  of  the  fragments,  and 
partly  by  the  carrying  in  of  loose  tags  of  the  fibrous  aponeurosis 
or  capsule,  which  yields  at  a  different  level  to  the  bone.  Fibroiis 
union  is  the  usual  result,  and  when  this  is  short  and  strong,  it 
may  be  quite  satisfactory  ;  but  more  commonly  the  bond  of  union 
yields  when  the  limb  is  used,  so  that  the  two  fragments  are  once 
again  separated,  merely  a  bridge  of  fibrous  tissue  intervening,  the 
joint  being  often  very  weak  in  consequence. 

The  Treatment  of  these  cases   has   been  a  matter  of  much 
discussion,  and    many  plans   have    been   adopted,   which   may 
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be  grouped  under  three  headings,  viz.,  treatment  by  retentive 
apparatus,  by  subcutaneous  operation,  or  by  the  open  method. 

1.  Simple  retentive  apparatus  may  be  employed  in  cases  where 
the  fragments  are  not  widely  separated,  and  can  be  readily 
brought  into  contact  and  maintained  in  apposition. 

Some  surgeons  depend  mainly  upon  plaster  of  Paris  to  effect 
this.  If  there  is  but  little  effusion,  the  limb  is  extended,  swathed 
in  cotton-wool  and  a  flannel  bandage,  and  over  this  the  plaster 
casing  is  applied.  As  the  apparatus  becomes  loose  from  muscular 
atrophy,  it  will  need  readjustment.  The  patient  is  kept  in  bed 
for  three  or  four  weeks,  but  the  plaster  is  retained  for  as  many 
months,  and  after  that  a  knee  support,  such  as  the  Middlesex 
splint  {vide  infra),  is  kept  on  till  twelve  months  have  elapsed. 
Where  there  is  much  effusion  after  the  accident,  the  limb  is 
placed  on  a  back-splint  and  kept  cool  by  ice  or  evaporating  lotion, 
until  the  fluid  has  been  absorbed ;  or  the  joint  may  be  aspirated 
in  order  to  hasten  matters.  The  plaster  is  then  applied,  and  the 
same  routine  followed.  The  chief  objection  to  this  plan  is  the 
enclosure  of  the  limb  in  the  plaster  case,  so  that  the  muscles  and 
joint  cannot  easily  be  got  at  for  purposes  of  massage. 

In  the  so-called  Middlesex  plan  of  treatment  a  large  piece  of 
moleskin  plaster  is  placed  over  the  front  and  sides  of  the  extensor 
surface  of  the  thigh,  reaching  halfway  up  to  the  groin,  and  terminat- 
ing below  in  two  lateral  elongated  ends  or  tags,  to  which  elastic 
traction  is  applied.  The  limb  is  put  on  a  back-splint,  with  a  foot- 
piece,  beneath  which  the  elastic  accumulator  is  firmly  tied. 
Removal  of  the  effusion  in  the  joint  may  be  hastened  by  the 
use  of  the  aspirator.  At  the  end  of  about  six  weeks  the  patient  is 
allowed  to  get  about  in  a  plaster  of  Paris  casing,  and  then,  about 
three  months  after  the  accident,  a  special  knee-splint  is  substituted, 
which  allows  of  only  a  small  amount  of  mobility  at  first,  but,  by 
filing  away  a  stop,  this  can  be  gradually  increased,  until  a  full 
range  of  movement  is  permitted.  In  this  method  of  treatment  it 
is  probable  that  only  fibrous  union  is  obtained. 

2.  To  ensure  more  accurate  apposition  and  a  firmer  union,  and 
yet  to  avoid  the  risks  necessarily  associated  with  laying  the  joint 
open,  various  subcutaneous  operations  have  been  adopted,  {a)  Barker 
recommends  antero -posterior  suture  of  the  bone  (Fig.  160).  An 
opening  is  made  with  a  tenotomy  knife  into  the  joint  just  below 
the  lower  segment,  through  which  any  effused  blood  or  synovia  can 
be  squeezed,  and  along  which  a  curved  hernia  needle  is  passed, 
traversing  the  articulation  from  below  upwards,  and  emerging 
through  the  skin  above  the  upper  fragment.  A  piece  of  sterilized 
silver  wire  is  then  carried  back  under  the  bone.  The  needle  is 
again  inserted  at  the  same  spot  below,  and  carried  in  front  of  the 
bone  under  the  skin,  emerging  at  the  same  point  above.  The 
upper  end  of  the  wire  is  threaded  through  it,  and  by  this  means 
brought  out  at  the  lower  opening.     The  bone  is  thus  encircled. 
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and  by  tightening  and  tmsting  the  wire  the  fragments  are  brought 
into  apposition.  The  ends  are  cut  off  and  pushed  back  under  the 
skin.  The  punctures  are  treated  antiseptic  ally,  and  the  limb 
placed  on  a  l^k-splint  for  a  week  or  so,  when  passive  movement 
is  commenced,  the  patient  being  allowed  to  walk  about  at  the  end 
of  the  second  week,  and  discarding  all  apparatus  at  the  end  of 
five  weeks,  (b)  Circumferential  suture  (introduced  originally  by 
Butcher,  of  Liverpool)  is  also  practised  (Fig.  i6 1 ),  the  wire  in  this 
case  passing  rotind  the  bone  from  side  lo  side,  A  somewhat 
longer  period  of  after-treatment  is  needed  in  these  cases,  (c)  Mayo 
Robson,  of  Leeds,  inserts  knitting  needles  through  the  muscle 
and  tendon  above  and  below  the  fragments,  and  draws  them 
together  by  elastic  bands  passed  over  the  ends  (Fig.  162). 

Necessarily,  a  certain  element  of  risk  is  admitted  in  any  of 
these  subcutaneous  operations,  and  the  surgeon  has  to  ask  himself 
whether  he  is  doing  the  best  for  his  p)atient  by  utilizing  such 
proceedings,  granting  that  it  is  advisable  to  interfere  at  all. 
Personally,  we  are  of  opinion  that,  if  it  be  justifiable  to  incur  any 
risk,  it  is  best  to  proceed  by  the  open  method,  since  in  none  of 


Fig.  i6o. — Barkkk's 
Method  of  Sub- 
cutanhoos  suturr 
AFTBR  Fracture  OF 
Patella. 

the  Others  can  the  fragments  be  brought  into  accurate  apposition, 
owing  to  the  impossibility  of  removing  the  interposed  portion  of 
fibrous  capsule,  which  is  always  curled  in  over  one  of  the  broken 
surfaces,  whilst  the  joint  cavity  cannot  be  cleared  of  the  blood- 
dot  which  may  have  collected  within  it.  Impressed  by  the 
confidence  derived  from  a  thorough  and  etBcient  application  ol 
aseptic  principles,  we  cannot  but  conclude  that,  if  it  is  desirable 
to  do  more  in  a  case  of  fractured  patella  than  apply  mere  retentive 
apparatus,  the  patient's  welfare  is  best  consulted  by  adopting — 

3.  The  open  plan  of  treatment,  advocated  and  perfected  by  Lord 
Lister.  It  consists  in  freely  exposing  the  interior  of  the  articula- 
tion, clearing  the  joint  of  all  blood-clot,  lemoving  all  t^s  of  bsci.i 
or  aponeurosis,  and  wiring  the  fragments  securely  tc^ether. 
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No  surgeon  should  attempt  this  operation  unless  well  assisted 
and  thoroughly  au  fait  with  the  details  of  antiseptic  work.  At 
King's  College  Hospital  this  practice  is  now  almost  exclusively 
followed,  and  the  results,  at  any  rate  in  the  more  recent  cases,  are 
most  satisfactory,  no  instance  of  serious  mischief  from  the  opera- 
tion having  arisen  for  the  last  fifteen  years  or  more.  A  longi- 
tudinal incision  is  sometimes  adopted,  although  a  horseshoe- 
shaped  flap  is  more  frequently  dissected  up  or  down,  exposing 
the  bone.  All  blood-clot  is  removed,  and  the  fractured  surfaces 
cleared  of  all  clot  and  fibrous  shreds,  which  are  very  often 
adherent.  Tracks  for  the  wire  sutures  are  now  made  by  a 
bradawl,  extending  from  the  upper  or  lower  end  through  the 
centre  of  the  bone,  so  as  to  emerge  on  the  fractured  surface  just 
in  front  of  the  articular  cartilage  (Fig.  163) ;  should  the  awl 
emerge  at  different  levels  on  the  feces  of  the  fragments,  cartilage 
or  bone  must  be  chipped  away  to  make  a  channel  in  which  the 
wire  may  lie,  so  that  the  two  fragments  are  exactly  level,  with 
no  inequality  of  the  articular  cartilage.  A  sterilized  silver  wire 
of  suitable  thickness  is  then  passed  ;  the  bones  are  brought  into 
..  J  ^  II  apposition,  and  the  wire  twisted  into  a  knot 
//         /  ■/   //        or  loop,  which  is  hammered  or  pressed  down 

into  the  periosteum,  so  as  to  keep  it  from 
projecting  under  the  skin  and  causing  irri- 
tation. A  second  wire  is  sometimes  needed 
in  order  to  prevent  rotation  of  the  fragments. 
The  wound  is  closed,  and  the  limb  kept  on 
a  Gooch's  splint  for  eight  days,  when  passive 
movement  is  commenced,  and  by  the  end  of 
a  fortnight  the  patient  is  allowed  to  walk  in 

the  simpler  cases ;  but  in  complicated  frac- 
FiG.    163.  -  Position  ^  ^^^  -^^     j^    |  j    j^  jg  advisable  to 

OP  Silver  Wire  in  ,  ^l    v     1.  •  tM-      j  r         1  •    j 

Open  Operation  keep  the  limb  immobilized  for  a  longer  penod. 

FOR  Fractured       It  is  perhaps  advisable  not  to  undertake  this 

Patella.  operation  immediately  after  the  accident.   The 

limb  should  be  kept  at  rest  on  a  back-splint,  and  an  icebag  applied 

for  a  week  or  ten  days,  so  as  to  allow  the  joint  to  recover  from  the 

effects  of  the  injury  it  has  sustained  ;  there  is  then  much  less  risk 

of  septic  complications. 

In  old  caseSf  where  the  fibrous  union  has  stretched  and  the  utility 

of  the  limb  is  seriously  impaired,  the  open  operation  holds  out  the 

only  hope  of  helping  the  patient,  although  it  is  always  a  matter  of 

considerable  difficulty.     The   fibrous   tissue   must   be   dissected 

away,  and  the  ends  of  the  bones  freshened,  if  need  be,  with  the 

saw.     To  obtain  apposition,  the  upper  fragment  must  be  freely 

detached   from   the  femoral  condyles,  to  which  it  is  very  often 

adherent,  and  the  rectus  muscle,  which  is  secondarily  contracted, 

may  need  to  be  partially  divided.     The  limb  should  be  well  raised 
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to  relax  the  quadriceps  apd  thus  diminish  tension  on  the  bond  of 
union,  and  lowered  inch  by  inch  on  succeeding  days.  The  muscle 
is  thus  stretched  to  accommodate  itself  to  the  altered  conditions^ 

If  the  fragments  cannot  be  absolutely  brought  together,  the 
same  treatment  may  be  adopted,  and  the  patient  allowed  to  get 
aboat  with  silver  wires  between  the  fragments ;  the  quadriceps  is 
stretched  by  this  means,  and  a  subsequent  operation  may  prove 
successful  in  gaining  bony  union. 

Fractures  of  the  Leg. 

In  the  leg  fractures  may  be  due  to  direct  or  indirect  violence, 
and  may  involve  either  the  tibia  or  fibula  alone,  or  both  bones. 

Fractures  of  the  Tibia  alone. — Several  varieties  are  described. 
(a)  The  upper  end  is  usually  broken  as  a  result  of  direct  violence, 
the  line  of  fracture  being  transverse ;  it  is  by  no  means  a  common 
accident.  The  characteristic  features  are  not  always  very  evident 
at  first,  since  considerable  swelling  and  ecchymosis  are  produced. 
Occasionally  as  a  result  of  falls  on  the  heel  a  T-shaped  fracture 
occurs,  the  tuberosities  being  broken  oflf  and  the  upper  end  of  the 
shaft  impacted  into  one  or  both  of  them.  A  few  cases  of  vertical 
separation  of  one  of  the  tuberosities  alone  are  also  on  record. 
Treatment  consists  in  placing  the  limb  upon  a  back-splint,  e.g., 
Macintyre's,  with  the  knee  bent,  and,  as  a  rule,  satisfactory  imion 
ensues,  though  possibly  with  some  distortion,  (b)  Fracture  of  the 
shaft  of  the  tibia,  apart  from  the  fibula,  is  usually  caused  by  direct 
violence.  It  is  transverse  in  the  upper  part  of  the  bone,  and 
obUque  below  (Plate  X.).  The  fracture  is  diagnosed  by  feeling 
an  inequality  on  running  the  fingers  along  the  shin,  together  with 
pain  at  this  spot  on  firmly  grasping  the  bones  above  and  below. 
There  is  often  but  little  displacement,  since  the  fibula  acts  as  a 
splint,  but  the  lower  end  of  the  upper  fragment,  which  is  usually 
pointed,,  is  tilted  forwards  by  the  action  of  the  quadriceps  and 
may  pierce  the  skin.  The  treatment  consists  in  the  apphcation  of 
back  or  side  splints  (Cline*s)  for  a  few  days  until  the  swelling  has 
gone  down,  and  then  the  limb  may  be  put  up  in  plaster.  If  the 
bone  has  been  comminuted,  treatment  will  be  more  protracted. 
(c)  The  internal  malleolus  is  occasionally  separated  as  the  result  of 
direct  injury,  apart  from  any  other  osseous  lesions,  constituting 
what  is  known  as  *  Wagstaffe's  fracture.*  There  is  comparatively 
little  displacement,  but  the  malleolus  is  loose,  and  crepitus  can 
usually  be  obtained  on  moving  it  backwards  and  forwards.  Union 
by  fibrous  or  osseous  tissue  ensues,  but  usually  in  a  more  or  less 
abnormal  position,  in  consequence  of  which  the  integrity  of  the 
ankle-joint  is  disturbed,  and  weakness  or  lameness  may  follow. 
Treatment  consists  in  the  application  of  lateral  splints.  If  there 
is  any  difficulty  in  keeping  the  parts  in  apposition,  an  incision 
should  be  made,  and  the  malleolus  wired  or  pegged  to  the  tibia. 
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Fractnres  of  the  Fibula  alone  are  t^  no  means  uncommon, 
usually  occurring  as  a  result  of  direct  violence.  There  is  no 
displacement  or  deformity,  but  the  patient  complains  of  pain 
localized  to  some  particular  spot,  and  this  can  usually  be  elicited 
by  grasping  the  bones  above  and  below,  and  compressing  them 
laterally  (* springing*  the  fibula).  Sometimes  the  diagnosis  is 
extremely  uncertain,  and  then  the  X  rays  prove  useful.  Treat- 
ment consists  in  immobilizing  the  limb  in  a  plaster  case. 

Fracture  of  both  Tibia  and  Fibula  is  a  very  common  accident, 
due  to  both  direct  and  indirect  violence ;  if  to  direct  violence  any 
part  may  be  injured,  both  bones  yielding  at  the  same  level ;  but 
if  in  consequence  of  an  indirect  injury,  the  tibia  usually  gives  way 
at  its  weakest  part,  viz.,  at  the  junction  of  its  middle  and  lower 
thirds,  and  the  fibula  at  a  slightly  higher  level.  The  fractures  are 
often  oblique,  running  in  any  direction  according  to  the  character 
of  the  violence,  although  the  obliquity  is  most  frequently  directed 
downwards,  forwards,  and  inwards.  The  lower  fragment  is  gener- 
ally drawn  upwards  on  account  of  the  contraction  of  the  powerful 
calf  muscles,  and  often  rotated  outwards  from  the  weight  of  the 
foot ;  hence  there  is  well-marked  shortening,  which  can  usually 
be  overcome  by  traction.  The  ordinary  characteristics  of  a 
fracture  are  very  evident,  and  but  little  difficulty  can  ever  be 
experienced  in  making  a  diagnosis.  The  fracture  is  likely  to 
become  compound  when  due  to  indirect  violence,  owing  to  the 
sharp  end  of  the  oblique  fragment  of  the  tibia,  usually  the  upper, 
piercing  the  skin.  Skiagraphy  is  exceedingly  useful  in  enabling 
one  to  decide  as  to  the  character  of  the  lesion,  and  the  skiagrams 
should  be  taken  both  from  the  front  and  from  the  side,  as  the 
appearances  are  often  very  different  (compare  Plates  XXII.  and 
XXIII.). 

The  fracture  of  the  tibia  has  been  proved  by  skiagraphy  to  be 
frequently  of  the  hec-de-flute  type,  and  is  then  probably  always  due 
as  much  to  forcible  torsion  of  the  limb  as  to  vertical  strain.  The 
rotation  is  a  very  important  element  in  these  cases,  and  the  lower 
end  of  the  upper  fragment  rides  prominently  forwards  (the  *  riding 
fragment  *).  The  shortening  is  sometimes  less  marked  than  in 
simple  oblique  fractures,  but  thi're  is  much  greater  difficulty  in 
getting  satisfactory  approximation  of  the  fragments,  even  after 
freeing  the  ends  of  the  tibia  by  operation.  This  difficulty  is 
probably  in  most  cases  due  to  the  broken  ends  of  the  fibula  be- 
coming engaged  in  the  fibro-muscular  tissues  around  it,  and  will 
necessitate  an  incision  over  this  bone  in  order  to  free  them. 

Treatment. — In  the  simpler  cases  reduction  is  accomplished  by 
flexing  and  fixing  the  knee,  so  as  to  relax  the  muscles  of  the  calf, 
and  then  making  traction  on  the  foot  and  manipulating  the  parts 
into  position.  The  tendo  Achillis  may,  if  necessary,  be  divided. 
It  will  usually  suffice  to  put  up  the  Hmb  in  a  pair  of  side-splints, 
such  as  Cline's,  the  longer  one  with  the  foot-piece  being  intended 


PLATE  XXII. 


PLATE  XXIII. 


The  same  Fkactuhk  as  in  Tlate  XXII.,  seen  ekom  the  inner  side. 
From  a  study  of  the  lno  skiagrams  il  will  be  noticed  that  both  lower  fragmetits 
have  t«wn  displaced  outwards,  with  but  Utile  alteration  in  their  antero- 


s.  ^\'llatever  treatment  is  adopted,  it  is  accessary  to  see  that 
length  of  the  limb  is  as  far  as  possible  maintained,  and  that 
otatioD  of  the  lower  fragment  is  present.  To  ensure  absence 
station,  all  ihat  is  needed  is  to  note  that  the  inner  aspect  of 
great  toe,  the  subcutaneous  surface  of  the  internal  malleolus, 

the  inner  border  of  the  patella,  are  in  the  same  line,  and 
esp>ond  with  the  opposite  limb.  Union  will  lie  sufficiently 
inced  in  two  or  three  weeks  at  the  latest  to  allow  of  the  limb 
g  put  up  in  plaster,  which  must  be  retained  for  at  least  another 
.th,  and  even  then  a  good  deal  of  lameness  is  likely  to  persist, 
:h  will  need  subsequent  massage. 

1  oblique  and  spiral  fractures  there  is  often  very  great  difficulty 
etting  ihe  fragments  together,  and  even  more  in  maintaining 
n  in  good  position.  Taking  into  consideration  the  degree  of 
nanent  depredation  that  a  man  (especially  if  of  the  labouring 
;es)  suffers  from  \-icious  union  of  these  bones,  we  have  no 
It  that  the  suggestion  to  cut  down  on,  and  wire,  screw,  or  peg 
fragments  together,  is  fully  justifiable  in  the  hands  of  skilled 
eons.  In  the  spiral  cases  the  operation  may  also  have  to 
ide  an  incision  to  free  and  fix  the  fibula. 

-actnres  in  the  neighbourhood  of  the  Ankle-joint  are  usually 
luced  by  indirect  violence,  the  foot  slipping,  and  leading 
larily  to  a  displacement  of  the  ankle,  the  fracture  being  a 
ndary  result.  They  would  therefore  be  better  described  as 
tare -dislocations  at  the  Ankle-joint. 

DispiacemtHt  of  tkt  Foot  outwards  is  by  far  the  most  common 
sty,  constituting  what  is  known  as  Pott's  Fracture.  It  usually 
lis  from  the  patient  slipping  on  the  inside  of  the  foot,  as  from 
L  kerbstone.  The  sudden  abduction  of  the  foot  results  in 
re  strain  upon  the  internal  lateral  hgament,  which  gives  way, 
le  base  of  the  internal  malleolus  is  torn  off.  The  astragalus 
ereby  driven  against  the  inner  aspect  of  the  external  malleolus, 

tends  to  displace  that  portion  of  bone  outwards.  The  force 
lence  transferred  up  the  fibula,  which  bends  and  breaks  at  its 
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for  the  outer  side.  In  other  cases  it  may  be  better  to  apply  a  broad 
posterior  splint  with  a  rectangular  foot-piece,  cg.^  Macintyre's, 
and  two  lateral  splints ;  or  the  old-fashioned  half-box  splint  may 
be  employed.  Some  surgeons  recommend  an  anterior  wire  splint, 
extending  from  above  the  knee  to  the  foot,  the  leg  being  subse- 
quently slung  in  the  flexed  position.  This  may  be  advantageously 
modified  by  combining  it  with  an  additional  casing  of  plaster  of 
Paris.  Whatever  treatment  is  adopted,  it  is  necessary  to  see  that 
the  length  of  the  limb  is  as  far  as  possible  maintained,  and  that 
no  rotation  of  the  lower  fragment  is  present.  To  ensure  absence 
of  rotation,  all  that  is  needed  is  to  note  that  the  inner  aspect  of 
the  great  toe,  the  subcutaneous  surface  of  the  internal  malleolus, 
and  the  inner  border  of  the  patella,  are  in  the  same  line,  and 
correspond  with  the  opposite  limb.  Union  will  be  sufficiently 
advanced  in  two  or  three  weeks  at  the  latest  to  allow  of  the  limb 
being  put  up  in  plaster,  which  must  be  retained  for  at  least  another 
month,  and  even  then  a  good  deal  of  lameness  is  likely  to  persist, 
which  will  need  subsequent  massage. 

In  oblique  and  spiral  fractures  there  is  often  very  great  difficulty 
in  getting  the  fragments  together,  and  even  more  in  maintaining 
them  in  good  position.  Taking  into  consideration  the  degree  of 
permanent  depreciation  that  a  man  (especially  if  of  the  labouring 
classes)  suffers  from  vicious  union  of  these  bones,  we  have  no 
doubt  that  the  suggestion  to  cut  down  on,  and  wire,  screw,  or  peg 
the  fragments  together,  is  fully  justifiable  in  the  hands  of  skilled 
surgeons.  In  the  spiral  cases  the  operation  may  also  have  to 
include  an  incision  to  free  and  fix  the  fibula. 

Fractures  in  the  neighbourhood  of  the  Ankle-joint  are  usually 
produced  by  indirect  violence,  the  foot  slipping,  and  leading 
primarily  to  a  displacement  of  the  ankle,  the  fracture  being  a 
secondary  result.  They  would  therefore  be  better  described  as 
Fracture-dislocations  at  the  Ankle-joint. 

I.  Displacement  of  the  Foot  outwards  is  by  far  the  most  common 
variety,  constituting  what  is  known  as  PotVs  Fracture.  It  usually 
results  from  the  patient  slipping  on  the  inside  of  the  foot,  as  from 
off  a  kerbstone.  The  sudden  abduction  of  the  foot  results  in 
severe  strain  upon  the  internal  lateral  ligament,  which  gives  way, 
or  the  base  of  the  internal  malleolus  is  torn  oflf.  The  astragalus 
is  thereby  driven  against  the  inner  aspect  of  the  external  malleolus, 
and  tends  to  displace  that  portion  of  bone  outwards.  The  force 
is  thence  transferred  up  the  fibula,  which  bends  and  breaks  at  its 
weakest  spot — that  is,  about  3  inches  above  the  tip  of  the 
malleolus — the  upper  end  of  the  lower  fragment  being  displaced 
inwards  towards  the  tibia.  Where  the  inferior  interosseous  tibio- 
fibular ligament  remains  intact,  the  foot  itself  cannot  be  displaced 
upwards,  but  is  merely  rotated  outwards. 

The  amount  of  injury  inflicted  on  the  tissues  of  the  foot  or  on 
the  bones  of  the  leg  warrants  us  in  describing  at  least  four  dis- 
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tinct  kskms  to  which  the  term  Pott's  fracture  may  be  more 
or  less  accurately  applied,  (a)  In  the  first  degree,  the  fibula  is 
broken,  and  on  the  inner  side  merely  the  internal  lateral  ligament 
is  torn  through  (Fig.  164) ;  the  intact  malleolbs  can  then  be  felt 
projecting  beneath  the  skin,  (b)  In  the  second  degree*  tbe 
malleolus  itself  is  torn  off,  and  a  distinct  sulcus  can  be  felt  be- 
tween it  and  the  lower  end  of  the  tibial  shaft  (Fig.  165).  {c)  The 
third  degree  is  a  much  more  serious  lesion.  The  interosseous 
tibio  fibular  ligament  yields  more  cm:  less  completely,  or  the  flake 
of  bone  to  which  it  is  attached  is  torn  off;  the  foot,  carrying  with 


Fig.  164. — Ordinary  Pott's  Fracture 
WITH  Rupture  of  internal  Lateral 
Ligament. 


Fig.  165. — Pott's  Fracture 
with  Internal  Malleolus 

TORN    OFF. 


it  the  lower  portion  of  the  fibula  and  the  superficial  flake  of  the 
tibia,  which  has  been  detached,  is  displaced  firstly  outwards,  and 
so  long  as  the  upper  surface  does  not  clear  the  lower  articular 
surface  of  the  tibia,  there  is  merely  lateral  displacement  with 
marked  abduction  of  the  foot  and  increased  breadth  of  the  ankle 
(Plate  XXIV.).  Should  the  force  continue  to  act,  the  astragalus 
may  be  carried  sufficiently  outwards  to  clear  the  lower  end  of  the 
tibia,  and  then  an  upward  and  to  a  less  degree  a  backward  displace- 
ment is  added,  causing  great  eversion  of  the  foot  and  deformily  of 
the  ankle.  This  latter  type  is  sometimes  known  as  Dupiiytreus 
Fracture*     On  the  inner  side  either  the  ligament  or  the  malleolus 
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may  yield  (Fig.  166).  (i)  The  fourth  degree  consists  in  the 
usual  type  of  fracture  of  the  fibula,  associated  with  an  almost 
transverse  fracture  of  the  tibia,  just  above  the  base  of  the  inner 
malleolus  (Fig.  167).  In  this  variety,  the  lower  end  of  the  shaft 
of  the  tibia  projects  beneath  the  skin,  and  is  likely  to  be  mistakea 
for  the  tip  of  the  malleolus;  if  this  error  is  committed,  and  the 
fracture  allowed  to  unite  without  proper  rectification,  considerable 
deformity  results.  In  rare  instances,  the  lower  end  of  the  tibia, 
may  project  through  the  skin,  thus  rendering  the  fracture  com- 
pound. 

Id  almost  all  of  these  varieties  the  ankle  joint  itself  is  opened. 


,.— Fhacidrb 

FiBDLA  AND  T 

Fracture 

and  this,  combined  with  the  amount  of  bleeding  that  occurs  into 
tendon  sheaths  and  muscles  around,  and  the  difficulties  often 
associated  with  fixation  of  the  fragments,  explains  why  the  results 
of  these  cases  are  frequently  so  unsatisfactory.  Should  union 
occur  with  the  foot  in  a  false  {i.e.,  everted)  position,  a  large  mass 
of  callus  develops  between  the  shaft  of  the  tibia  and  the  malleolus. 
2.  Displacemetit  of  the  Foot  inwards.— When  the  patient  slips  on 
the  outer  aspect  of  the  foot,  the  astragalus  is  forcibly  driven 
against  the  inner  malleolus,  which  may  be  broken  off  or  impacted 
into  it.  The  outer  malleolus  is  dragged  inwards  with  the  foot, 
and  owing  to  the  integrity  of  the  inferior  tibiofibular  ligament, 
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which  acts  as  a  fulcrum,  the  fibula  yields  at  the  same  spot  as  in 
Pott's  fracture.  The  foot  is  displaced  inwards,  and  perhaps 
slightly  backwards. 

3.  Displacement  of  the  Foot  backwards,  by  catching  the  heel  and 
tripping  forwards,  is  usually  associated  with  fractures  of  the  tibia 
and  fibula  in  the  same  position  as  in  Pott's  fracture,  but  eversion 
of  the  foot  is  absent  (see  dislocation  of  the  ankle  backwards, 
p.  569). 

Treatment. — In  reducing  these  fractures,  traction  should  be 
made  upon  the  foot  after  the  tension  of  the  calf  muscles  has  been 
relieved  by  flexing  the  knee,  or  by  tenotomy  of  the  tendo  Achillis  ; 
the  position  of  the  internal  malleolus  must  be  accurately  defined. 
Before  applying  the  splints,  careful  attention  must  be  given  to  the 
following  points :  (a)  The  foot  must  be  maintained  at  right  angles 
to  the  leg  ;  {b)  the  heel  must  not  project  unduly  backwards  ;  and 

?the  foot  must  not  be  rotated  on  the  teg— 1.«.,  the  inner  surfaces 
the  great  toe,  internal  malleolus,  and  patella  must  be  in  the 
same  line.  A  pair  of  Cline's  splints  is  generally  sufficient  to 
steady  the  parts.  Some  cases  are  better  treated,  however,  by  a 
Dupuytren's  splint  (Fig.  168),  which  is  really  a  Liston's  splint  on 
a  small  scale.  It  reaches  from  the  knee  to  below  the  sole  of  the 
foot,  and  is  placed  on  the  inner  side  of  the  limb,  the  patient  lying 
on  the  sound  side  during  its  application.  A  firm  pad  extends 
down  as  far  as  the  base  of  the  internal  malleolus,  and  over  this 
as  a  fulcrum  the  foot  is  drawn  inwards  by  a  handkerchief  applied 
around  the  ankle,  and  tied  to  the  notches  at  the  end  of  the  splint. 
The  foot  being  thus  fixed,  the  upper  end  of  the  splint  is  bandaged 
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to  the  limb.  Any  tendency  to  backwfird  displacement  of  the  heel 
may  be  counteracted  by  the  use  of  a  Macintyre's  back-splint,  or 
by  the  application  of  a  Syme's  anterior  horseshoe  splint,  which 
can  be  used  in  combination  with  a  Dupuytren.  It  consisls  of  a 
flat  piece  of  wood,  well  padded,  extending  from  the  knee  to  the 
ankle  along  the  crest  of  the  tibia  ;  the  lower  end  is  shaped  like  a 
horseshoe,  the  two  limbs  passing  one  on  either  side  of  the  foot. 
A  handkerchief  or  piece  of  bandage  is  applied,  with  its  centre 
over  the  point  of  the  heel ;  il  passes  up  on  either  side  between  the 
splint  and  the  foot,  winds  over  the  former  structure,  and  is  tied 
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behind  the  heel,  which  is  thus  lifted  forwards.  As  soon  as 
possible,  the  limb  should  be  put  up  in  water-glass  or  plaster  of 
Paris. 

In  the  simpler  forms,  early  massage  may  be  employed,  and  then 
all  the  retentive  apparatus  necessary  is  some  adhesive  plaster 
applied  so  as  to  cover  in  and  encase  the  foot  and  ankle.  In  the 
more  difficult  cases,  where  there  is  considerable  displacement  and 
much  difficulty  in  keeping  the  fragments  together,  operation  to  fix 
them  is  quite  justifiable. 

In  cases  of  vicious  union  after  Pott's  fracture,  it  is  usually 
necessary  to  re-divide  the  fibula,  and  to  excise  a  V-shaped  portion 
of  bone  from  the  tibia  extending  into  the  ankle  joint,  so  as  to 
enable  the  malleolus  to  be  brought  in  contact  with  the  shaft. 

Fracture  of  the  Os  Oalcis  may  result  trom  direct  violence,  such 
as  a  blow  or  fall  on  the  heel,  or  possibly  from  muscular  action,  the 
epiphysis  being  then  separated,  or  the  shell  of  bone  into  which 
the  tendo  Achillis  is  inserted  being  torn  off.  The  fragment  thus 
separated  is  displaced  upwards  by  the  contraction  of  the  calf 
muscles,  and  the  resulting  deformity  is  very  evident.  If  the  line 
of  fracture  passes  through  the  body  of  the  bone  there  may  be 
no  displacement,  owing  to  the  attachment  of  the  interosseous  and 
lateral  ligaments ;  but  should  the  sustentaculum  tali  be  broken, 
the  arch  of  the  foot  may  be  more  or  less  flattened.  When  due  to 
a  fall  from  a  height,  the  bone  is  often  comminuted  and  the  foot 
much  bruised  and  swollen.  Treatment  consists  in  immobilizing 
the  foot  in  a  plaster  case  if  there  is  no  displacement ;  but  where  the 
posterior  part  of  the  bone  is  drawn  upwards,  it  must  be  approxi- 
mated to  the  rest  of  the  bone  after  flexing  the  leg,  in  order  to  relax 
the  calf  muscles,  or  possibly  after  tenotomy.  A  more  satisfactory 
result  may,  however,  be  obtained  by  cutting  down,  and  wiring  or 
pegging. 

Fracture  of  the  Astragalus  is  usually  due  to  falls  on  the  foot 
from  a  height,  or  from  direct  violence  applied  to  the  foot,  as  by  a 
weight  falling  upon  it.  The  lesion  is  often  a  severe  comminuted 
one,  and  portions  of  the  bone  may  be  displaced  forwards  or  back- 
wards, making  a  marked  projection  beneath  the  skin.  In  a  case 
recently  under  our  care  at  hospital,  the  patient  had  fallen  down  a 
lift,  alighting  on  his  feet ;  both  astragali  were  smashed,  and  this 
probably  saved  his  life.  Sujtb  accidents  are  often  associated  with 
lesions  of  the  tibia  or  fibula,  and  possibly  even  of  the  femur. 
The  whole  region  of  the  ankle  becomes  infiltrated  with  blood, 
and  an  exact  diagnosis  is  sometimes  difficult.  Treatment 
consists  either  in  immobilization,  which  is  likely  to  be  followed  by 
stiffness  of  the  ankle,  or  in  bad  cases  by  excision  of  the  bone  or  of 
projecting  fragments. 

Occasionally  in  less  severe  accidents  the  bone  merely  splits 
across,  the  lesion  being  usually  situated  about  the  neck.     Such  is 
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due  either  to  the  weight  of  the  body  flattening  out  the  arch  of  the 
bone  beyond  the  limits  of  elasticity,  or  if  the  foot  is  dorsi-flexed 
to  penetration  of  the  bone  by  the  anterior  edge  of  the  tibia,  im- 
paction being  even  produced  in  this  way.  Massage  and  early 
mobilization  should  be  employed  in  such  cases. 

Other  bones  of  the  tarsus  are  occasionally  fractured,  but  these 
lemons  require  no  detailed  description. 


CHAPTER  XVIII. 
DISEASES    OF   BONE. 

Inflammation  of  Bone. 

In  order  to  assist  our  readers  to  correctly  understand  the  subject 
of  inflammation  in  bone,  we  must  call  to  mind  a  few  facts  relative 
to  its  constitution  and  growth. 

Bones  are  divided  into  the  long,  the  short,  and  the  flat,  each  of 
these  consisting  of  compact  and  cancellous  tissue  in  varying 
amounts.  In  the  short  bones  there  is  but  a  thin  layer  of  compact 
tissue  surrounding  a  cancellous  central  mass,  the  meshes  of  which 
are  filled  with  medullary  fat  and  connective  tissue.  In  the  flat 
bones  the  compact  tissue  forms  two  limiting  plates,  separated  by 
a  layer  of  cancellous  tissue  of  varying  thickness  (known  in  the 
skull  as  the  diploe).  In  long  bones  the  shaft  consists  of  a  peri- 
pheral tube  of  compact  structure,  surrounding,  a  space  which  is 
normally  filled  with  medulla,  and  known  as  the  medullary  canal ; 
at  each  end  it  gradually  merges  into  a  larger  mass  of  loose 
cancellous  tissue,  the  interstices  of  which  are  similarly  packed 
with  vascular  fatty  medulla,  which  apparently  performs  the- 
function  not  only  of  maintaining  the  nutrition  of  the  bone,  but 
also  of  elaborating  the  blood.  Prolongations  from  the  medulla, 
moreover,  extend  into  the  Haversian  canals,  and  are  thence  con- 
tinuous with  the  periosteum,  so  that  the  mineral  skeleton  has 
incorporated  within  it  a  vascular  fibro-cellular  mass  which 
permeates  its  whole  structure.  It  must  be  clearly  remembered 
that  there  is  normally  no  open  hollow  space,  and  therefore  no 
endosteum  or  internal  lining  membrane  (except  in  bones  con- 
taining cavities,  such  as  the  mastoid  cells  or  frontal  sinuses). 

The  vascular  supply  of  a  bone  is  derived  (a)  from  the  nutrient 
artery  which  passes  into  the  medullary  space,  and  there  breaks 
up  into  branches  which  ramify  through  the  whole  of  the  medullary 
tissue,  and  thence  extend  into  the  Haversian  canals  ;  and  (b)  from 
the  periosteum,  an  exceedingly  vascular  ensheathing  membrane, 
from  which  small  vessels  pass  perpendicularly  into  the  Haversian 
canals,  and  thus   establish  a  communication   between   the  two 
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systems.  These  latter  vessels  are  especially  numerous  and  large 
close  to  the  epiphyses.  Large  veins  occur  in  the  medullary 
and  cancellous  interior,  and  are  frequently  thrombosed  in  in- 
flammatory mischief;  if  the  thrombus  becomes  infected,  and  so 
disintegrated,  pyaemia  is  very  likely  to  ensue. 

The  growth  of  bone  manifests  itself  in  three  different  ways  :  (i.)  It 
increases  in  length  from  the  shaft  side  of  the  epiphyseal  cartilage, 
the  epiphysis  itself  growing  but  little.  In  the  upper  limb  the 
chief  increase  in  length  occurs  at  the  shoulder  and  wrist,  whilst 
in  the  leg  it  is  mainly  evident  on  either  side  of  the  knee-joint,  and 
this  in  spite  of  the  fact  that  the  so-called  nutrient  arteries  are 
directed  away  from  these  points  ;  this  would  tend  to  indicate  that 
the  importance  of  these  vessels  in  supplying  nutrition  to  the  bones 
has  been  much  over-rated,  (ii.)  Increase  in  breadth  is  produced 
by  new  formation  of  bone  from  the  deeper  layer  of  the  periosteum, 
which  contains  many  yellow  elastic  fibres,  and  a  large  number  of 
angular  nucleated  cells,  or  osteoblasts,  which  are  presumably  the 
bone-forming  agents,  (iii.)  A  bone  increases  in  density  by  a  new 
deposit  of  osseous  tissue  around  the  Haversian  canals  and  cancel- 
lous spaces. 

In  considering  the  inflammatory  afl'ections  of  bones,  it  must 
always  be  kept  in  mind  that  the  essential  pathological  phenomena 
(viz.,  hyperaemia,  exudation,  and  tissue  changes,  active  or  passive) 
are  similar  to  those  manifested  in  any  other  vascular  structure, 
but  that  the  resulting  effects  are  modified  by  the  limited  space  in 
which  the  vessels  lie,  and  the  resisting  character  of  the  surround- 
ing osseous  tissue.  Hence  any  acute  inflammation,  resulting  in 
rapid  vascular  engorgement  and  considerable  exudation  quickly 
poured  out,  leads  to  necrosis  from  thrombosis,  due  to  increased 
pressure  within  the  unyielding  bony  canals.  If,  however,  the 
process  is  suhacute^  so  that  the  tissue-liquefying  properties  of  the 
exudation  and  the  tissue-absorbing  activity  of  the  leucocytes  can 
come  into  play,  then  osteoporosis  or  rarefaction  of  the  bone  results,  a 
condition  sometimes  termed  caries.  On  the  other  hand,  if  the 
inflammation  is  chronic,  and  due  to  causes  other  than  tubercle  or 
the  pressure  of  tumours,  then  new  formation  occurs,  and  osteo- 
sclerosis, or  condensation,  is  most  likely  to  result.  Tubercle  in 
lx)nes,  as  elsewhere,  causes  primarily  rarefaction  of  the  tissue 
attacked,  though  sclerosis  may  be  associated  with  or  follow  it, 
and  the  chronic  pressure  of  tumours  or  aneurisms  leads  to  rarefac- 
tion and  atrophy  locally,  although  a  certain  amount  of  sclerosis 
may  be  induced  around. 

One  more  general  fact  must  be  noted,  viz.,  that  it  is  very  rare 
for  any  inflammatory  process  to  affect  solely  one  element  of  a 
bone.  The  continuity  of  the  vascular  supply  explains  why  a 
periostitis  is  usually  or  almost  invariably  associated  with  inflam- 
mation of  the  subjacent  bone,  and  why  an  osteomyelitis  is  never 
limited  to  the  medullary  cavity. 
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TenniifcOlogy. — Many  different  terms  have  been  applied  to  these 
pathological  processes,  and  much  needless  confusion  introduced 
thereby  into  a  subject  at  all  times  somewhat  complicated. 
Especially  is  this  the  case  in  inflammatory  affections  of  cancellous 
or  compact  bone,  the  terms  *  osteitis  *  and  *  osteomyelitis  *  being 
used  with  very  little  precision.  All  inflammation  of  bone  occurs 
in  connection  with  the  vascular  tissue  permeating  its  structure, 
and  hence,  as  this  is  everywhere  connected  with  the  medulla, 
all  such  processes  might  be  described  as  forms  of  osteomyelitis. 
This  term  is,  however,  limited  to  the  affections  of  the  medulla 
of  long  bones,  whilst  the  term  *  osteitis  *  is  applied  to  those 
occurring  in  the  compact  tissue  of  the  shaft  of  long  bones,  or  in 
the  cancellous  tissue  at  the  ends  of  long  bones,  or  in  the  interior 
of  short  bones,  and  with  such  limitations  we  shall  comply  here. 
Then,  moreover,  the  results  of  disease  have  been  often  confounded 
with  the  pathological  processes  leading  to  them,  and  the  clinical 
conditions — caries,  necrosis,  and  sclerosis — are  described  as  distinct 
diseases ;  we  shall  endeavour  to  avoid  this  source  of  error  by  pre- 
facing our  description  of  the  diseases  with  a  few  remarks  on  each 
of  these  clinical  conditions. 

NecrosiB,  or  death  of  bone,  may  occur  in  a  variety  of  forms, 

and  from  many  different  causes,  e,g, :  {a)  From  acute  localized 

suppurative  periostitis,  the  sequestrum,  or  dead  mass,  being  then 

simply  a  superficial  plate  or  flake  of  the  compact  exterior  (Fig.  169); 

(b)  from  acute  idiopathic  infective  osteomyelitis  (acute  panostitis 

or  acute  necrosis),  the  sequestrum  then  often  involving  the  whole 

thickness  of  the  bone,  and  invading  more  or  less  of  the  length 

of    the  diaphysis,  if  the  condition  is  not   early  and   efficiently 

treated  (Figs.  171  and  172);  (c)  from  acute  septic  osteomyelitis, 

usually  traumatic   in    origin,  the    sequestrum   being  annular  in 

shape,  and   involving    more  of   the   interior    of  the  bone  than 

of  the  exterior  (Fig.  1 73  ) ;  (d)  from  acute  or  subacute  septic 

osteitis   of  cancellous   bone,   the   sequestra  being   small   spicu- 

lated    fragments    of    the    bony    cancelli    which    have    escaped 

absorption  by  the  granulation  tissue  always  forming  in  such  a 

process;    (e)  from  tuberculous  disease  of  cancellous  tissue,  the 

sequestrum  being  light  and  porous,  often  infiltrated  with  curdy 

material,  and  rarely  separated  completely  from  surrounding  parts ; 

(/)  from  syphilitic  disease  of  cancellous  or  compact  tissue,  usually 

resulting  from  excessive  sclerosis,  or  gummatous  disease  of  the 

periosteum  which  has  become  septic ;  (g)  from  the  action  of  local 

irritants,  e,g,,  mercury,  or  phosphorus  fumes  gaining  access  to  the 

interior  of  the  teeth ;  (h)  occasionally  as  a  simple  senile  loss  of 

nutrition,  as  in  senile  gangrene ;  and  («)  a  variety,  described  by  Sir 

James  Paget  under  the  name  of  *  quiet  necrosis,'  occurs  as  a  result 

of  direct  injury,  the  sequestrum  separating  without  suppuration  ; 

it  is  one  of  the  causes  of  loose  bodies  in  joints,  and  especially  the 

knee,  following  a  blow  on  one  of  the  condyles. 

32 
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The  separation  of  sequestra  is  always  brought  about  by  a  process 
analogous  to  that  by  means  of  which  sloughs  and  gangrenous 
materials  are  cast  off  from  the  body,  viz.,  by  complete  absorp- 
tion if  small,  aseptic^  and  surrounded  by  sufficiently  vascular 
tissue;  by  absorption  of  as  much  as  possible,  in  larger  aseptic 
masses,  granulation  tissue  invading  and  replacing  the  dead  mass, 
and  a  line  of  separation  forming  as  a  result  of  defective  nutrition 
of  the  most  advanced  layer ;  or,  if  septic,  an  active  rarefying 
inflammation  occurs  in  the  neighbouring  hving  tissue,  which  in 
time  breaks  down,  and  so  sets  free  the  dead  mass.  (See  in  more 
detail  at  p.  69.)  From  the  eroding  action  of  the  granulation 
tissue,  the  under  surface  of  the  sequestrum  is  always  hollowed 
out,  and,  as  it  were,  worm-eaten  in  appearance.  Where  sepsis  is 
present,  the  process  is  more  active,  and  is  completed  more  rapidly, 
though  with  greater  risk  to  the  patient. 

Garies,  or,  as  it  is  sometimes  called,  osteoporosis^  or  rarefactiofi  of 
bone,  is  a  clinical  condition  resulting  from  inflammation,  and  con- 
sisting in  a  soft  and  spongy  state  of  the  bone,  which,  if  it  can  be 
reached,  readily  breaks  down  on  pressure  with  a  probe.  It  may 
result  from  the  following  conditions :  (a)  A  simple  subacute  in- 
flammatory process,  e,g,,  during  the  early  stage  of  repair  in  a 
fracture  ;  (b)  from  acute  or  subacute  septic  or  infective  inflamma- 
tion of  cancellous  tissue ;  (c)  from  tuberculous  affections  of  the 
cancellous  tissue  or  periosteum  ;  (d)  from  syphilitic  disease  of  the 
medulla  or  of  the  under  surface  of  the  periosteum. 

Pathologically,  it  is  characterized  by  the  replacement  of  the 
medulla  by  granulation  tissue,  which  usually  contains  some  large 
multi-nucleated  cells,  or  osteoclasts,  and  these  seem  to  be  closely 
connected  with  the  removal  of  the  bone,  though  we  are  at  present  in 
ignorance  of  the  manner  in  which  this  is  effected.  The  cancellous 
tissue  becomes  hollowed  out  to  accommodate  these  granulations, 
and  the  osteoclasts  are  usually  found  occupying  shallow  depres- 
sions known  as  *  Howship*s  lacunae.'  In  tuberculous  and  syphilitic 
lesions  the  bone  corpuscles  undergo  fatty  degeneration. 

Certain  terms  are  used  to  indicate  the  characteristics  observed 
in  particular  cases.  By  Caries  sicca  is  meant  that  the  process 
occurs  without  suppuration ;  in  C.  suppurativa  pus  is  always 
present ;  in  C.  fungosa  the  granulation  tissue  is  exceedingly  abun- 
dant, especially  in  tuberculous  disease  of  the  articular  ends  of 
bones ;  in  C.  mcrotica  necrosis  is  associated  with  caries,  the 
sequestra  consisting  either  of  spiculated  fragments,  or  in  tuber- 
culous disease  of  larger  masses. 

If  caries  is  recovered  from,  a  subsequent  condition  of  sclerosis 
usually  follows,  with  loss  of  substance  and  often  deformity. 

Sclerosis  of  bone  (osteosclerosis)  is  invariably  the  result  of  some 
chronic  inflammatory  affection,  ^.^.,  (a)  chronic  periostitis,  whether 
simple  or  syphilitic  ;  [h)  chronic  osteomyelitis,  simple,  tuber- 
culous, or  syphilitic ;  or  {c)  chronic  osteitis  of  the  compact  bone, 
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which  is  always  secondary  to  one  of  the  former.  In  all  cases 
the  condition  is  due  to  a  slow  formation  of  new  bone  within  the 
Haversian  canals  or  cancellous  spaces,  thus  diminishing  their 
lumen  ;  in  syphilis  this  may  progress  to  such  an  extent  as  to  lead 
to  their  total  occlusion,  and  even  to  localized  necrosis  from  lack  of 
blood-supply,  especially  when  sepsis  has  occurred.  In  tuberculous 
bones  the  sclerosed  tissue  is  always  at  some  distance  from  the 
focus  of  mischief,  and  may  be  looked  on  as  Nature's  attempt  to 
Umit  the  spread  of  the  disease ;  it  forms  also  the  final  tissue  or 
bone-scar  in  the  process  of  repair  in  those  cases  where  a  cure 
has  been  obtained  by  natural  or  surgical  means. 


Classification  of  Inflammatory  Affections  of  Bone. 

I.  Periostitis: 

(a)  Acute  localized,  with  or  without  suppuration. 

(b)  Acute  diffuse,  always  associated  with  or  secondary  to 

acute  infective  osteomyelitis. 

(c)  Chronic  simple,  or  hyperplastic. 

(d)  Chronic  tuberculous. 

(e)  Chronic  syphilitic. 

II.  Osteitis,  or  inflammation  of  compact  bone,  which  is  always 

associated  with  and  secondary  to  either  periostitis  or 
osteomyelitis,  and  so  will  not  be  described  separately. 
The  acute  form  results  in  necrosis,  the  subacute  m 
osteoporosis,  and  the  chronic  in  sclerosis,  except  in 
tuberculous  disease. 

III.  Osteomyelitis,   or  inflammation  of   the  medulla  of  long 

bones : 

(a)  Acute  septic  (traumatic). 

(b)  Acute  infective  (idiopathic  =  acute  panostitis). 

(c)  Subacute  simple  or  infective,  e.g.,  after  fractures,  or 

during  the  separation  of  sequestra,  resulting  primarily 
in  rarefaction,  but  finally  in  sclerosis. 

(d)  Chronic  simple,  tuberculous  or  syphilitic,  usually  causing 

general  enlargement  and  sclerosis  of  the  bone,  even 
if  locally  some  rarefaction  is  present. 

IV.  Inflammation    of   the    Cancellous    Tissue    (Osteitis)    may 

similarly  be : 

(a)  Acute  septic  or  traumatic. 

(b)  Acute  infective. 

(c)  Subacute  simple  or  septic. 

(d)  Chronic  simple,  syphilitic,  or  tuberculous. 

When  limited  to  the  articular  end  of  a  bone  in  a  young  person, 
this  is  sometimes  termed  Epiphysitis. 

It  is  unnecessary  to  describe  in  detail  all  these  conditions,  since 
many  lA  the  divisions  overlap,  and  hence  we  shall  group  together 
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the  various  acute  and  chronic  affections  ii 
clinical  signs  and  symptoms. 


order  to  indicate  the 


Acute  Inflammations  of  Bone. 

I.  Acute  Localiaeil  Periostitis  usually  arises  as  a  result  of 
traumatism  applied  directly  to  the  bone,  with  or  without  an  open 
wound  ;  it  may  also  be  determined  by  general  conditions,  such  as 
rheumatism,  gout,  and  pysemia,  or  by  an  extension  of  inflam- 
matory mischief,  as  in  an  alveolar  abscess. 

FatholOKlcalljr,  the  process  consists  of  hyperaemia  of  and  exuda- 
tion into  the  periosteum,  which  becomes  swollen,  turgid,  and 
thickened.  This  may  be  followed  in  due  course  by  resolution,  or 
may  leave  the  bone  thickened  and  in  a  condition  of  chronic  inflam- 
mation ;  or  suppuration  may  ensue,  and  with  it  usually  a  Umited 


Fic.  169. — Sdi^rficial  Necrosis 


Periostitis 


represents  the  necrosed  tissue  lying  in  continuity  with  the  surroundinB  living 
bone  ;  the  periosteum  is  stripped  up  from  it,  and  has  an  opening  through 
which  the  pus  has  been  dischari^ed.  13  shows  a  later  stage,  in  which  the 
sequeatnim  is  being  separated  by  a  process  of  rarefying  osteitis  in  the 
immediately  contiguous  living  bone,  whilst  an  invo lucrum,  or  sheath  of 
new  bone,  is  formal  from  the  under  surface  of  the  periosteum  ;  a  cloacal 
aperture  remains  in  the  involucrum  for  the  escape  of  discharges.  Cstiows 
the  condition  of  affairs  after  the  sequestrum  has  been  removed. 


superficial  necrosis.  In  the  last  event  pyogenic  organisms  of  no 
great  virulence  must  find  an  entrance  to  the  area  of  mischief,  and 
probably  in  cases  due  to  trauma  through  the  abraded  or  injured 
skin;  in  other  instances  they  may  come  from  neighbouring  foci 
of  inflammation,  or  possibly  auto-infection  may  occur.  The  in- 
flammatory process  extends  to  the  small  vessels  entering;  the  Iwne 
from  the  under  surface  of  the  periosteum  ;  these  become  dilated, 
next  thrombosed  and  strangled  by  the  pressure  of  the  exudation 
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around  them,  and  finally  pulled  out  from  the  osseous  canals  by 
the  tension  of  the  subperiosteal  effusion  and  by  the  peptonizing 
power  of  the  bacterial  products.  Consequently,  the  vitality  of  the 
superficial  layer  of  bone  is  destroyed  for  an  area  corresponding 
almost  exactly  to  that  from  which  the  periosteum  has  been 
stripped  (Fig.  169,  A). 

As  soon  as  tension  has  been  relieved  by  the  escape  of  the  pus, 
repair  commences.  Where  the  mischief  is  very  slight  and  super- 
ficial, the  involved  bone  may  entirely  recover,  or  even  small 
necrotic  portions  be  absorbed.  If  the  dead  portion  of  bone  is 
more  extensive,  it  will  be  separated  from  the  subjacent  living 
tissues  by  one  of  the  processes  already  described  (p.  498),  whilst 
from  the  under  surface  of  the  stripped-up  periosteum  a  casing  of 
new  bone  is  developed,  constituting  an  involucrum  or  sheath,  at 
first  spongy  and  cancellous  in  texture,  but  finally  hard  and 
sclerosed.  In  the  centre  of  this  new  formation  are  found  one  or 
more  openings  or  cloaca  through  which  the  discharge  passes,  and 
corresponding  in  position  to  the  openings  in  the  periosteum  and 
skin  made  by  Nature  or  the  knife  (Fig.  169,  B). 

Olinically,  the  symptoms  of  acute  localized  periostitis  consist  in 
the  ordinary  phenomena  of  acute  inflammation,  the  pain  being  of 
an  intense  aching  character,  worse  at  night,  and  increased  by 
lowering  the  limb  or  by  any  kind  of  pressure.  If  a  subcutaneous 
portion  of  bone  is  involved,  a  painful  swelling  develops,  at  first 
brawny  in  character,  but,  when  suppuration  has  occurred,  the 
centre  softens,  whilst  the  skin  over  it  becomes  red  and  oedematous. 
When  an  abscess  has  burst  or  been  opened,  bare  bone  is  felt 
beneath  the  periosteum,  and  the  greater  part  of  this  denuded 
structure  usually  dies,  and  must  then  be  either  absorbed  or 
separated ;  in  either  case  a  sinus  remains  for  a  time,  leading  down 
through  a  cloaca  in  the  involucrum  to  the  sequestral  cavity. 
From  this  either  pus  or  serum  will  be  discharged,  according  to 
whether  the  wound  has  become  septic  or  not.  In  about  five  or 
six  weeks*  time  the  sequestrum  is  loose,  and  this  may  be  ascer- 
tained by  moving  it  with  a  probe  within  the  osseous  cavity,  which 
is  now  lined  on  the  inner  aspect  with  granulation  tissue. 

Treatment. — Rest,  elevation  of  the  limb,  leeches,  and  fomenta- 
tions are  usually  relied  on  locally  in  the  early  stages,  whilst  a 
good  purge  and  specific  anti-diathetic  remedies  may  be  used 
generally.  If,  however,  the  affection  is  not  readily  checked, 
and  suppuration  threatens,  a  free  aseptic  incision  down  to  the 
bone  is  the  best  means  of  preventing  necrosis.  Should  an  abscess 
form,  it  must  be  opened  early,  and  possibly  by  this  means  death 
of  the  bone  may  be  obviated  or  limited.  When  necrosis  has 
occurred,  the  parts  must  be  carefully  dressed  and  kept  aseptic, 
until  the  sequestrum  is  detached.  An  incision  is  then  made  over 
the  involucrum,  the  periosteum  stripped  from  it,  one  of  the  cloacae 
enlarged,  and  the  dead  bone  removed.   The  cavity  will  now  rapidly 
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fill  up  with  granulations,  and  heal  completely.  In  many  cases 
recovery  may  be  expedited  by  chiselling  away  those  portions  of 
dead  bone  which  must  ultimately  be  separated  without  waiting 
for  the  tardy  process  of  Nature  ;  this  should  not  be  undertaken 
until  the  destructive  changes  have  ceased,  and  then  only  to  a 
limited  extent.  The  dead  bone  is  recognised  from  the  living  by 
its  white  appearance  and  by  not  bleeding  when  cut. 

2.  Acute  Infective  Osteomyelitis  (Syn, :  Acute  Necrosis,  Acute 
Diffuse  or  Infective  Periostitis,  Acute  Diaphysitis,  Acute  Panostitis). 
— This  disease  usually  occurs  in  children,  often  of  a  tuberculous 
inheritance,  and  not  unfrequently  follows  one  of  the  exanthemata 
(e,g,,  measles  or  scarlet  fever).  It  generally  commences  before 
the  age  of  puberty,  and  is  an  affection  of  the  gravest  import ;  the 
multiplicity  of  names  attached  to  it  suggest  quite  accurately  that 
its  manifestations  may  be  very  diverse  in  character. 

Pathology. — The  patients  are  always  in  a  state  of  depressed 
general  health,  so  that  their  germicidal  powers  are  considerably 
diminished.  Moreover,  spots  of  localized  ulceration  are  often 
present  in  the  throat,  mouth,  or  intestines,  which  give  a  ready 
entrance  for  micro-organisms  into  the  system.  Evidently  some 
of  these  must  be  circulating  within  the  blood,  ready  to  attack  any 
area  of  diminished  tissue  resistance.  A  slight  injury  in  the  shape 
of  a  strain  or  a  wrench,  which  is  often  entirely  overlooked  or  for- 
gotten, may  suffice  to  determine  the  commencement  of  an  in- 
flammatory process  which  rapidly  spreads  by  continuity  of  tissue, 
until  perhaps  the  whole  structure  of  the  bone  may  be  affected. 

The  majority  of  the  ligaments  and  not  a  few  tendons  are 
inserted  into  the  epiphysis,  and  it  is  not  difficult  to  appreciate 
the  fact  that  articular  strain  must  be  mainly  felt  in  the  juxta- 
epiphyseal  region,  i.e.,  immediately  beyond  these  insertions.  It 
has  been  already  mentioned  that  the  traumatic  separation  of 
epiphyses  is  liable  to  be  followed  by  suppuration,  even  in  healthy 
children,  and  it  is  easy  to  understand  that  in  an  unhealthy  child 
a  very  slight  injury  in  the  epiphyseal  region  may  determine  a 
similar  process. 

The  disease  almost  always  starts  in  the  soft  vascular  tissue  on 
the  shaft  side  of  the  epiphyseal  cartilage,  but  occasionally  it  com- 
mences in  the  epiphysis  itself  at  the  margin  of  the  ossifying  centre, 
and  in  a  few  instances  (mainly  amongst  young  adults)  it  may  be 
preceded  by  a  patch  of  localized  periostitis,  suggesting  that  an 
acute  infection  has  supervened  upon  a  subacute  periosteal  focus. 
The  bacteria,  once  admitted,  grow  and  multiply  rapidly,  and  give 
rise  to  inflammatory  phenomena,  the  nature  and  extent  of  which 
depend  largely  on  the  exact  situation  of  the  infective  focus,  the 
amount  of  resistance  offered  by  surrounding:  tissues,  and  the 
virulence  of  the  organisms.  As  in  any  other  part  of  the  body,  the 
trouble  is  most  likely  to  travel  along  the  line  of  least  resistance. 

I.  If  the  process  commences  in  the  periphery  of  the  juxta- 
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epiphyseal  region  dose  to  the  periosteum,  the  line  of  least  reast- 
ance  will  be  towards  that  structure,  and  hence  a  sub-ptnosteal 
abscess  may  form,  whilst  the  central  portions  of  the  bone  may 
escape  almost  entirely.  The  extent  of  this  abscess  depends 
mainly  upon  the  virulence  of  the 
bacteria,  but  considerable  portions  of 
the  diaphysismaybe  denuded,  resulting 
in  extensive  necrosis,  which,  however, 
involves  the  superficial  rather  than  the 
deeper  parts.  It  rarely  extends  to  the 
neighbouring  joint  owing  to  the  close 
bond  of  union  which  exists  between 
the  diaphyseal  periosteum  and  the 
epiphyseal  cartilage.  In  this  variety 
an  early  incision  to  let  out  the  pus 
may  suffice  to  prevent  necrosis,  or,  at 
any  rate,  to  limit  it.  The  constitu- 
tional symptoms  will  be  less  severe 
than  in  other  varieties  ;  there  is  less 
likelihood  of  the  development  of 
pyaemia,  and  the  toxic  fever  soon  dis- 
appears after  the  removal  of  the  pus. 
Subsequently  the  same  course  of 
events  occurs  as  in  the  localized 
variety  of  acute  periostitis — viz.,  an 
involucrum  forms,  perforated  by  one 
or  more  cloactc,  and  the  sequestrum 
in  time  separates.  F 

A  good  illustration  of  this  type  is 
to  be  found  in  the  acute  periostitis 
which  affects  the  lower  end  0/  the  femur.     (Api 

It  almost  always  starts  posteriorly,  ic,  internal  condyle :  K,  centre 
stripping  the  thin  periosteum  off  the  a(  ossification  in  epiphysis; 
back  of  the  bone  as  far  as  the  bifurca-  A.abscesscavityinepiphyseal 
tion  of  the  linea  aspera.  Its  prefer-  ^  "uicr^m '*^'"''""'" '  ^'  "" 
ence  for  this  situation  is  evidently  due 

to  the  fact  that  strainsupon  the  knee-joint  are  mainly  experienced 
when  the  limb  is  hyper- ex  tended,  and  that  such  strain  is  directed 
to  the  posterior  ligaments,  and  lience  the  posterior  portion  of  the 
epiphyseal  line  is  likely  to  suffer.  An  abscess  forms,  and  inasmuch 
as  it  lies  deeply  and  its  origin  is  not  easily  recognised,  it  is  allowed 
to  progress  for  some  time,  one  result  being  that  the  osteogenetic 
pwwers  of  the  periosteum  are  destroyed,  so  that  an  involucrum 
rarely  forms  in  this  particular  example  of  necrosis.  Removal  of 
the  sequestrum  is  also  difiicult  from  anatomical  reasons,  and  hence 
amputation  is  sometimes  required. 

2.  Should  the  process  start  in  the  centre  of  the  juxta-epiphyseal 
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region,  it  may  spread  in  several  directions,  and  the  results  vary 
considerably. 

(a)  The  process  may  reach  the  periosteum  first  and  then  the 
phenomena  of  a  diffuse  sub- periosteal  abscess,  as  indicated  above, 
with  the  addition  of  the  symptoms  due  to  its  deeper  origin,  will 
manifest  themselves.  This  is,  perhaps,  the  most  usual  course  for 
the  disease  to  take. 

(b)  Less  frequently  the  infection  extends  along  the  medullary 
cavity  and  gives  rise  to  the  most  typical  form  of  osteomyelitis 
(Fig.  170).  The  medulla  becomes  intensely  hyperaemic;  the 
veins  are  thrombosed ;  localized  foci  of  suppuration  and  gangrene 
appear;  and  in  consequence  of  the  increased  pressure  infective 
emboli  are  likely  to  be  detached  and  pyaemia  to  follow.  Even  if 
the  latter  does  not  occur,  the  general  condition  is  profoundly 
affected  by  the  absorption  of  toxins.  Suppuration  adso  occurs 
beneath  the  periosteum,  although  the  amount  of  pus  may  not  be 
great  at  first ;  but  the  membrane  is  stripped  up  from  the  diaphysis, 
perhaps  to  such  an  extent  as  to  involve  the  whole  length  and 
circumference  of  the  shaft.  Unless  prompt  measures  are  taken  to 
limit  the  progress  of  the  disease,  necrosis  is  certain  to  follow, 
usually  implicating  the  whole  thickness  of  the  diaphysis,  and 
sometimes  extending  along  its  whole  length.  In  fact,  the  whole 
diaphysis  is  occasionally  found  lying  loose  in  an  abscess  cavity, 
the  two  epiphyses  having  been  previously  separated. 

(c)  It  has  been  already  mentioned  that,  owing  to  the  intimate 
connection  between  the  periosteum  of  the  diaphysis  and  the 
epiphyseal  cartilage,  the  neighbouring  joint  usually  escapes  infec- 
tion. Should,  however,  the  epiphyseal  line  be  within  the  joint,  as 
in  the  hip,  it  must  perforce  become  the  seat  of  an  acute  infective 
arthritis  as  soon  as  the  bacteria  reach  its  periphery.  The  elbow- 
joint  is  similarly  liable  to  suffer  when  bacteria  attack  the  upper 
end  of  the  ulna,  since  the  epiphysis  is  a  mere  flake  of  bone  and  the 
greater  part  of  the  olecranon  is  derived  from  the  shaft.  Sometimes 
the  junction  cartilage  is  softened  and  destroyed  by  the  organisms, 
so  that  the  inflammation  spreads  through  the  epiphysis  to  the 
articular  cartilage,  which  is  eroded,  and  the  joint  opened.  Occa- 
sionally the  pus  burrows  along  the  soft  tissues  outside  the  bone, 
as  along  the  biceps  groove  into  the  shoulder-joint. 

In  infants,  where  there  is  little  or  no  bone,  the  cartilage  may  be 
rapidly  destroyed,  and  an  opening  made  through  it  into  the  joint, 
giving  rise  to  what  was  described  by  Sir  Thomas  Smith  as  the 
acute  arthritis  of  infants. 

(d)  When  the  infecting  organisms  are  of  a  mild  type  and  the 
patient's  health  not  much  depreciated,  the  process  may  not  spread 
Jar  from  the  spot  first  involved,  but  may  give  rise  to  a  chronic 
abscess  in  the  bone  in  that  situation.  Naturally  this  is  not  likely 
to  occur,  except  in  regions  where  large  masses  of  cancellous  tissue 
exist,  as,  for  instance,  the  head  of  the  tibia.     It  must  not  be  for- 
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gotten,  however,  that  certain  epiphyses  occur  away  from  joints, 
and  chronic  abscesses  in  such  situations  as  the  great  trochanter 
may  be  explained  on  these  grounds  A  similar  condition  is  some- 
times due  to  tubercle  (p.  519),  but  of  course  the  organisms  found 
in  the  pus  are  different,  whilst  the  tuberculous  variety  is  probably 
more  chronic ;  otherwise  the  results  of  the  process,  clinical  and 
pathological,  are  alike. 

The  orgauism  generally  found  in  this  disease  is   the   Stapky- 
lococau  Pyogenes  muus,  but   occasionally  others  are  responsible 


Fig.  171. — Diagram  of  Massivb  Necrosis  aptbr  Acute  Ostbomybutis. 

(B.1.1.01H ) 

In  A  (early)  the  necrosed  tissue,  though  continuous  above  and  below  with  the 
healthy  bone,  is  surrounded  by  a.  canity  formed  by  the  strippioE  up  of 
the  periosteum,  and  from  it  two  sinusea  pass  to  the  eiterior  in  B  (wle) 
the  sequesltum  is  supposed  to  have  been  fooseDcd  and  remnved,  and  tbe 
cavity  remaining  is  lined  by  granutatioa  tissue,  and  surrounded  by  a  thick 
involucnim  of  new  bone,  in  which  Iwo  cloacx  exisL 

for  it,  and  the  symptoms  vary  somewhat  with  the  causative 
microbe.  Thus,  if  due  to  the  Staph,  pyog.  albus,  the  process  is 
less  acute;  a  good  deal  of  brawny  infiltration  of  the  periosteum 
ensues,  and  necrosis  is  more  easily  prevented  by  early  treattnent ; 
this  variety  is  sometimes  termed  '  periostitis  aibuminosa.'  The 
Streptococcus  pyogenes,  if  present  at  all,  is  only  found  in  young 
children,  and  the  resulting  necrosis  is  often  less  extensive.    The 
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Pneumococcus  has  also  been  discovered  in  this  disease,  as  well 
as  the  Bac,  colt  communis ,  which  latter  only  occurs  in  association 
with  other  organisms ;  the  resulting  pus  is  very  foul. 

Olinical  History. — The  disease  usually  commences  abruptly 
with  a  rigor,  followed  by  high  fever  and  severe  pain  in  the  limb, 
which  soon  becomes  swollen,  brawny  and  congested.  It  may  at 
first  be  mistaken  for  an  acute  attack  of  rheumatism,  although  the 
fact  that  the  interarticular  portion  is  affected,  and  not  the  articula- 
tion, should  readily  prevent  this  error.  The  pain  is  of  an  extremely 
severe  nature,  so  that  the  child  screams  whenever  the  limb  or  even 
the  bed  is  touched. 

Should  the  trouble  be  mainly  limited  to  the  periosteum, 
evidences  of  its  being  stripped  off  the  bone,  and  of  the  accumu- 
lation of  pus  beneath  it,  soon  show  themselves.  An  abscess 
forms  which  may  quickly  transgress  its  periosteal  boundary  and 
burrow  under  fascial  or  muscular  planes ;  its  limitation  to  the 
diaphysis  has  been  already  explained ;  but,  although  the  neigh- 
bouring joints  may  escape  infection,  they  are  very  likely  to  suffer 
from  a  serous  exudation,  and  subsequently  some  limitation  of 
movements  may  be  observed.  Sooner  or  later  the  abscess  bursts 
or  is  opened,  giving  exit  to  a  larger  or  smaller  amount  of  pus,  and 
the  subjacent  bone  is  found  bare  and  apparently  dead.  Possibly 
the  relief  of  tension  may  suffice  in  such  cases  to  limit  the  mischief, 
the  periosteum  again  becoming  adherent  to  the  bone,  and  a  cure 
being  established  without  extensive  necrosis.  More  frequently  a 
considerable  portion  of  the  shaft  loses  its  vitality,  and  has  to  be 
separated  in  the  manner  already  described,  whilst  an  involucrum 
forms  around  it  from  the  periosteum  (Figs.  171  and  172).  If  no 
septic  organisms  have  been  admitted,  no  fever  or  bad  constitutional 
symptoms  need  be  expected  during  this  later  stage.  Sometimes 
the  process  is  so  acute  as  to  cause  actual  sloughing  or  disintegra- 
tion of  the  periosteum,  so  that  its  osteogenetic  powers  are  destroyed, 
and  subsequent  repair  becomes  difficult  or  impossible. 

When  the  medulla  itself  is  more  especially  involved,  the  symp- 
toms of  pyaemia  or  of  severe  toxaemia  become  very  prominent, 
and  the  child  may  die  from  this  cause  before  the  local  mischief  has 
been  able  to  advance  very  considerably.  The  pain  will  continue 
to  be  of  a  severe  character,  although  the  patient's  perceptions  may 
be  so  blunted  by  the  toxic  condition  that  it  lies  more  or  less  un- 
conscious. The  swelling  of  the  limb  is  not  so  great  as  in  the 
former  type,  but  the  mischief  may  be  very  extensive,  and  although 
there  is  no  great  collection  of  pus  beneath  the  periosteum,  yet 
it  may  be  stripped  up  along  the  whole  length  of  the  shaft,  and  even 
detached  from  the  epiphyses  at  each  end.  Should  the  child  not 
die  of  toxaemia,  extensive  destruction  of  bone  is  certain  to  result. 

When  the  epiphysis  is  attacked,  the  symptoms  commence  in 
the  same  way,  but  are  likely  to  be  followed  by  those  of  an 
acute  suppurative  arthritis  (p.  578).      This  affection  is  sometimes 
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termed  acute  epiphysitis,  it  is  almost  limited  to  infants  and  very 
young  children,  and  is  said  to  occur  most  frequently  in  the  sub- 
jects of  inherited  syphilis.  The  head  of 
the  humerus  and  the  upper  and  lower 
ends  of  the  femur  are  the  parts  most 
commonly  involved.  In  some  of  these 
cases  the  ligaments  are  so  seriously 
weakened  and  relaxed  that  a  loose  flail- 
joint  results. 

In  the  milder  types  of  osteomyelitis, 
the  patients  complain  of  severe  pain  at  the 
end  of  some  bone  (one  type  of  growing 
pain),  and  this  may  be  attended  by  some 
degree  of  fever  and  of  local  disability. 
The  symptoms  may  quiet  down  after  a 
time  and  no  harm  result,  but  in  some 
cases  the  growth  of  the  bone  will  be 
checked  or  entirely  stopped.  In  other 
patients  a  subacute  or  chronic  abscess  may 
form  and  perhaps  come  to  the  surface, 
and  on  opening  it  a  sinus  is  found  leading 
to  the  interior  of  the  bone,  in  which  a 
sequestrum  of  cancellous  tissue  is  found. 

The  Prognosis  of  the  acute  form  is 
always  somewhat  grave.  Life  may  be 
threatened  by  pyaemia  or  toxasmia  in  the 
early  stages,  whilst  later  on  hectic,  amyloid 
disease  of  the  viscera,  and  exhaustion,  may 
terminate  the  case  if  sepsis  has  been  ad- 
mitted. 

The  utility  of  the  limb  may  be  unim> 
paired  if  the  disease  has  not  been  too  ex- 
tensive, and  if  prompt  treatment  has  been  „ 
adopted ;    but    if  neighbouring  joints   are 
affected  by  a    suppurative  arthritis,   or  if 
the  osteogenetic  powers  of  the  periosteum 
have  been  destroyed  by  the  acuteness  of     Surgeons'  Mu; 
the  process,  amputation  may   be  required.  The  irregular  new  bone  of 
In  cases  which  have  recovered,  excessive 
growth    of  the  bones  sometimes   follows, 
owing  to  the  long-standing  hyperasmia  of 
the  part ;  but  if  the  epiphyseal  cartilage  has  been  much  affected 
the  limb  may  be  stunted  in  its  subsequent  development. 

Treatment.-^ Prompt  surgical  interference  must  be  adopted  tn 
order,  if  possible,  to  cut  short  the  malady.  As  soon  as  the  local 
pain  and  high  fever  give  evidence  thai  this  affection  is  present, 
a  free  incision  should  be  made  in  the  long  axis  of  the  limb 
through  the  periosteum,  whether  pus  can  l>e  detected  or  not.    The 
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surgeon  will  then  proceed  to  carefully  investigate  the  condition 
of  the  bones  by  inspection  and  the  use  of  the  finger  and  probe, 
and  his  further  proceedings  will  to  a  large  extent  depend  upon 
what  is  thus  found. 

If  the  suspicions  as  to  the  existence  of  osteomyelitis  are  thereby 
confirmed,  the  most  vigorous  surgical  treatment  is  demanded,  for 
if  the  teachings  of  pathology  are  to  be  depended  on,  it  is  certain 
that  no  good  can  follow  any  half  measures  which  stop  short  of 
the  medullary  canal.  As  a  rule,  the  surgeon  will  find  himself  in 
the  neighbourhood  of  the  epiphyseal  cartilage,  and  if  the  case  has 
been  taken  in  hand  early,  it  is  possible  that  the  mischief  will  be 
quite  limited ;  all  that  is  then  required  is  to  scrape  or  gouge 
away  the  softened  and  hyperaemic  bone  at  the  end  of  the  diaphysis, 
together  with  any  necrotic  tissue  which  may  be  present,  taking  the 
greatest  care  not  to  encroach  on  the  epiphyseal  cartilage.  The 
cavity  thus  formed  is  thoroughly  washed  with  an  antiseptic, 
and  perhaps  swabbed  out  with  pure  carbolic  acid;  a  drain-tube 
is  inserted,  and  in  all  probability  recovery  will  rapidly  ensue. 

If  the  case  has  gone  further,  the  periosteum  will  be  found 
stripped  from  the  bone  for  a  varying  distance,  and  possibly  the 
epiphysis  partially  or  completely  separated.  Under  these  circum- 
stances it  is  always  necessary  to  open  up  the  medullary  canal 
by  removal  of  part  of  the  compact  bone,  so  as  to  allow  the 
hyperaemic  and  gangrenous  fatty  tissue  contained  therein  to  be 
scraped  out,  and  this  proceeding  may  involve  a  considerable 
portion  of  the  shaft.  When  grave  constitutional  phenomena  are 
present,  associated  with  loosening  of  the  epiphysis,  it  will  often 
be  found  expedient  to  amputate  in  order  to  prevent  death  from 
toxaemia. 

If  the  periosteum  has  been  more  extensively  involved,  and  a 
large  amount  of  bone,  possibly  the  whole  diaphysis,  denuded, 
two  courses  are  open  to  the  surgeon :  either  to  remove  the 
whole  necrosed  area  at  once,  or  simply  to  relieve  tension  and 
wait  for  an  involucrum  to  form  before  taking  away  the  sequestrum. 
The  great  advantage  of  the  former  plan  consists  in  the  immediate 
extirpation  of  the  infective  focus,  thereby  diminishing  the  risks 
of  pyaemia  or  toxaemia,  and  preventing  the  necessity  for  further 
operative  proceedings.  On  the  other  hand,  it  is  claimed  that  the 
continued  presence  of  the  sequestrum  is  beneficial,  in  that  it 
stimulates  the  periosteum  to  new  formation  of  bone,  and  hence  it 
should  not  be  removed  until  a  sufficient  involucrum  has  formed. 
The  practice  usually  adopted  is  as  follows  :  For  the  femur  and 
humerus  sequestrotomy  should  be  delayed ;  immediate  removal 
would  lead  to  hopeless  shortening  and  crippling  of  the  limb.  For 
the  bones  of  the  forearm  or  leg,  immediate  removal  is  perfectly 
justifiable,  since  there  is  always  a  second  bone  present  to  main- 
tain the  length  of  the  limb.  Some  surgeons  have  recommended 
that  a  bone-graft  or  suitable  rod  of  celluloid  or  ivory  should  be 
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inserted  to  take  the  place  of  the  resected  diaphysis  and  stimulate 
the  osteogenetic  powers  of  the  periosteum  ;  there  is  no  objection 
to  such  an  attempt  being  made,  provided  that  asepsis  is  main- 
tained, but  it  is  very  questionable  whether  much  good  will  follow. 

When  there  is  any  doubt  as  to  the  actual  condition  of  the  bone, 
and  the  symptoms  indicate  that  the  medulla  is  not  much  involved, 
its  immediate  removal  is  undesirable ;  the  pus  is  allowed  to 
escape  through  a  free  incision,  the  cavity  is  well  irrigated,  and 
the  stripped- up  periosteum  allowed  to  fall  back  upon  the  bone, 
and  regain  adhesions  to  it,  if  possible.  Drainage  is  provided  for, 
strict  asepsis  maintained,  and  the  discharge  soon  becomes  merely 
serous.  A  portion  of  the  bone  dies,  and  during  its  separation 
from  neighbouring  parts  becomes  incased  in  a  newly  formed 
involucrum.  When  the  sequestrum  is  free — that  is,  in  about  five 
or  six  weeks — sequestrotomy  will  be  required  ;  it  consists  in  reflect- 
ing the  periosteum  from  the  new  casing,  and  in  enlarging  or 
imiting  one  or  more  of  the  cloacae,  so  as  to  allow  the  sequestrum 
to  be  withdrawn ;  it  sometimes  expedites  matters  to  divide  the 
sequestrum  into  two  portions,  and  then  to  deal  with  each 
separately.  The  cavity  thus  left  is  well  irrigated,  and  either 
drained  or  packed  with  gauze,  so  as  to  allow  it  to  heal  from  the 
bottom  by  granulation.  Occasionally  the  operation  for  removal 
of  the  sequestrum  is  exceedingly  difficult  and  dangerous,  owing 
to  the  situation  of  the  sinuses,  and  in  some  places,  e.g.,  the 
f)OSterior  aspect  of  the  lower  end  of  the  femur,  it  is  almost  im- 
practicable to  reach  it ;  under  such  circumstances  amputation  may 
be  preferable.  This  summary  proceeding  may  also  be  needed 
in  the  course  of  this  disease  on  account  of  pyaemia,  defective 
repair,  exhaustion  from  chronic  sepsis,  or  suppuration  in  a  neigh- 
bouring joint. 

3.  Acute  Septic  Osteomyelitis  arises  as  a  result  of  infection 
from  without,  eg.,  in  cases  of  compound  fracture,  and  after 
amputation,  excision,  or  even  osteotomy.  The  organisms  present 
are  usually  staphylo-  or  strepto- cocci,  together  with  various 
non-pathogenic  forms.  The  clinical  history  of  a  case  involving 
the  shaft  of  a  long  bone  is  as  follows :  The  patient  during  an 
attack  of  septic  traumatic  fever  due  to  an  injury  or  operation 
has  one  or  more  rigors,  which  suggest  the  existence  of  pyaemia, 
and  is  suddenly  seized  with  severe  pain  in  the  limb,  which 
becomes  intensely  sensitive.  On  examining  the  wound,  the  soft 
parts  are  found  to  be  unhealthy  and  infiltrated,  the  lower  end  of 
the  bone  is  bare  and  yellow,  and  from  the  interior  projects  a 
stinking  mass  of  gangrenous  medullary  tissue.  Should  early  and 
efficient  treatment  not  be  undertaken,  the  patient  runs  a  consider- 
able risk  of  succumbing  to  pyaemia  or  septic  intoxication,  whilst 
a  varying  amount  of  the  interior  of  the  bone  dies  (central  or 
tubular  necrosis),  and  a  small  segment  of  its  whole  thickness  below, 
so  that  the  sequestrum  which  ultimately  separates  is  annular  and 
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conical  {Fig.  173).    Should  the  patient  survive, the  necrotic  tissue 
gradually  separates,  and  during  this  process  a  mass  of  new  bone  is 
termed  from  the  under  surface  of  the  periosteum,  so  that  the  shaft 
becomes  much  thickened  externally.    Hectic 
I  fever  may  supervene  whilst  this  is  occurring. 

The  Treatment  of  tliis  condition  has  been 
somewhat  modified  of  late  years.  Formerly, 
the  only  plan  adopted  was  amputation  of 
the  limb  through  the  next  joint.  At  the 
present  time  one  would  freely  opien  up  the 
wound  as  early  as  possible,  flush  it  out,  and 
then  thoroughly  scrape  away  the  sloughing 
medullary  tissue  from  the  interior  of  the 
bone,  subserjuently  disinfecting  the  cavity 
with  pure  carbolic  acid,  and  placing  a  drain- 
tube  or  gauze  wick  in  it  for  a  few  days.  A 
certain  amount  of  necrosis  follows,  but  with- 
out high  fever  or  toxemia.  Should  this 
treatment  fail,  amputation  may  still  be 
resorted  to. 

A  similar  process  may  also  invade  the  short 
bows,  and  the  cancellous  extremities  of  long 
hones,  being  often  secondary  to  septic  ar- 
thritis, or  to  a  compound  fracture  involving 
such  parts.     The  local  and  general  pheno- 
mena   are    very    similar   to    those   detailed 
above,  except  that  no    large   sequestra  are 
formed,  the  dead  bone  coming  away  in  small 
^■....^^^    ^.    ^..,-    spicules  (one  form  of  caries  neootica),  whilst 
THUM  "from'skptJc    'hc  pain  and  fever  are  less  severe,  and  there 
OsTEOMVELins    [s    Icss    likeMhood    of    the    development    of 
AFTER  Amputation.      pyaemia.     Treatiiunt  consists  in  free  drainage, 
removal    of   the    septic  tissue  and  eificient 
purification  of  the  wound. 

V\'e  have  also  seen  one  or  two  cuses  oi  snbacuk sefitic  osleomyelitis, 
involving  the  shaft  of  long  bones  after  operation,  in  which  the 
medulla  became  profoundly  altered  in  texture,  being  transformed 
into  granulation  tissue,  with  rarefaction  of  the  bony  cancelH  ;  the 
process  was  associated  with  considerable  pain  and  some  amount 
of  constitutional  disturbance.  No  necrosis  followed,  but  amputa- 
tion was  necessary  on  account  of  the  extent  of  the  disease  and  the 
pain. 

TvMioin  Osteitis. 
Aflcclions  of  the  osseous  syslem  are  not  uncommon  in  typliniil  fever,  and 
usually  come  on  almut  ihe  third  week  or  durinR  the  early  singes  of  cun- 
valescence.  The  tibia  and  ribs  are  most  often  afftcled,  and  in  a  Inrjic  percentage 
of  cases  typhoid  bacilli,  with  or  without  pyogenic  cocci,  will  lie  found.  It  is 
curious  lo  note  how  long  the  orKaninms  may  lie  latent  in  the  tissues  before 
causlnR  an  abscess— in  one  case  for  seven  years.    The  trouble 
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either  as  a  periosii 

then  some  amounl 
operated  on  by  ont 
was  removed  from  (he  upper  third  of  the  femur. 

whitsl  in  the  opposite  leg  llierc  had  lieen  an  abscess 
in  a  similar  position,  but  without  death  of  bone. 
The  abscess  is  always  subacute,  often  chronic, 
and  the  allected  bone  may  be  carious  rather  than 
necrotic.  On  its  first  appearance  the  alTecled 
limb  should  be  elevated  and  fomented,  and  fre- 
quently the  more  acute  symptoms  will  yield  :  but 
the  part  often  remainsenlatged,        "  ■        ■ 


steomyelitis,  subacute  in  character,  and  lending  to 
lien  relapse.  It  miy  easily  develop  an  abscess,  and 
rosis  or  caries  may  (ollow  ;  thus  in  a  case  recently 
considerable  sequestrum 


cerbati 


isofp, 


kcly  tc 


from  time  to  time,  sooner  or  later  leading  up  to  the 
formation  of  an  abscess.  When  suppuration  has 
occurred,  the  parts  must  be  freely  incised,  diseased 
bone  removed,  granulation  tissue  scraped  away,  and 
the  parts  disinfected  with  liquefied  carbolic  acid. 
The  wounds  are  usually  found  to  be  enlremely 
chronic  and   indolent,  and  may  require  scraping 
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Chronic  Oateo-periostitis. — By  tliis  disease 
is  meant  a  chronic  inflammatory  condition 
of  the  bone,  which  results  in  overgrowtli, 
thickening,  and  condensation, 

Varieti8a.^(a)  It  may  arise  as  a  localized 
chronic  periostitis,  traumatic,  rlieumatic,  or 
syphilitic  in  origin,  or  due  to  Ihe  close 
proximity  of  a  chronic  ulcer ;  it  is  char- 
acterized by  a  formation  of  new  bone 
beneath  the  periosteum,  the  so-called  iiodt 
{Fig.  174).  The  cancelli  are  arranged  at 
right  angles  to  the  surface,  in  consequence 
of  the  new  tissue  forming  around  the  small 
vessels,  which  enter  the  bone  from  the 
under  surface  of  the  periosteum.  At  first 
this  new  material  is  soft  and  spongy,  but  it 
rapidly  becomes  hard  and  sclerosed,  and  a 
similar  condition  aiTccts  the  siibjacei.t 
compact  structure,  which  is  thickened  and 
indurated  by  a  new  formation  around  the 
Haversian  canals.  If  the  irritation  persists, 
as  in  (he  case  of  a  chronic  ulcer,  this  condi- 
tion may  run  on  into  the  following  variety. 

(b)  The  diffuse  form  of  chronic  osteo- 
perioslitis  usually  originates  in  some  deep- 
seated  or  central  affection,  tubeiCulous  or 
syphilitic  in  nature,  and  tends  to  involve  the 
it  is  sometimes  hmited  to  one  or  other  end. 
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may  be  a  small  abscess  or  some  central  necrosis,  and  around  this 
focus  of  prolonged  irritation  the  bone  becomes  thick  and  indurated. 
In  the  later  stages  a  considerable  new  formation  may  occur 
beneath  the  periosteum,  and  even  the  medullary  canal  become 
entirely  obliterated.  If  syphilitic  in  origin,  it  may  be  due  to  a 
central  gumma,  or  a  general  condition  of  sclerosis  may  supervene 
without  any  special  focus. 

The  S3^ptoms  consist  of  deep  aching  pain  in  the  limb,  worse  at 
night,  with  perhaps  tenderness  over  some  particular  spot.  This 
latter  condition  is  especially  evident  in  cases  where  a  localized 
abscess  exists  in  the  head  of  a  bone,  such  as  the  tibia.  On 
examination  the  bone  is  felt  to  be  thickened,  and  its  surface  more 
or  less  nodulated.  If  the  disease  is  localized  and  superficial,  a 
distinct  node  may  be  felt,  consisting  of  a  hard,  fusiform,  and  tender 
swelling.  Where  the  enlargement  is  more  general,  there  is  less 
tenderness,  though  the  pain  is  constant. 

The  Diagnosis  of  such  cases  is  not  always  easy,  the  enlarge- 
ment of  the  bone  being  sometimes  mistaken  for  the  early  stage 
of  a  malignant  tunwur.  The  rate  of  growth  will  be  of  little 
assistance,  since  it  is  very  variable ;  but  a  tumour  may  have  more 
defined  limits,  and  its  tension  is  often  not  the  same  throughout. 
Skiagraphy  is  valuable  in  this  direction,  since  in  simple  chronic 
periostitis  the  bone  is  solid  and  throws  a  continuous  and  well- 
defined  shadow,  while  in  malignant  diseases  a  certain  amotmt  of 
soft  tissue  is  sure  to  be  present,  either  centrally  or  peripherally, 
easily  penetrated  by  the  rays,  and  hence  leaving  gaps  in  the 
shadow.  If,  in  spite  of  such  assistance,  the  case  is  still  doubtful, 
an  exploratory  incision  will  be  required. 

The  Treatment  at  first  consists  in  resting  the  limb,  applying 
counter-irritation  {e.g.y  iodine  paint  or  the  actual  cautery),  and 
giving  iodide  of  potassium  internally.  If  relief  is  not  thereby 
obtained,  an  operation  will  be  necessary.  An  incision  is  made  over 
the  whole  length  of  the  thickened  bone,  right  through  the  peri- 
osteum. This  membrane  is  now  stripped  aside  with  periosteal 
detachers,  raspatories,  etc.,  and  if  merely  a  nodular  enlargement 
is  present,  the  new  formation  is  chiselled  away.  When  the  whole 
thickness  of  the  bone  is  involved,  a  gutter  or  trench  must  be  made 
by  gouge  and  mallet,  extending  into  the  medullary  cavity,  and  its 
length  corresponding  to  the  enlargement.  The  soft  parts  are 
then  partially  drawn  together  and  the  wound  dressed.  It  is 
advisable  to  cover  it  with  protective,  so  that  the  hollow  may  fill 
with  blood-clot,  and  this  is  then  allowed  to  organize  (p.  213). 
If  the  wound  remains  aseptic,  and  enough  bone  is  removed,  most 
satisfactory  results  follow.  In  some  aggravated  conditions,  how- 
ever, which  have  lasted  for  many  years,  amputation  is  required. 
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Tuberculous  Diseases  of  Bone. 

Bone  may  be  affected  in  two  ways  by  tubercle,  either  the 
periosteum  or  the  cancellous  tissue  being  primarily  involved. 

I.  In  Tuberculous  Periostitis  a  specific  infiltration  of  the 
periosteum  is  met  with,  consisting  of  a  deposit,  partly  in  that 
membrane  and  partly  under  it,  of  pulpy  granulation  tissue  con- 
taining the  characteristic  miliary  tubercles,  which  are  chiefly 
developed  around  the  vessels  passing  from  the  periosteum  into 
the  bone.  As  in  tuberculous  disease  elsewhere,  caseation  and 
suppuration  are  likely  to  follow,  leading  to  the  formation  of 
abscesses  which  are  primarily  subperiosteal,  and  filled  with  curdy 
pus ;  these  in  time  find  their  way  to  the  surface,  either  directly 
or  by  more  or  less  tortuous  channels,  and  leave  sinuses,  extending 
down  to  the  bone.  The  final  effect  of  such  n  condition  depends 
largely  on  whether  the  subjacent  bone  consists  of  thick  or  thin 
compact  tissue.  If  the  compact  bone  is  thick,  the  disease  is 
usually  localized  to  the  part  first  affected,  the  surface  of  the  bone 
escaping  entirely,  except  some  slight  superficial  erosion.  Occa- 
sionally, however,  the  disease  may  spread  along  the  periosteum 
for  some  distance,  and  even  involve  a  neighbouring  epiphysis 
or  joint.  If  the  compact  bone  is  thifty  as  in  the  bodies  of  the 
vertebrae,  the  underlying  cancellous  tissue  is  almost  certain  to  be 
secondarily  affected,  and  the  changes  to  be  hnmediately  described 
are  produced. 

Olinical  History. — In  the  early  stages  a  somewhat  diffuse  elastic 
or  pulpy  swelling  forms  over  the  bone,  which  is  tender  and  asso- 
ciated with  characteristic  bone  pain,  worse  at  night.  It  takes 
some  weeks  or  months  to  develop,  and  on  skiagraphy  the  under- 
lying osseous  tissue  may  appear  quite  normal  in  texture.  In  the 
latter  stages,  when  caseation  or  suppuration  is  present,  the  swelling 
often  becomes  more  defined  and  its  surface  nodulated ;  it  then 
somewhat  resembles  an  ordinary  node,  but  is  usually  more 
irregular  in  shape,  of  somewhat  unequal  consistency,  and  on  firm 
pressure  small  portions  may  be  felt  to  give  way.  If  an  abscess 
forms,  the  pain  becomes  greater,  but  it  diminishes  as  soon  as 
tension  is  relieved  by  discharge  of  the  pus.  The  admission  of 
sepsis,  however,  inc  Tviases  the  trouble.  It  is  probably  seen  in  its 
most  typical  form  in  connection  with  the  ribs. 

Treatment. — In  the  early  stages,  constitutional  treatment  may 
suffice,  together  with  rest  and  carefully  adjusted  pressure,  as 
by  strapping  with  Scott's  dressing.  The  condition,  however, 
demands  incision  if  a  neighbouring  joint  is  threatened,  or  when 
suppuration  has  occurred.  Free  removal  of  all  the  granulation 
tissue  and  softened  bone  with  a  Volkmann's  spoon  is  required, 
disinfection  of  the  cavity  with  undiluted  carbolic  acid,  and 
stuffing  it  with  gau2:e  soaked  in  an  emulsion  of  glycerine  and 
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purified   yj(LA..T:n  no  per  ceni.j,  the  wound  beUi^  alIo»-«d  to 

granul:iic-  from  the  b^itom. 
2.  TDbercaloQS  Osteitis  always  arises  in  cancellous  tissue,  and 

it  afieci^  the  i^bon  l>vnes,  or  the  shafts  or  ends  of  long  ones. 
(a)  The  sluii  Unti  tf  tht  h.jnJs  ani  feet  are  very  liable  to  this 

condition.  It  occurs  in  weakly  children  »-ith  a  tuberculous  in- 
heiiiance.or  in  those  whose  geneial 
he:ii:h  has  been  depressed  by  one 
of  the  exanthemata,  or  sometimes 
in  those  otherwise  healthy.  Some 
slight  injury  may  detennine  the 
onset  of  the  attack,  which  fre- 
quently involves  se\-eral  bones 
simulianeously.  When  the  pha- 
langes are  involved,  the  disease  is 
known  as  Tnliezenloiia  Pactrlitis. 

Clinical  History. — The  affected 
hone  becomes  slowly  enlarged, 
expanded,  and  painful,  the  pain 
being,  however,  slight  in  amount, 
though  generally  worse  at  night 
This  continues  for  some  time,  until 
finnlly  one  spot  rapidly  increases 
in  si;;e,  becoming  red  and  tender, 
and  finally  an  abscess  fomis,  which 
bursts  or  is  opened,  leaving  a 
sinus,  down  which  a  probe  can  be 
passed  into  the  carious  interior  of 
the  bone.  Occasionally  contiguous 
joints  are  involved  in  this  process, 
whilst  the  tendon  sheaths  are  also 
liable  to  be  affected  i  a  large  por- 
tion of  the  s»'elling  is  due  to 
periosteal  infiltration  (Fig.  175). 
m;ii"r;:ir'i"iv'iiiK'^nv"ktil'' t^^^^  Pathology. — A  depositor  tubercle 

I><'ri'>MV|im'nnil  lumloii  slioaili,      bacilli    occurs    in    or    around    the 
wliilsi  ilitfirM  iiii'ir-iiluilatiKi-'iil     liloijd vessels    in     the    interior    of 

t'),''1v 'S'h  I"i!:!''"'""JiaJlai',i'   '''"  '"'"^'  ^'"'^'^  '"^y  ^^"^  **^" 

|..i'iiiaiir!n  rit -randu^on'liMiii:     previously    rendered    somewhat 
nil  iliciliirsiihisiicci.  hypeneniic    as    the    result   of    an 

injury.  The  organisms  produce 
their  usuiil  olfi-ct,  viz.,  transformation  of  the  normal  medullary 
tis.sui'  inlti  pul])y  i,'raiiul(iliim  tissue  containing  tubercles,  the  bony 
ciuicflli  bei'oniing  meanwhile  eroded  and  rarefied,  and  the  bone 
cii[|iiisrlirs  undergiiing  fatly  degeneration  (vide  Caries,  p.  49B). 
S-i|iiostra  (ircastoiiitlly  furin,  but  more  often  in  adults  than  in 
t'hihlrun,  owing  In  tin;  grenttir  density  of  the  bone  in  the  former. 
Thi'y  are  dui:  tii  a  cutling-ofT  of  the  blood-supply  of  a  definite 
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le  palienl  was  a  lady  over  fifiy  years  of  age,  who  had  suffered  for  some  nionlhs 
from  pain  and  swelling  of  Ihis  bone.  The  site  and  extent  of  tbe  disease  is 
indicated  by  the  light  area  in  the  shadow  of  the  hone,  EventualljrunputA- 
lioQ  was  required. 
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the  Ixines  or  also  involves  the  joints.  In  the  early  stages  one 
part  of  the  foot  may  l)e  more  swollen  than  another,  according  to 
the  location  of  the  trouble.  The  os  calcis  is  most  often  affected, 
and  afterw.irds,  in  order  of  frequency,  come  the  first  metatarsal, 
astr.t^alus  {the  head),  and  scaphoid.  When  it  starts  in  the 
astras^alus,  the  swelling  occurs  below  the  level  of  the  ankle-joint 
in  front  of  or  l>ehind  the  malleoli,  whilst  pressure  over  the  head 
of  the  bone  gives  rise  to  pain.  The  foot  is  usually  in  a  position 
of  L-qtiimis,  but  not  to  such  a  marked  degree  as  when  the  ankle- 
joinl  itself  is  aflected  ;  the  subastragaloid  movements  (inversion 
and  oversion,  abduction  and  adduction)  are  also  considerably 
limited,  or  may  be  absent.  An  examination  of  the  accompanying 
illustration  (I-'ig  176)  will  explain  the  fact  that  tuberculous  d~' 


c.ilc;in(M>-aslruK''>l"><1  '"lO'l  >tstrat!.ili>-Kca|)li<>i(l :  3,  calcnnco-cubuid  ;  4.  cul<o- 
mitlatitrsal ;  3,  ilw  l;irtic  (.'rimiiinn  sac  belu-cen  scnplioid  and  cuneiform. 
iKtutwn  tliu  cunuifonn,  nnd  Ixfiu'ccn  the  cuneiform  and  !iecnDil  anJ  [liird 
•iiuiaiaTsals ;.  C,  bctwuun  tlic  inl urn  1I  cuneiform  and  first  mctatarsa! 

starting  in  the  astragalus  is  very  likely  to  involve  the  ai.kle-joint, 
or  to  spread  to  the  os  calcis  or  scaphoid.  Disease  of  the  os  calcis 
leads  to  more  liinited  swelling  of  the  back  of  the  foot  on  one  or 
b.jth  sides  of  the  heel ;  the  movements  of  the  ankle  will  not  be 
impaired,  although  walking  is  painful,  and  hence  the  patient 
limps,  treading  only  on  the  toes.  Further  forwards  tuberculous 
dj.seiise  is  most  likely  to  start  in  or  around  the  scaphoid,  the 
bulbous  swelling  of  thr  foot  being  then  shifliid  anteriorly,  and 
the  movements  of  the  ankle  remaining  unimpaired.  The  prognosis 
is  much  worse  when  the  disease  attacks  the  inner  half  of  the  foot, 
comprising  the  astragalus,  scaphoid,  cuneiform,  and  three  inner 
metatarsal  bones,  owing  to  the  arrangement  of  the  synovial 
membr.anes,  than  when  it  atfccts  the  outer  segment  con'iisiing  of 
the  cuboid  and  two  outer  metatarsals,  which  arc  excluded  from 
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the  general  synovial  membrane,  and  are  tlius  more  amenable  to 
treatment. 

Sooner  or  later  suppuration  occurs  with  increased  pain,  and, 
should  the  sinus  which  results  from  opening  the  abscess  become 
septic,  the  trouble  is  sure  to  spread  much  more  rapidly,  and  the 
prognosis  becomes  increasingly  grave. 

Treatment  is  conducted  according  to  the  rules  which  always 
guide  us  in  that  of  tuberculous  disease,  In  the  early  stages  the 
foot  and  ankle  are  immobilized,  and  preferably  in  plnster  of  Paris 
or  water-glass.  The  child  is  sent  to  the  seaside,  and  plenty  of 
good  food  administered,  and  it  is  not  allowed  to  walk  until  all 
pain  has  ceased;  even  then  the  plaster  case  must  be  retained  until 


the  swelling  has  entirely  disappeared.     It  is  wise  to  remove  the 
plaster  every  month  or  two  for  inspection  and  readjustment. 

Should  the  disease  persist  in  spite  of  such  treatment,  or  should 
suppuration  occur,  removal  of  the  tuberculous  tissue  by  operation 
may  be  required.  If  the  os  catch  alone  is  involved,  it  will  usually 
suffice  to  open  well  into  it  either  from  one  or  both  sides,  to  scrape 
out  its  interior  and  then  pack  it  with  iodoform  and  gauze  after 
disinfecting  it  with  liquefied  carbolic  acid.  Decalcified  bone  chips 
mixed  with  iodoform  have  been  packed  into  the  cavity  in  order 
to  hasten  bony  consolidation,  but  not  with  much  success ;  in  any 
case  the  interior  of  the  Iwne  becomes  occupied  by  fibrous  tissue, 
with    perhaps  a   few  bony  spicules,  and    a    marked    permanent 
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surgeon  will  then  proceed  to  carefully  investigate  the  condition 
of  the  bones  by  inspection  and  the  use  of  the  finger  and  probe, 
and  his  further  proceedings  will  to  a  large  extent  depend  upon 
what  is  thus  found. 

If  the  suspicions  as  to  the  existence  of  osteomyelitis  are  thereby 
confirmed,  the  most  vigorous  surgical  treatment  is  demanded,  for 
if  the  teachings  of  pathology  are  to  be  depended  on,  it  is  certain 
that  no  good  can  follow  any  half  measures  which  stop  short  of 
the  medullary  canal.  As  a  rule,  the  surgeon  will  find  himself  in 
the  neighbourhood  of  the  epiphyseal  cartilage,  and  if  the  case  has 
been  taken  in  hand  early,  it  is  possible  that  the  mischief  will  be 
quite  limited ;  all  that  is  then  required  is  to  scrape  or  gouge 
away  the  softened  and  hyperaemic  bone  at  the  end  of  the  diaphysis, 
together  with  any  necrotic  tissue  which  may  be  present,  taking  the 
greatest  care  not  to  encroach  on  the  epiphyseal  cartilage.  The 
cavity  thus  formed  is  thoroughly  washed  with  an  antiseptic, 
and  perhaps  swabbed  out  with  pure  carbolic  acid ;  a  drain-tube 
is  inserted,  and  in  all  probability  recovery  will  rapidly  ensue. 

If  the  case  has  gone  further,  the  periosteum  will  be  found 
stripped  from  the  bone  for  a  varying  distance,  and  possibly  the 
epiphysis  partially  or  completely  separated.  Under  these  circum- 
stances it  is  always  necessary  to  open  up  the  medullary  canal 
by  removal  of  part  of  the  compact  bone,  so  as  to  allow  the 
hyperaemic  and  gangrenous  fatty  tissue  contained  therein  to  be 
scraped  out,  and  this  proceeding  may  involve  a  considerable 
portion  of  the  shaft.  When  grave  constitutional  phenomena  are 
present,  associated  with  loosening  of  the  epiphysis,  it  will  often 
be  found  expedient  to  amputate  in  order  to  prevent  death  from 
toxaemia. 

If  the  periosteum  has  been  more  extensively  involved,  and  a 
large  amount  of  bone,  possibly  the  whole  diaphysis,  denuded, 
two  courses  are  open  to  the  surgeon :  either  to  remove  the 
whole  necrosed  area  at  once,  or  simply  to  relieve  tension  and 
wait  for  an  involucrum  to  form  before  taking  away  the  sequestrum. 
The  great  advantage  of  the  former  plan  consists  in  the  immediate 
extirpation  of  the  infective  focus,  thereby  diminishing  the  risks 
of  pyaemia  or  toxaemia,  and  preventing  the  necessity  for  further 
operative  proceedings.  On  the  other  hand,  it  is  claimed  that  the 
continued  presence  of  the  sequestrum  is  beneficial,  in  that  it 
stimulates  the  periosteum  to  new  formation  of  bone,  and  hence  it 
should  not  be  removed  until  a  sufficient  involucrum  has  formed. 
The  practice  usually  adopted  is  as  follows :  For  the  femur  and 
humerus  sequestrotomy  should  be  delayed ;  immediate  removal 
would  lead  to  hopeless  shortening  and  crippling  of  the  limb.  For 
the  bones  of  the  forearm  or  leg,  immediate  removal  is  perfectly 
justifiable,  since  there  is  always  a  second  bone  present  to  main- 
tain the  length  of  the  limb.  Some  surgeons  have  recommended 
that  a  bone-graft  or  suitable  rod  of  celluloid  or  ivory  should  be 


DISEASES  OF  BONE  509 


inserted  to  take  the  place  of  the  resected  diaphysis  and  stimulate 
the  osteogenetic  powers  of  the  periosteum ;  there  is  no  objection 
to  such  an  attempt  being  made,  provided  that  asepsis  is  main- 
tained, but  it  is  very  questionable  whether  much  good  will  follow. 

When  there  is  any  doubt  as  to  the  actual  condition  of  the  bone, 
and  the  symptoms  indicate  that  the  medulla  is  not  much  involved, 
its  immediate  removal  is  undesirable ;  the  pus  is  allowed  to 
escape  through  a  free  incision,  the  cavity  is  well  irrigated,  and 
the  stripped-up  periosteum  allowed  to  fall  back  upon  the  bone, 
and  regain  adhesions  to  it,  if  possible.  Drainage  is  provided  for, 
strict  asepsis  maintained,  and  the  discharge  soon  becomes  merely 
serous.  A  portion  of  the  bone  dies,  and  during  its  separation 
from  neighbouring  parts  becomes  incased  in  a  newly  formed 
involucrum.  When  the  sequestrum  is  free — that  is,  in  about  five 
or  six  weeks — sequestrotomy  will  be  required  ;  it  consists  in  reflect- 
ing the  periosteum  from  the  new  casing,  and  in  enlarging  or 
uniting  one  or  more  of  the  cloacae,  so  as  to  allow  the  sequestrum 
to  be  withdrawn ;  it  sometimes  expedites  matters  to  divide  the 
sequestrum  into  two  portions,  and  then  to  deal  with  each 
separately.  The  cavity  thus  left  is  well  irrigated,  and  either 
drained  or  packed  with  gauze,  so  as  to  allow  it  to  heal  from  the 
bottom  by  granulation.  Occasionally  the  operation  for  removal 
of  the  sequestrum  is  exceedingly  difficult  and  dangerous,  owing 
to  the  situation  of  the  sinuses,  and  in  some  places,  eg.,  the 
posterior  aspect  of  the  lower  end  of  the  femur,  it  is  almost  im- 
practicable to  reach  it ;  under  such  circumstances  amputation  may 
be  preferable.  This  summary  proceeding  may  also  be  needed 
in  the  course  of  this  disease  on  account  of  pyaemia,  defective 
repair,  exhaustion  from  chronic  sepsis,  or  suppuration  in  a  neigh- 
bouring joint. 

3.  Acute  Septic  Osteomyelitis  arises  as  a  result  of  infection 
from  without,  e.g.j  in  cases  of  compound  fracture,  and  after 
amputation,  excision,  or  even  osteotomy.  The  organisms  present 
are  usually  staphylo-  or  strepto- cocci,  together  with  various 
non-pathogenic  forms.  The  clinical  history  of  a  case  involving 
the  shaft  of  a  long  bone  is  as  follows :  The  patient  during  an 
attack  of  septic  traumatic  fever  due  to  an  injury  or  operation 
has  one  or  more  rigors,  which  suggest  the  existence  of  pyaemia, 
and  is  suddenly  seized  with  severe  pain  in  the  limb,  which 
becomes  intensely  sensitive.  On  examining  the  wound,  the  soft 
parts  are  found  to  be  unhealthy  and  infiltrated,  the  lower  end  of 
the  bone  is  bare  and  yellow,  and  from  the  interior  projects  a 
stinking  mass  of  gangrenous  medullary  tissue.  Should  early  and 
efficient  treatment  not  be  undertaken,  the  patient  runs  a  consider- 
able risk  of  succumbing  to  pyaemia  or  septic  intoxication,  whilst 
a  varying  amount  of  the  interior  of  the  bone  dies  (central  or 
tubular  necrosis),  and  a  small  segment  of  its  whole  thickness  below, 
so  that  the  sequestrum  which  ultimately  separates  is  annular  and 
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conical  (Fig.  173)-    Should  the  palient  survive,  the  necrotic  tissue 
gradual!)'  separates,  and  during  this  process  a  mass  of  new  bone  is 
fcnued  from  the  under  surface  of  the  periosteum,  so  that  the  shaft 
becomes  much  thickened  externally.    Hectic 
f  fever  may  supervene  whilst  this  is  occurring. 

The  Tre&tment  of  this  condition  has  been 
somewhat  modified  of  late  years.  Formerly, 
the  only  plan  adopted  was  amputation  of 
the  limb  through  the  next  joint.  At  the 
present  time  one  would  freely  open  up  the 
wound  as  early  as  possible,  flush  it  out,  and 
then  thoroughly  scrape  away  the  sloughing 
medullary  tissue  from  the  interior  of  the 
bone,  subsequently  disinfecting  the  cavity 
with  pure  carbolic  acid,  and  placing  a  drain- 
tube  or  gauze  wick  in  it  for  a  few  days.  A 
certain  amount  of  necrosis  follows,  but  with- 
out high  fever  or  toxaemia.  Should  this 
treatment  fail,  amputation  may  still  be 
resorted  to. 

A  similar  process  may  also  invade  the  short 
bonrs,  and  the  cancellous  extremities  of  long 
bones,  being  often  second.iry  to  septic  ar- 
thritis, or  to  a  compound  fracture  involving 
such  parts.  The  local  and  general  pheno- 
mena are  very  similar  to  those  detailed 
above,  except  that  no  large  sequestra  are 
formed,  the  dead  bone  coming  away  in  small 
spicules  {one  form  of  caries  necrotica),  whilst 
the  pain  and  fever  are  less  severe,  and  there 
is  less  likelihood  of  the  development  of 
AKTEH  AMPUT*T!o-i.  pyjemia.  Tfcatiiuttt  consists  in  free  drainage, 
removal  of  the  septic  tissue  and  efficient 
purification  of  the  wound. 

We  have  also  seen  one  or  two  cases  of  siibacnU  septic  osteomyelitis, 
involving  the  shaft  of  long  bones  after  operation,  in  which  the 
medulla  i)ecame  profoundly  altered  in  texture,  being  transformed 
into  granulation  tissue,  with  rarefaction  of  the  bony  cancelli ;  the 
process  was  associated  with  considerable  pain  and  some  amount 
of  constitutional  disturbance.  No  necrosis  followed,  but  amputa- 
tion was  necessary  on  account  of  the  extent  of  the  disease  and  the 
pain. 

TvPfrOlD    OSTEITJS, 

AfTcctioDS  of  Ihe  osscoiib  syalem  are  nol  uncommon  in  typlioid  fever,  and 
usually  come  on  alxiul  llie  third  week  or  diirinjj  ihe  early  singes  of  con- 
valescence. Thetibi.-iandribsare  most  often  aflectLil,  and  in  alarnepercentafic 
of  cases  typhoid  bacilli,  wilh  or  withmtt  pyogenic  cocci,  will  l>e  found,     II  is 
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either  as  a  periostitis  or  oateomveUtis.  sub.icute  in  cl 
improve  fur  a  lime,  and  llien  ri^lapse.  It  m^y  easily 
then  some  amount  of  necrosis  or  caries  may  follow  ; 
operated  on  by  one  of  us  a  conKJ'lerablc  sequestrum 
was  removed  from  the  upper  third  of  the  femur. 
whilst  in  (be  opposite  leg  lliere  bad  been  an  abscess 
in  a  similar  position,  but  without  death  of  bone. 
The  abscess  is  always  subacute,  often  chronic, 
and  the  affected  bone  may  be  carious  rather  than 
necrotic.  On  il^  first  appearance  the  affected 
limb  should  be  elevated  and  fomented,  and  fre- 
quently the  more  acute  symptoms  will  yield  :  but 
the  part  often  remains  enlarged,  swollen  and  tender, 
and  exacerbations  of  pain  are  not  unlikely  to  occur 
from  time  to  lime,  sooner  or  later  leading  up  to  the 
formation  of  an  abscess.  When  suppuration  has 
occurred,  the  parts  must  be  freely  incised,  diseased 
bone  removed,  granulation  tissue  scraped  away,  and 
the  parts  disinfected  with  liquc&ed  carbolic  acid. 
The  wounds  are  usually  found  to  be  extremely 
chronic  and   indolent,  and  may  require  scraping 

Chronic  Inflammation  of  Bone, 

ChronicOsteo-periostitiB.— By  tliisdjf^casc 

is  meant  a  chronic  inflammatory  condition 

of  the  bone,  which  results  in  overgrowtli, 

thickening,  and  condensation. 

Varieties. — (o)  It  may  arise  as  a  localized 
chronic  periostitis,  traumatic,  rheumatic,  or 
syphilitic  in  origin,  or  due  to  the  close 
proximity  of  a  chronic  ulcer ;  it  is  char- 
acterized by  a  formation  of  new  hone 
beneath  the  periosteum,  the  so-called  node 
(Fig,  174).  The  cancelli  are  arranged  at 
rigiit  angles  to  the  surface,  in  consequence 
oi  the  new  tissue  forming  around  the  small 
vessels,  which  enter  the  bone  from  the 
under  surface  of  the  periosteum.  At  first 
this  new  material  is  soft  and  spongy,  btit  it 
rapidly  l>ecomes  hard  and  sclerosed,  and  a 
similar  condition  alTccts  the  snbjacei.t 
compact  structure,  which  is  thickened  and 
indurated  by  a  new  formation  around  the 
Haversian  canals.  If  the  irritation  persists, 
as  in  the  case  of  a  chronic  ulcer,  this  condi- 
tion may  run  on  into  the  following  variety, 
(b)  The  diffuse  form  of  chronic  osteo- 
periostitis usually  originates  in  sonic  deep- 
seated  or  central  attection,  tuberculous  or 
syphilitic  in  nature,  and  tends  to  involve  the 
it  is  sometimes  limited  to  one  or  other  end. 


ar.icter,  and  tending  to 
develop  an  abscess,  atid 
thus  ID  a  case  recently 


f  Tibia,   showing 


rthole  bone,  although 
If  tuberculous,  there 
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may  be  a  small  abscess  or  some  central  necrosis,  and  around  this 
focus  of  prolonged  irritation  the  bone  becomes  thick  and  indurated. 
In  the  later  stages  a  considerable  new  formation  may  occur 
beneath  the  periosteum,  and  even  the  medullary  canal  become 
entirely  obliterated.  If  syphilitic  in  origin,  it  may  be  due  to  a 
central  gumma,  or  a  general  condition  of  sclerosis  may  supervene 
without  any  special  focus. 

The  Symptoms  consist  of  deep  aching  pain  in  the  limb,  worse  at 
night,  with  perhaps  tenderness  over  some  particular  spot.  This 
latter  condition  is  especially  evident  in  cases  where  a  localized 
abscess  exists  in  the  head  of  a  bone,  such  as  the  tibia.  On 
examination  the  bone  is  felt  to  be  thickened,  and  its  surface  more 
or  less  nodulated.  If  the  disease  is  localized  and  superficial,  a 
distinct  node  may  be  felt,  consisting  of  a  hard,  fusiform,  and  tender 
swelling.  Where  the  enlargement  is  more  general,  there  is  less 
tenderness,  though  the  pain  is  constant. 

The  Diagnosis  of  such  cases  is  not  always  easy,  the  enlarge- 
ment of  the  bone  being  sometimes  mistaken  for  the  early  stage 
of  a  malignant  tumour.  The  rate  of  growth  will  be  of  little 
assistance,  since  it  is  very  variable ;  but  a  tumour  may  have  more 
defined  limits,  and  its  tension  is  often  not  the  same  throughout. 
Skiagraphy  is  valuable  in  this  direction,  since  in  simple  chronic 
periostitis  the  bone  is  solid  and  throws  a  continuous  and  well- 
defined  shadow,  while  in  malignant  diseases  a  certain  amount  of 
soft  tissue  is  sure  to  be  present,  either  centrally  or  peripherally, 
easily  penetrated  by  the  rays,  and  hence  leaving  gaps  in  the 
shadow.  If,  in  spite  of  such  assistance,  the  case  is  still  doubtful, 
an  exploratory  incision  will  be  required. 

The  Treatment  at  first  consists  in  resting  the  limb,  applying 
counter-irritation  {e.g.^  iodine  paint  or  the  actual  cautery),  and 
giving  iodide  of  potassium  internally.  If  relief  is  not  thereby 
obtained,  an  operation  will  be  necessary.  An  incision  is  made  over 
the  whole  length  of  the  thickened  bone,  right  through  the  peri- 
osteum. This  membrane  is  now  stripped  aside  with  periosteal 
detachers,  raspatories,  etc.,  and  if  merely  a  nodular  enlargement 
is  present,  the  new  formation  is  chiselled  away.  When  the  whole 
thickness  of  the  bone  is  involved,  a  gutter  or  trench  must  be  made 
by  gouge  and  mallet,  extending  into  the  medullary  cavity,  and  its 
length  corresponding  to  the  enlargement.  The  soft  parts  are 
then  partially  drawn  together  and  the  wound  dressed.  It  is 
advisable  to  cover  it  with  protective,  so  that  the  hollow  may  fill 
with  blood-clot,  and  this  is  then  allowed  to  organize  (p.  213  ). 
If  the  wound  remains  aseptic,  and  enough  bone  is  removed,  most 
satisfactory  results  follow.  In  some  aggravated  conditions,  how- 
ever, which  have  lasted  for  many  years,  amputation  is  required. 
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TaberculouB  Diseases  of  Bone. 

Bone  may  be  affected  in  two  ways  by  tubercle,  either  the 
periosteum  or  the  cancellous  tissue  being  primarily  involved. 

I.  In  Tabercnlous  Periostitis  a  specific  infiltration  of  the 
periosteum  is  met  with,  consisting  of  a  deposit,  partly  in  that 
membrane  and  partly  under  it,  of  pulpy  granulation  tissue  con- 
taining the  characteristic  miliary  tubercles,  which  are  chiefly 
developed  around  the  vessels  passing  from  the  periosteum  into 
the  bone.  As  in  tuberculous  disease  elsewhere,  caseation  and 
suppuration  are  likely  to  follow,  leading  to  the  formation  of 
abscesses  which  are  primarily  subperiosteal,  and  filled  with  curdy 
pus ;  these  in  time  find  their  way  to  the  surface,  either  directly 
or  by  more  or  less  tortuous  channels,  and  leave  sinuses,  extending 
down  to  the  bone.  The  final  effect  of  such  n,  condition  depends 
largely  on  whether  the  subjacent  bone  consists  of  thick  or  thin 
compact  tissue.  If  the  compact  bone  is  thick,  the  disease  is 
usually  localized  to  the  part  first  affected,  the  surface  of  the  bone 
escaping  entirely,  except  some  slight  superficial  erosion.  Occa- 
sionally, however,  the  disease  may  spread  along  the  periosteum 
for  some  distance,  and  even  involve  a  neighbouring  epiphysis 
or  joint.  If  the  compact  bone  is  tkiUf  as  in  the  bodies  of  the 
vertebrae,  the  underlying  cancellous  tissue  is  almost  certain  to  be 
secondarily  affected,  and  the  changes  to  be  immediately  described 
are  produced. 

Clinical  History. — In  the  early  stages  a  somewhat  diffuse  elastic 
or  pulpy  swelling  forms  over  the  bone,  which  is  tender  and  asso- 
ciated with  characteristic  bone  pain,  worse  at  night.  It  takes 
some  weeks  or  months  to  develop,  and  on  skiagraphy  the  under- 
lying osseous  tissue  may  appear  quite  normal  in  texture.  In  the 
latter  stages,  when  caseation  or  suppuration  is  present,  the  swelling 
often  becomes  more  defined  and  its  surface  nodulated  ;  it  then 
somewhat  resembles  an  ordinary  node,  but  is  usually  more 
irregular  in  shape,  of  somewhat  unequal  consistency,  and  on  firm 
pressure  small  portions  may  be  felt  to  give  way.  If  an  abscess 
forms,  the  pain  becomes  greater,  but  it  diminishes  as  soon  as 
tension  is  relieved  by  discharge  of  the  pus.  The  admission  of 
sepsis,  however,  increases  the  trouble.  It  is  probably  seen  in  its 
most  typical  form  in  connection  with  the  ribs. 

Treatment. — In  the  early  stages,  constitutional  treatment  may 
suffice,  together  with  rest  and  carefully  adjusted  pressure,  as 
by  strapping  with  Scott*s  dressing.  The  condition,  however, 
demands  incision  if  a  neighbouring  joint  is  threatened,  or  when 
suppuration  has  occurred.  Free  removal  of  all  the  granulation 
tissue  and  softened  bone  with  a  Volkmann*s  spoon  is  required, 
disinfection  of  the  cavity  with  undiluted  carbolic  acid,  and 
stuffing  it  with  gauze  soaked  in  an  emulsion  of  glycerine  and 
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(6)  At  the  same  time  a  condition  of  sclerosis  may  be  produced 
in  the  underlying  or  surrounding  parts,  and  this  may  progress  to 
such  a  degree  as  to  seriously  coiupiess  and  constrict  the  vessels 
in  the  Haversian  canals.  Moreover,  an  oliiiterative  endarteritis 
is  almost  always  present,  and  these  factors,  comhined  with  the 
separation  of  the  periosteum  by  the  abovc-nicniioned  gummatous 
changes,  so  interfere  with  the  vitality  of  the  bone,  that  should 
sepsis  occur  in  the  broken-down  guminata,  necrosis  is  almost 
certain  to  ensue,  especially  in  the  skull. 


The  efTects  produced  vary  considerably  in  different  cases,  and 
especially  with  the  situation.  When  the  calmrium  is  attacked, 
septic  phenomena  are  com- 
monly present,  and  necrosis 
is  a  usual  accompaniment 
of  the  gummatous  changes. 
The  process  in  such  a  case, 
as  is  represented  in  Fig.  i8i, 
would  probably  be  as 
follows :  The  pericranium 
corresponding  to  the  necrotic 
area  became  gummatous, 
and  at  the  same  time  the 
subjacent  Iwne  underwent 
sclerosis.  Sooner  or  later 
the  gumma!a  burst  or  were 
opened;  septic  changes 
supervened,  and  the  scalp 
tissues  were  stripped  off  the 
calvarium  to  the  limits  of 
Fig,  i8i.— SvrHiLiTic  Npcrosis  of  tcie  f'e  disease,  necrosis  result- 
Skull  ing  in  the  sclerosed  area  of 

The  sequestrum  is  liecoininK  sep^iraleil.  and  I'one.  A  line  of  rarefaction 
a  ring  of  ctrief  is  fr)rininn  arnund  it.  subsequently  formed  around 
the  sequestrum  in  conse- 
quence of  Nature's  attempts  to  separate  it.  The  disease  is  marked 
by  its  extreme  chronicity,  the  sequestrum  lying  bare  in  the  wound 
perhaps  for  years  without  being  separated,  owing  to  the  shght 
degree  of  vascularity  and  the  extreme  condensation  of  the  sur- 
rounding parts.  Moreover,  as  explained  above,  there  is  an  entire 
absence  of  an  involucrum.  In  the  shafts  of  long  hones,  where  the 
compact  tissue  is  thick  and  resistant,  there  may  be  extensive 
periosteal  disease,  with  but  little  alTection  of  the  underlying 
parts;  but  if  this  compact  layer  is  thin,  and  especially  when  the 
cancellous  ends  are  involved,  a  considerable  amount  of  destruction 
from  caries  may  result,  though  if  sepsis  is  not  admitted  there  will 
be  an  entire  absence  of  necrosis. 

In  the  Treatment  constitutional  remedies,  in  the  form  of  iodide 
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of  potassium  and  mercury,  should,  if  possible,  be  depended  on. 
Gummata  should  never  be  opened  without  the  strictest  attention 
to  asepsis.  If  sepsis  has  occurred,  the  wounds  may  be  treated  by 
applying  iodoform  and  dressing  with  lint  steeped  in  lotio  nigra, 
or  covered  with  mercurial  ointment.  Counter-openings  are  often 
required  for  purposes  of  drainage,  especially  in  the  scalp.  Necrosed 
portions,  when  separated,  are  to  be  removed,  carious  tissue  may 
be  scraped  away  with  a  sharp  spoon,  and  the  surface  powdered 
with  iodoform  and  dressed  antiseptically.  In  the  calvarium  no 
attempt  must  be  made  to  chisel  away  the  dead  bone. 

(c)  Occasionally  a  gummatous  osteomyelitis  is  met  with,  in  which 
a  gumma  forms  in  the  interior  of  a  bone.  It  results  in  the 
so-called  expansion  of  bone  and  secondary  thickening  and  enlarge- 
ment of  its  whole  structure,  i.e.,  a  diffuse  osteo-periostitis.  The 
symptoms  are  the  same  as  those  described  for  the  latter  affection, 
and  if  it  resists  the  administration  of  an ti- syphilitic  remedies,  it 
must  be  treated  in  the  same  way,  viz.,  by  separation  of  the 
periosteum,  freely  opening  the  medullary  cavity,  and  removing  all 
diseased  tissue.  These  cases  when  affecting  the  long  bones  have 
often  been  mistaken  for  malignant  growths ;  necessarily,  it  is  a 
matter  of  the  most  vital  importance  to  come  to  a  right  conclusion 
as  to  their  nature.  The  greater  rapidity  of  growth  in  the  syphilitic 
cases,  and  the  evidences  of  syphilis  elsewhere,  or  of  a  syphilitic 
history,  will  often  guide  the  surgeon  to  a  right  conclusion  ;  but  if 
there  is  any  doubt  an  exploratory  incision  should  always  be  imder- 
taken  before  amputation  is  resorted  to. 

In  Inherited  Syphilis  any  of  the  above  manifestations  may  be 
seen,  but  with  more  or  less  special  features  added,  and,  in  addition 
to  these,  certain  forms  which  do  not  occur  in  the  acquired  type  of 
the  disease  have  been  described. 

1.  A  new  formation  of  bone  beneath  the  periosteum  is  perhaps 
the  most  frequent  result,  and  this  occurs  with  but  little  pain. 
Perhaps  the  most  common  situation  of  this  lesion  in  infants  is  the 
calvarium,  where  bony  masses  known  as  Parrofs  nodes  form  around 
the  anterior  fontanelle,  causing  the  top  of  the  skull  to  resemble  a 
*  hot  cross  bun  '  in  shape.  In  the  early  stages  the  bone  is  soft  and 
spongy,  and  on  post-mortem  examination  is  dark  red  or  maroon 
in  colour.  If  the  process  is  not  checked  by  suitable  anti-syphilitic 
treatment,  the  newly-formed  osseous  tissue  becomes  dense  and 
sclerosed,  and  the  deformity  may  then  persist  through  life 
(Fig.  18,  p.  138).  Any  part  of  the  calvarium  may,  however,  be 
affectsd,  and  the  change  is  not  necessarily  limited  to  the  first 
years  of  life. 

2.  A  similar  condition  is  met  with  in  the  shafts  of  long  bones, 
due  to  the  deposition  of  alternating  lamellae  of  soft  and  hard  bone, 
outside  the  ordinary  compact  tissue. 

3.  Syphilitic   epiphysitis   (or,    as   it   is   termed,   syphilitic   osteo- 


524  A  MANUAL  OF  SURGERY 

chondritis)  is  a  lesion  characterized  by  enlargement  of  the  ends 
of  the  bones,  met  with  in  infants,  and  somewhat  resembling 
rickets,  but  coming  on  at  an  earlier  date.  The  enlargement  is 
mainly  situated  in  the  epiphysis,  but  not  uncommonly  extends 
some  way  along  the  shaft,  thus  contrasting  forcibly  with  rickets. 
Occasionally  only  one  side  of  the  epiphysis  is  affected.  The 
change  commences  in  the  zone  of  calcified  cartilage  nearest  the 
diaphysis,  which  becomes  friable,  opaque,  and  irregular,  and  as 
the  condition  progresses  it  may  be  transformed  into  granulation 
tissue,  so  that  separation  of  the  epiphysis  follows.  This  in  turn 
sometimes  results  in  suppuration  and  acute  arthritis,  or  the  limb 
hangs  powerless  in  a  condition  known  as  syphilitic  pseudo-paralysis. 
The  disease  is  usually  symmetrical,  and  often  multiple,  and  situated 
in  much  the  same  positions  as  rachitic  affections,  the  knees,  elbows, 
and  wrists  being  perhaps  most  often  affected. 

4.  A  symmetrical  overgrowth  of  the  tibiae,  perhaps  combined 
with  an  anterior  curvature,  also  occurs  in  syphilitic  children, 
resulting  in  permanent  elongation  of  the  legs  (p.  400). 

5.  Craniotahes  consists  of  a  localised  absorption  of  the  osseous 
tissue  of  the  cranium,  leaving  small  areas  where  the  bone  is  thinned 
or  absent,  so  that  on  pressure  a  sensation  of  crackling,  like  that  of 
parchment,  is  imparted  to  the  finger.  It  occurs  most  frequently 
in  the  parietal  bone  (in  60  per  cent,  alone ;  in  95  per  cent,  with 
other  bones — Carpenter"^),  and  in  the  majority  of  cases  within  the 
first  six  months  of  life,  a  fact  that  throws  considerable  doubt  on 
the  idea  that  it  is  due  to  rickets. 

The  Treatment  of  syphilitic  lesions  in  children  must  be  carried 
out  in  acccordance  with  general  principles,  and  mainly  by  the 
administration  of  suitable  drugs. 

Rickets. 

Rickets  is  a  general  disease  of  malnutrition,  occurring  in 
children,  and  manifesting  itself  mainly  in  lesions  connected  with 
the  bones.  It  usually  commences  within  the  first  three  years  of 
life,  but  sometimes  appears  later. 

Causes. — Any  and  every  fault  in  the  hygienic  and  dietetic  treat- 
ment of  a  child  seems  capable  of  inducing  rickets ;  but  the  most 
important  factor  in  its  ajtiology  is  insufficient  or  improper  food, 
especially  the  too  early  administration  of  starchy  materials, 
whilst  uncleanliness  and  want  of  air  and  light  also  predispose  to 
it.  Prolonged  lactation  is  not  necessarily  a  cause,  if  the  mother 
is  healthy  and  capable  of  feeding  the  child ;  but  amongst  poor 
patients  this  habit  is  frequently  responsil)le  for  its  appearance, 
although   in  Japan,  where  the  children  are  suckled   tor  two  or 

*  Carpenter.      '  Syphilis   of   Children    in    Every-day   Practice.'      Bailliere, 
Tindall  and  Cox.     1901. 
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three  years,  the  disease  is  unknown.  Rickets  is  common  in 
the  poorer  classes,  who  are  herded  together  in  small  and  badly 
ventilated  rooms,  and  is  so  peculiarly  frequent  in  this  country 
as  to  be  known  in  Germany  as  the  *  English  disease '  (Englischi 
ktankhcit). 

The  Symptoms  may  be  divided  into  the  early  or  general,  and  the 
later  or  osseous.  The  general  symptoms  are  mainly  referable  to  a 
state  of  irritability  of  the  gastro-intestinal  mucous  membrane.  The 
child  may  be  fat  and  flabby,  or  thin  and  emaciated ;  the  mucous 
membranes  are  pale,  and  vomiting  and  diarrhoea  are  constantly 
present,  the  motions  being  often  green,  slimy,  and  very  offensive. 
The  spleen  is  enlarged,  the  abdomen  tumid,  and  profuse  sweating 
of  the  head  is  very  characteristic. 

The  commencement  of  the  osseous  changes  is  usually  indicated  by 
increasing  irritability  and  restlessness,  the  child  tossing  off  his 
bed-clothes  at  night,  and  crying  out  when  handled  or  touched. 
The  articular  ends  of  the  long  bones  become  enlarged,  as  also  the 
junction  of  the  costal  cartilages  with  the  ribs.  Sooner  or  later 
the  shafts  of  the  long  bones  soften,  and  may  bend  in  various 
directions,  and  thus  many  deformities  may  be  produced. 

The  head  usually  becomes  flattened  an tero- posteriorly,  so  that 
the  forehead  appears  square  in  shape  and  enlarged,  whilst  frontal 
bosses  may  develop  on  either  side,  due  to  new  formation  of  bone 
under  the  periosteum  ;  it  is  a  question,  however,  whether  these  are 
not  syphilitic  rather  than  rachitic  in  origin.  The  fontanelles  remain 
open  much  longer  than  usual,  and  craniotabes  is  said  to  occur. 
The  teeth  do  not  erupt  till  late,  and  are  stunted,  defective  in 
enamel,  and  easily  eroded,  so  that  the  ends  of  the  incisors  are 
often  concave  ;  they  must  not  be  mistaken  for  syphilitic  teeth, 
since  the  concavity  is  a  small  arc  of  a  large  circle,  whilst  the 
typical  notch  of  syphilis  is  a  large  segment  of  a  small  circle. 

The  spine  may  be  aflfected  by  kyphosis  (p.  386),  or  less  frequently 
by  scoliosis  (p.  381)  ;  the  kyphotic  curve  results  when  the  patient 
is  allowed  to  lie  too  much  in  bed  with  the  head  on  a  high  pillow, 
or  if  it  is  carried  about  with  a  curved  back ;  scoliosis  more  often 
occurs  when  the  patient  is  able  to  walk.  Occasionally  the  two 
conditions  are  associated  in  the  same  child,  a  kypho-scoliosis 
resulting,  which  is  usually  due  to  its  being  carried  about  sitting 
on  a  nurse*s  arm  with  the  pelvis  tilted. 

Changes  in  the  thorax  are  produced  by  enlargement  of  the 
costo-chondral  junctions  {beaded  rihs)y  which,  when  present  on 
either  side  of  the  sternum,  produce  what  is  known  as  the  rickety 
rosary.  If  there  is  any  obstruction  to  the  entrance  of  air  into  the 
lungs,  as  from  a  tracheitis  or  bronchitis,  the  atmospheric  pressure 
may  cause  the  softened  bone  and  cartilage  to  sink  inwards,  and 
as  a  result  of  this  the  sternum  may  be  pushed  forwards  {pigeon 
breast),  whilst  the  curvature  of  the  ribs  at  the  angle  is  increased. 
A  very  characteristic  feature  of  the  rickety  change  consists  in  the 
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lateral  groove  thus  produced  on  each  side  of  the  sternum,  which 
may  meet  with  a  transverse  depression  below,  caused  by  the 
projection  of  the  lower  ribs  by  the  tumid  abdomen. 

The  pelvis  is  flattened  antero- 
posteriorly,  or  more  rarely  tri- 
radiate,  the  former  condition 
l>eing  produced  when  the  patient 
lies  habitually  on  his  back,  the 
tatter  only  occurring  when  lie  is 
allowed  to  walk  about,  the  ace- 
tabula  being  thus  pressed  in- 
wards and  backwards  by  the 
heads  of  the  femora. 

The  deformity  of  the  long  bones 
(Fig,  182)  usually  consists  in  an 
increase  in  their  natural  curves, 
especially  at  points  where  power- 
ful muscles  are  attached.  The 
femora  arc  curved  antero-pos- 
teriorly,  and  the  tihijein  a  similar 
direction,  allluiiigU  there  is  often 
some  lateral  displacement  super 
added.  Genu  valgum  or  varum 
may  also  result  from  the  epiphy- 
seal changes. 

When     the     acute    stage     of 
rickets  has    passed    away,  any 
deformities  present  become  fixed 
by  the   complete  ossification   of 
the  softened    bony  tissues.      As 
a  rule,  the  density  of  such   de- 
formed Ikjocs  is  increased,  whilst 
their  natural  shape  is  altered  by 
deposits    of     new    subperiosteal 
bone  or  struts  in  the  concavities, 
so    that    on    section    they    are 
usually  more    or  less  flattened 
Fig.  1.S2..   I'lLvis  A\i)  LL.^-uoNts      ^^om   side   to   side.      Growth  is 
IN  UicKLiis.    (Fhum  (JuLLtiin  uF      oftcn    chtcked    by    this   disease, 
SuKcitDNs'  Museum.)  so  that  the  individual  becomes 

stunted  and  dwarf-like. 
Pathologically,  the  chief  changes  in  rickets  are  found  in  the 
neighbourhood  of  tlic  epiphyses.  Ordinarily,  the  epiphyseal 
cartilage  is  a  lamella  about  a  line  in  thickness,  bounded  on  either 
side  by  a  zone  of  calcified  tissue,  containing  regular  alveolar 
sjwces  filled  with  vascular  medulla,  and  lined  by  osteoblasts, 
shelving  gradually  into  normal  cancellous  bone.  In  rickets  the 
epiphyseal  cartilage  is  not  only  circumferentially  enlarged,  but  also 
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thickened  and  irregular  (Fig.  183),  outgrowths  of  cartilage  project- 
ing on  either  side  into  the  calcined  tissue,  which  is  more  abundant 
and  more  open  in  texture  than  usual,  whilst  it  passes  irregularly 
into  the  cancellous  bone.  Thus,  there  is  an  increase  in  the 
material  which  Nature  prepares  for  the  formation  of  bone,  but  the 
ossifying  process  is  inefficiently  carried  out.  In  addition  to  this, 
the  Haversian  canal  systems  and  the  medullary  spaces  in  the 


Fig.  183.— Sbctiom   throdgh  Fio.  184  — Transversh  Sect  om  throogh 

Lower     End    of    Rickety  the    Shaft    of    the     Ulha     fhoh    a 

Radios,  showing  Exaogeb-  Ricketv   Child   of   Thirteen    Months 

ATED  Depth  and  Irregular  (  x  10),  showing  Sfoncy  Tissue  beneath 

Borders  OP  the  Prolifer-  the  Periosteum  instead  of  the  CoM' 

ATINC      EplrHYSEAL      CaRTI-  FACT    TISSUE    OF    NORMAL    BONE. 

(From  Ashby  and  Wrighi- '  Diseases  of  Children.') 

diaphyses  are  enlarged,  so  that  the  bones  l^ecome  weaker  and 
less  rigid  from  the  insufficient  amount  of  lime  salts  present,  and 
thus  readily  bend  under  the  weight  of  the  body  or  from  muscular 
action.  Less  frequently  the  subperiosteal  compact  bone  becomes 
similarly  rarefied  (Fig.  184). 

In  the  Tre&tment  of  rickets  the  most  essential  feature  in  the 
early  stages  is  the  correction  of  all  errors  in  the  personal  hygiene. 
The  diet  should  consist  of  good  cow's  milk,  diluted  if  need  he, 
and  with  lime-water  added  ;  whilst  the  juice  expressed  from  raw 
beef,  or  one   of   the    many  meat  juices  now  sold,  may  also  be 
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administered.  The  condition  of  the  bowels  must  be  attended  to, 
and  the  child  placed  in  as  good  surroundings  as  possible.  Parrish's 
food  (syr.  ferri  phos.  co.)  may  be  given  by  itself,  but  if  the  infant  is 
thin  and  emaciated,  cod- liver  oil  should  be  added.  Deformities 
must,  if  possible,  be  prevented  by  keeping  the  child  in  the  re- 
cumbent posture,  and  not  allowing  it  to  crawl  or  run  about.  The 
early  stages  of  deformity  can  often  be  corrected  by  daily  manipu- 
lation of  the  affected  bones,  and  in  the  later  stages  they  may  be 
improved  by  suitable  apparatus  for  immobilizing  the  limb,  com- 
bined with  pressure.  Osteotomy,  or  even  resection  of  portions 
of  bone,  is  required  in  the  severer  cases  where  the  deformity 
persists  (see  p.  400). 

Scurvy  Rickets  {Syn. :  Acute  Rickets,  Hasmorrhagic  Rickets). — Attention  has 
t>een  directed  of  recent  years,  notably  by  Sir  Thomas  Barlow,  to  a  curious 
condition  met  with  in  children,  which  seems  to  combine  some  of  the  most 
marked  features  of  rickets  and  scurvy,  but  in  which  either  one  or  the  other  set 
of  phenomena  may  predominate.  It  is  usually  seen  in  the  children  of  well-to- 
do  people,  and  apparently  arises  from  defective  nutrition,  especially  from  the 
prolonejed  administration  of  peptonized  or  prepared  foods,  together  with  an 
absence  of  fresh  meat  and  vegetables.  In  the  slighter  cases  there  may  be  but 
little  evidence  of  the  scorbutic  condition,  beyond  the  fact  that  in  a  rickety 
child  there  is  some  tendency  for  the  gums  to  bleed,  or  a  little  hematuria ;  but 
in  those  that  are  more  marked  the  rickety  signs  are  of  little  importance 
compared  with  those  due  to  haemorrhagic  extravasations.  The  disease  often 
comes  on  suddenly  with  some  amount  of  pyrexia,  rarely  exceeding  102*  F.,  but 
the  child  is  evidently  ill,  and  perhaps  complains  of  tenderness  of  the  limbs, 
which  may  be  kept  so  quiet  as  to  suggest  that  they  are  paralyzed.  Thi^  is 
followed  by  the  appearance  of  swellings  of  some  size,  due  to  subperiosteal 
extravasations,  the  skin  over  the  affected  parts  l^eing  at  first  sniny  and 
crdcmatous,  but  subsequently  becoming  stained  by  the  blood  pigment.  The 
femur  and  tibia  are  most  often  affected  in  this  way,  and  the  epiphyses  may 
occasionally  become  detached,  or  even  spontaneous  fractures  occur.  Bleeding 
may  also  take  place  beneath  the  conjunctiva  or  into  the  orbit,  leading  to 
protrusion  of  the  eyeball,  whilst  there  may  be  blood-stained  diarrhoea, 
naimaturia,  or  epistaxis. 

The  disease,  when  recognised,  is  readily  amenable  to  treatment,  but  should 
its  nature  be  overlooked,  the  child  is  likely  to  become  emaciated  and  die. 
Attention  to  the  diet  is  the  main  point  to  be  attended  to,  for  when  fresh  milk, 
lime-juice,  or  vegetables  are  given,  the  symptoms  soon  disappear.  The  alTected 
limbs  must  be  kept  at  rest,  and  cooling  lotions  applied,  whilst  splints  are 
employed  for  separated  epiphyses  or  fractures. 

Achondroplasia  is  the  name  given  to  a  rare  and  curious  congenital  condition, 
somewhat  resembling  rickets,  in  which  the  growth  of  osseous  tissue  on  the 
shaft  side  of  the  epiphyses  of  the  long  bones  of  both  arms  and  legs  is  defec- 
tive, so  that  the  limbs  are  short  and  stunted,  and  the  stature  correspondingly 
diminished,  although  the  epiphyses  are  normal.  The  bones  generally  are  not 
bent  or  curved  abnormally,  though  there  is  probably  some  change  of  the  neck 
or  shaft  of  the  femur,  resulting  in  lordosis,  which  is  very  marked  when  the 
patient  stands.  The  fingers  taper  to  their  tips,  and  are  separated  one  from 
another  in  '  spoke-like'  fashion.  The  bones  at  the  base  of  the  skull,  being  of 
cartilaginous  origin,  undergo  premature  synostosis,  whilst  the  upper  half  of 
the  skull,  being  derived  from  membrane,  and  tlicref(^re  developing  naturally, 
looks  unusually  large  ;  the  face  is  small  and  the  bridge  of  the  nose  depressed 
as  in  congenital  syphilis.     The  children,  if  they  live,  arc  usually  efficient  in 
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their  mental  development,  and  the  thyroid  body  normal.   No  known  treatment 
is  of  any  value. 

Simple  Atrophy  of  Bone. 

This  results  from  a  variety  of  conditions  quite  independent  of  rarefying 
inflammation,  in  which  it  is  always  a  marked  feature,  (a)  It  may  be  congenital, 
perhaps  involving  bones  and  soft  tissues  alike.  (6|  It  may  result  from  inter- 
ference with  the  epiphyses,  as  in  rickets,  or  after  mjuries,  or  as  a  sequela  to 
tuberculous  or  other  inflammations  involving  the  junction  cartilage,  (c)  It 
may  be  due  to  injury  or  disease  of  the  central  nervous  system  or  of  peripheral 
nerves,  as  in  tabes  dorsalis,  syringomyelia,  leprosy,  etc.  (d)  It  may  be  caused 
by  want  of  use,  as  in  a  paralysed  or  ankylosea  limb,  (e)  Local  pressure,  as  of 
a  tumour  growing  within  or  outside  the  bone,  or  of  an  aneurism,  may  deter- 
mine its  existence,  and  possibly  to  such  a  degree  as  to  result  in  spontaneous 
fracture.  (/)  It  may  be  a  senile  change,  as  seen  in  the  lower  jaw,  cervix 
femoris,  or  cranium. 

The  type  of  atrophy  varies  with  the  cause.  Sometimes  it  merely  consists 
in  an  arrest  of  longitudinal  development ;  at  others  the  bones  are  not 
only  short,  but  smaller  in  all  directions,  and  in  leprosy  may  undergo  almost 
total  absorption.  If  the  cause  is  localized,  and  acts  from  without,  the  compact 
bone  is  more  or  less  cleanly  eroded  ;  whilst  if  the  cause  is  general,  absorption 
may  occur  either  from  within,  the  medullary  canal  becoming  enlarged  and  the 
compact  tissue  thinned,  or  from  without,  the  cross-section  of  the  bone  gradually 
dwindling. 

The  possible  presence  of  atrophy  must'  always  be  kept  in  mind  when 
dealing  with  ankylosed  or  paralysed  limbs,  since  very  little  force  may  suffice 
to  produce  a  fracture. 

MoUitles  Ossittm  {Syn. :  Osteo-malacia). 

This  disease  is  one  of  somewhat  unusual  occurrence,  characterized  by  the 
absorption  of  the  osseous  substance  of  the  bones,  as  a  result  of  which  soften- 
ing and  rarefaction  are  produced,  followed  by  bending  or  spontaneous  fracture. 

The  complaint  is  almost  limited  to  the  female  sex  (only  8  per  cent,  of  the 
cases  reported  are  in  males),  and  usually  commences  during  pregnancy ;  it  is 
said  to  be  sometimes  connected  with  a  rheumatic  tendency.  Any  part  of  the 
skeleton  may  be  affected ;  in  females  the  change  usually  attacks  the  pelvis, 
spinal  column,  and  ribs  first,  and  the  limbs  later ;  in  men  the  process  starts  in 
the  long  bones. 

Pathologically,  the  change  consists  in  a  replacement  of  the  m3dullary 
substance  by  a  soft  fibro-cellular  tissue,  which  is  exceedingly  vascular,  and 
into  which  haemorrhage  often  occurs ;  the  resulting  material  looks  in  the  fresh 
state  something  like  splenic  pulp.  The  bony  cancelli  are  absorbed,  as  also  the 
greater  part  of  the  compact  tissue,  with  the  exception  of  a  thin  layer  situated 
beneath  the  periosteum  ;  in  a  well-marked  case  the  mineral  salts  may  be 
diminished  to  about  one-sixth  of  their  normal  amount,  but  the  relative  propor- 
tion of  phosphate  of  lime  to  the  carbonate  is  not  changed.  Part  of  the  bone 
substance  remains  for  a  time  in  a  decalcified  state,  with  the  corpuscles  evident, 
but  in  a  condition  of  fatty  degeneration.  Probably  some  acid,  e.g.,  lactic  acid, 
is  the  active  agent  in  dissolving  the  earthy  salts,  which  escape  partly  in  the 
urine,  partly  in  the  faeces.  It  is  possible  that  the  process  is  connected  with 
the  absorption  of  some  internal  secretion,  normal  or  vitiated,  particularly  that 
from  the  ovary,  an  idea  suggested  by  the  fact  that  the  removal  of  the  uterine 
appendages  has  in  a  few  cases  stayed  the  disease. 

Clinically,  the  onset  is  usually  somewhat  indefinite,  the  only  complaint 
being  of  pain  in  various  parts  of  the  body,  whilst  the  patient  becomes 
emaciated  and  exhausted.  Sooner  or  later  skeletal  changes  ensue  and 
demonstrate  the  character  of  the  disease.  The  limbs  may  either  bend  or 
break ;  in  the  latter  case  there  is  often  no  attempt  at  repair.  The  pelvis 
becomes  tri-radiate  in  shape  owing  to  the  acetabula  being  pressed  inwards 
and  backwards  by  the  weight  of  the  body,  and  in  p.egnant  women  this  may 
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cause  so  much  deformity  as  to  necessitate  Caesarian  section  or  Porro's  opera- 
lion.  Death  may  result  from  exhaustion,  or  from  obstruction  to  parturition « 
or  the  patient  may  live  more  or  less  bedridden  for  years,  the  limbs  becoming 
useless,  shortened,  and  perhaps  contorted  in  a  strange  and  abnormal  fashion. 
Treatment  is  unsatisfactory.  Opiates  may  be  administered  to  relieve  pain, 
which  is  often  very  severe,  and  various  drugs,  such  as  alum,  and  phosphate 
or  hypophosphite  of  lime,  have  been  recommended.  In  cases  not  associated 
with  parturition  or  pregnancy,  oophorectomy  is  said  to  have  been  employed 
with  benefit.  The  induction  of  premature  labour  is  considered  by  some  to  be 
beneficial,  not  only  for  the  sake  of  obviating  the  necessity  for  such  operations 
as  CcEsarian  section,  but  also  on  the  chance  of  checking  the  disease. 

Hypertrophy  of  Bone. 

It  is  always  a  matter  of  difficulty  to  draw  a  definite  line  between  a  true 
hypertrophy  and  inflammatory  or  other  overgrowths,  and  especially  is  this  the 
case  in  connection  with  bones  where  chronic  inflammation  is  always  associated 
with  new  bone  formation.  Two  or  three  conditions  to  which  the  term 
hypertrophy  is  perhaps  more  correctly  attached  may,  however,  be  mentioned, 
(a)  It  is  sometimes  congenital ;  if  involving  a  whole  limb  or  any  large  portion 
of  the  body,  it  is  known  as  Gigantism ;  if  merely  affecting  the  fingers  or  toes, 
it  is  termed  macrodactyly  (p.  390).  (b)  It  may  follow  inflammatory  affections 
of  bones,  which  are  thereby  left  with  an  increased  blood  supply,  e.g.,  after 
acute  osteomyelitis,  which  has  not  destroyed  the  epiphyseal  cartilages;  in 
such  cases  the  overgrowth  is  mainly  longitudinal,  (c)  Increased  growth  of 
bones  is  associated  with  several  diseases  to  be  described  immediately,  viz., 
osteitis  deformans,  acromegaly,  etc.,  and  in  these  it  is  possibly  due  to  the 
effect  of  some  internal  secretion. 

Osteitis  Deformans. 

Osteitis  deformans  is  an  inflammatory  disease  of  the  osseous  skeleton,  first 
described  by  Sir  James  Paget  in  1876.  The  onset  is  insidious,  and  the  progress 
very  slow.  It  is  characterized  by  a  painful  overgrowth  of  the  long  bones, 
spine,  cranium,  and  pelvis,  which  are  also  softened,  so  that  those  which  bear 
tne  weight  of  the  body  become  curved.  It  may  commence  in  one  bone  alone, 
and  then  usually  the  tibia  or  femur,  but  more  often  many  bones  are  affected 
at  the  same  time.  Attention  may  be  drawn  to  the  condition,  either  by  the 
pain,  which  the  patient  at  first  considers  to  be  rheumatic,  or  by  the  general 
enlargement  anci  bending  of  the  bones,  or  by  the  increased  size  of  the  head, 
necessitating  the  use  of  larger  hats.  The  cranial  overgrowth  is  eccentric  in 
character,  and  the  calvarium  may  become  very  thick ;  the  facial  skeleton, 
however,  is  not  much  aflected.  The  spine  becomes  markedly  kyphotic 
(Fig.  185),  the  dorsal  curve  being  increased,  and  the  lumbar  concavity 
obliterated  ;  it  is  nearly  rigid  from  ankylosis  of  the  vertebra;,  and  may  be 
very  painful.  The  head  is  carried  forwards  by  the  bend  of  the  spine,  the 
height  is  diminished,  the  shoulders  are  round,  and  the  chest  sunken  towards 
the  pelvis :  the  gait  is  slow  and  awkward  The  disease  usually  attacks 
middle-aged  men  ;  its  progress  is  exceedingly  slow,  the  patient  often  living  to 
an  advanced  age,  or  dying  from  some  intercurrent  malady.  Some  cases  have 
terminated  in  multiple  sarcomata  of  the  bones.  The  structure  of  the  osseous 
tissue  is  suggestive  of  inflammatory  rather  than  degenerative  changes.  It 
is  softer  and  more  uniform  in  structure  than  usual,  the  difference  between 
the  cancellous  and  compact  tissue  l)eing  less  defined  ;  the  Haversian  canals 
are  large,  and  arranged  irregularly,  whilst  the  bony  substance  is  chalky- 
looking. 

Differential  Diagnosis.— From  arthritis  deformam,  which  it  resembles  by  the 
attitude  and  gait  of  the  patient,  it  is  known  by  the  absence  of  articular  lesions, 
especially  in  the  fingers,  and  the  enlargement  of  the  bones,  notably  of  the 


From  acromtgaty  it  is  distinguished  by  tbe  absence  of  enlargiement 
of  the  hands,  feet,  and  lower  jaw. 

Tr«Atm*ut  is  most  unsatisfactory,  no  remedy  at  present  iinowQ  having  any 
conlrol  over  the  disease. 

Acromegaly. 

Acrnmegaly  is  a  rare  condition   the  characleri sties  of  which  were  &nt 

described  by  Dr.  Pierre  Marie  in   18S5.     It  is  a  general  affection  involving 

mainly  the  osseous  system,  comntencing  usually  in  young  adults,  and.  after 
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tasting  fcr  a  long  time,  killing  the  patient  by  syncope  or  cerebral  compression, 
If  some  inlercurrent  malady  does  not  destroy  bim. 

It  is  characterized  by  a  very  de&nite  cnlarqement  of  the  hands  and  feet. 
which  are,  however,  not  lengthened,  so  that  the  hands  have  been  compared 
to  battledores,  and  the  fingers  to  sausages.  The  bones  iHcmsclves  are 
enlarged,  and  the  soft  structures  on  the  palmar  aspects  project  as  pads.  The 
nails  and  skin  are  unchanged,  whilst  the  other  segments,  both  of  the  upper 
and  lower  limbs,  are  usually  unaffected,  though  sometimes  considerable  over- 
growth in  length  occurs  ;  in  fact,  many  of  the  so-called  giants  who  have  been 
exhibited  are  lypical  illustrations  of  acromegaly.  Both  the  upper  and  lower 
jaws  are  thickened  and  prominent,  whilst  the  lower  lip  is  enlarged  and  over- 
hanging. The  orbitnl  ridges  project,  and  the  forehead  is  usually  low  ;  the 
nose  and  tip  of  the  tongue  are  also  more  or  less  enlarged  The  spine  il 
kyphotic  in  the  dorsal  region,  with  a  slight  lumbar  lordosis.  The  ribs  and 
sternum  project  anteriorly. 

The  patient  usually  suffers  from  headache,  lassitude,  and  great  fatigue, 
wandering  pains  about  the  body,  Euid  excessive  appetite  and  thirst : 
amenorrhcea  is  a  marked  symptom  in  women,  whilst  men  suffer  from  a  loss 
of  virile  power.  The  urine  is  abundant,  but  of  a  low  specific  gravity.  Vision 
is  usually  diminished,  and  optic  neuritis  has  been  observed  in  some  cases. 

Horbid  Aiutom;;.— But  little  is  known  as  10  the  cause  or  palhological 
changes  occurring  in  this  disease,  beyond  the  fact  that  the  anterior  glandular 
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half  of  the  piluilary  body  is  hyperlrophied,  and  the  sella  lurcica  expanded. 
The  changes  in  the  bones  are  merely  those  of  overgrtiwth. 

Diagnod&^-The  disease  has  been  mistaken  for  inyx.eitrmii .  but  there  is  not 
much  difficulty  in  distinguishing  the  two  if  it  be  remembered  thai,  in  the 
latter  condition,  the  skin  is  not  mubile  over  the  thickened  subcutaneous  tissue. 
that  the  face  is  broad,  pasty,  and  puffy,  and  that  masses  of  KeUtinnus  tissue 
are  found  above  the  clavicle,  whilst  in  acromegaly  the  face  is  elongated,  and 
the  skin  and  subcutaneous  tissues  normal.  The  mental  condition  and  speech 
of  A  patieni  suffering  from  myxoedema  are  widely  different  from  those  In 
acromegaly :  whilst  in  (he  former  the  thyroid  body  is  either  absent  or 
diseased,  and  in  the  latter  skeletal  changes  are  present.  From  tkroaic  otlre- 
ar^kritii  affecting  the  hands,  the  diagnosis  is  easy,  in  that  there  are  usually  no 
ugns  of  articular  disease,  and  much  less  pain,  From  osteitis  dtformans,  the 
distinguishing  features  have  already  been  indicated. 

n^atment  is  merely  symplomalic,  antipyrine  l)eing  useful  in  reheving  the 
headache,  as  also  valerianate  of  calTeine.  t'ussibly  thyroid  extract  may  be  of 
some  use  in  combating  the  functional  phenomena,  though  it  will  not  influence 
the  skeletal  changes. 


Another  curinus  affection  which  h.-i;  Ix^^n  recently  described  is  thai  known 
hy  the  fiirmidahle  title  of  HTpertrophic  Fnltnonuy  OBleo-arthropathy.  II 
ha-t  lioun  lung  known  that  clubbing  of  the  terminal  phalanges  was  a  common 
accomji.inimBnt  of  chronic  pulmonary  disease  ;  but  this  new  affection  is  more 
extensive.  The  terminal  phalanges  of  the  fingers  and  Iocs  .ire  enlarged  and 
liiilbnus.  with  llic  nails  curved  aver  Ihem  towards  the  palm  or  utile :  there  is 
also  a  considerable  swelling  of  the  bones  just  above  the  wrists  and  ankles,  and 
possilily  a  similar  condition  aiwund  other  joints.  The  spine  is  kynholic  in  the 
upper  dorsal  rogii'n.  bul  with  well-marked  lordosis  l)el<>w.  It  is  thus  seen 
that  the  changes  are  somewhat  like  (hose  of  acromegaly,  from  which  they  are 
distinguished  by  (a)  the  implication  only  of  the  terminal  phalanges  :  {b)  the 
swellings  aliove  the  wrists  and  ankles :  and  {c)  (he  absence  of  the  characteristic 
deformities  in  the  skull  and  head.  These  phcnumona  probably  result  from 
a  chronic  osteitis,  due  tu  toxic  absorption,  since  the  cnndilinn  .irises  in  such 

■  Rt-priiduccd  from  the  r.di>ib»rgli  Mrdieal  Jcnrual.  by  kind   permission  oi 
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diseases  as  chronic  hronchili 
suppuration  has  existed  fur  : 
(reatmenl,  except  to  remove  the  cause. 

Tumoura  of  Bona. 

Many  different  types  of  tumours  grow  from  bone.  The 
characters  of  the  osleomata,  chondromata,  and  fibromata  have 
been  described  in  Chapter  VII.,  and  various  solid  and  cystic 
tumours  connected  with  the  teeth  are  dealt  with  elsewhere. 

Satcoma  is  the  most  imporl:irit  primary  tumour  of  bones,  and 
almost  any  form  may  occur.  The  microscopical  characters  have 
been  detailed  in  the  chapter  on  tumours,  and  we  shall  here  only 


(King's  College  Hospital  Museum.) 

refer  to  their  clinical  characteristics.    They  may  be  divided  into  two 
main  groups — the  endosteal  or  central,  and  the  periosteal. 

Endosteal  or  Central  Sarcoma  (Fig.  187)  of  bone  commences  in 
the  medullary  cavity  or  cancellous  tissue,  and  results  in  the  so- 
called  '  expansion  of  bone,'  which  consists  in  absorption  of  the 
bone  from  within,  whilst  at  the  same  time  new  osseous  tissue  is 
being  deposited  from  the  under  side  of  the  periosteum,  though  in 
these  cases  only  to  a  limited  degree.  The  Symptonu  at  first 
resemble  those  of  chronic  osteo- periostitis,  although  in  most  cases 
of  tumour  there  is  rather  less  pain.  The  growth  usually  com- 
mences near  the  end  of  a  long  bone  ;  it  seldom  encroaches  on  the 
articular  cartilage,  so  that  the  joint  escapes,  although  it  may 
contain  an  excess  of  serous  fluid  ;  occasionally,  however,  the 
growth  may  extend  laterally  beyond  the  level  of  the  cartilage,  and 
thus  invade  the  articular  cavity.  Spontaneous  fracture  is  not  an 
unficetiuent  complication,  and  owing  to  the  expansion  of  the  bony 
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framework  'eggshell  crackling'  is  sometimes  met  with.  After  a 
while,  the  growth  may  extend  l>eyond  the  osseous  limits  into  the 
soft  parts,  and  then  the  chances  of  general  disseniination  are  con- 
siderably increased.  The  chief  varieties  of  sarcoma  growing  from 
the  interior  of  long  bones  are  the  round  or  spin  die -ceiled,  and  the 
myeloid.  The  two  former  early  diffuse  themselves  throughout 
the  medullary  cavity,  and  infect  neighbouring  tissues  and  the 
system  generally.  Not  unfrequently  cartilaginous  nodules  may 
be  found  scattered  through  the  mass.  Myeloid  tumours  are  almost 
benign  in  character,  never  giving  rise  to  secondary  deposils,  either 
in  lymphatic  glai:ds  or  visceia,  and  their  growth  within  the  bone 


Pig.   i88. — Pbkiostual  Sarcoma.     (Hkyant.) 

is  limited  to  the  region  from  which  they  originated  ;  sometimes  a  . 
layer  of  condensed  lione  forms  a  definite  harrier  to  check  any 
advance  along  the  medullary  canal.  The  sites  of  election  for 
myeloid  tumours  are  the  lower  ends  of  the  femur  and  radius,  and 
the  upper  ends  of  the  tibia  and  humerus — that  is,  where  the 
growth  of  the  limbs  is  greatest ;  they  also  grow  within  the  hori- 
zontal ramus  of  the  lower  jaw  and  the  diploe.  Not  uncommonly 
a  fibro -sarcomatous  epulis  is  myeloid  in  nature. 

In  considering  the  nature  of  an  endosteal  sarcoma,  it  should  lie 
remembered  that  myeloid  tumours  grow  more  slowly  than  the 
round-  or  spindle-celled,  and  are  more  likely  to  develop  cysts 
owing  to  hjemorrhage  into  their  substance.  In  all  of  them  a 
certain  amount  of  bony  skeleton  may  pervade  the  growth. 
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The  Periosteal  Sarcomata  (Fig.  188)  are  round-  or  spindle- 
celled  in  nature.  They  often  grow  very  rapidly,  without  giving 
rise  to  much  pjiin,  unless  causing  erosion  of  the  bone.  They 
usually  start  on  one  side  of  the  bone,  but  later  on  may  surround 
its  whole  circumference.  They  spread  rapidly  along  its  exterior, 
and  are  highly  malignant  in   nature,  giving   rise  to  secondary 

frowths  in  the  neighbouring  lymphatic  glands  or  in  the  viscera, 
'hey  frequently  become  ossified,  with  or  without  the  development 
of  cartilage,  and  in  such  cases  the  subjacent  bone  becomes  sclerosed 
and  thick.  The  bony  skeleton  of  such  a  growth  is  very  character- 
istic, consisting  of  fine  spiculated  trabeculae,  radiating  more  or 
less  regularly  from  the  surface,  and  looking  in  the  dried  state 
somewhat  like  asbestos.  When  a  periosteal  sarcoma  does  not 
become  ossified,  the  growth  usually  erodes  the  underlying  bone, 
and  may  lead  to  spontaneous  fracture  ;  the  tumour  in  such  cases 
is  softer  and  more  elastic  than  in  the  former  variety.  All  osseous 
sarcomata  are  exceedingly  vascular,  and  may  even  pulsate,  whilst 
the  superficial  veins  are  obviously  dilated  beneath  the  stretched 
integument,  giving  rise  to  a  blue  network. 

The  Diagnosis  of  osteo-sarcoma  in  the  early  stages  is  often  a 
matter  of  the  greatest  difficulty.  The  endosteal  form  may  easily 
be  mistaken  for  chronic  osteo- periostitis,  medullary  gumma,  or  a 
deep  abscess  of  the  bone,  and  can  sometimes  only  be  distinguished 
from  them  by  an  exploratory  incision,  which  should  always  be 
undertaken  in  doubtful  cases  prior  to  radical  operations,  such  as 
amputation.  In  the  later  stages,  the  presence  of  *  eggshell 
crackling  *  or  cystic  change  will  help  to  make  evident  the  nature 
of  the  disease.  The  periosteal  form  may  at  first  be  looked  upon 
as  a  periosteal  node,  or  a  deeply  placed  abscess.  The  rounded 
and  definite  edge  of  the  growth,  its  irregular  consistency,  and  the 
history  of  the  case,  will  assist  in  the  determination  of  its  nature ; 
but  m  the  early  stages  an  exploratory  operation  is  not  unfrequently 
necessary.  For  the  diagnosis  of  a  pulsating  sarcoma  from  an 
aneurism,  see  p.  261.  When  either  form  involves  the  articular 
end  of  a  bone,  especially  the  lower  end  of  the  femur,  it  may 
simulate  tuberculous  disease  of  the  adjacent  joint.  It  will,  how- 
ever, be  noted  that  the  centre  of  the  swelling  corresponds  to  a 
point  well  above  or  below  the  joint,  that  a  certain  amount  of 
movement  is  possible,  and  even  without  pain,  whilst  the  starting 
pains  at  night  characteristic  of  joint  mischief  are  absent.  The 
age  of  the  patient,  and  the  presence  or  not  of  cachexy,  are  also 
important  features  which  have  to  be  taken  into  consideration. 
Skiagraphy  serves  in  some  cases  as  an  important  diagnostic 
adjuvant. 

The  Treatment  of  osteo-sarcoma  must  always  be  of  a  radical 
nature,  and,  remembering  the  highly  malignant  character  of  many 
of  these  growths,  we  would  strongly  urge  the  importance  of  an 
early   exploratory  operation   in   doubtful   cases ;    if    undertaken 
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with  antiseptic  precautions  no  harm  can  ensue,  and  a  definite 
diagnosis  is  thereby  possible.  If  the  case  is  left  until  increased 
growth  reveals  the  true  state  of  affairs,  it  is  more  than  likely  that, 
except  in  the  myeloid  variety  it  will  be  too  late  for  successful 
operative  interference.  In  every  form  of  the  disease  except  the 
myeloid,  the  affected  limb  should  be  removed  high  above  the 
tumour.  Thus,  if  growing  from  the  lower  end  of  the  tibia,  dis- 
articulation at  the  knee-joint  should  be  performed ;  if  at  the  upper 
end  of  the  tibia,  amputation  through  the  middle  or  lower  third  of 
the  thigh  ;  if  from  the  lower  end  of  the  femur,  amputation  through 
the  upper  third  of  the  bone,  if  not  at  the  hip-joint.  For  sarcoma 
of  the  head  of  the  humerus,  disarticulation  through  the  shoulder- 
joint  may  suffice,  but  it  is  oiFten  wiser  to  remove  the  scapula  and 
greater  part  of  the  clavicle  as  well  (interscapulo-thoracic  amputa- 
tion). The  results  of  the  latter  proceeding,  as  regards  final  cure, 
have  been  much  more  satisfactory  than  those  of  the  former. 
When  muscular  bellies  have  been  invaded,  it  is  desirable,  though 
not  always  practicable,  to  include  the  whole  of  them  in  the  scope 
of  the  operation. 

Myeloid  sarcomata  being  practically  non-malignant,  except 
locally,  are  dealt  with  in  a  much  more  conservative  manner, 
amputation  through  healthy  tissue  just  above  the  growth  being 
all  that  is  necessary.  It  is  advisable  that  the  medulla  at  the 
point  of  section  of  the  bone  should  be  examined  microscopically 
before  the  wound  is  closed,  to  make  certain  that  it  has  not  been 
invaded.  When  affecting  the  lower  end  of  the  radius,  an  attempt 
may  be  made  to  save  the  limb  by  excising  the  diseased  portion  of 
bone ;  if  a  portion  of  the  ulna  is  also  taken  away  at  the  same  time, 
there  is  less  chance  of  the  hand  being  drawn  up  and  abducted, 
and  hence  it  is  more  likely  to  become  useful.  A  leather  gauntlet 
to  steady  the  part  subsequently  will  almost  certainly  be  required. 
Central  sarcoma  of  the  lower  jaw,  if  myeloid  in  nature,  may  be 
treated  by  making  a  free  opening  in  the  bone,  scraping  the 
diseased  tissue  away,  and  swabbing  out  the  cavity  with  pure 
carbolic  acid.  The  continuity  of  the  jaw  may  thus  be  maintained, 
even  if  the  teeth  are  lost.  Several  successful  cases  treated  ac- 
cording to  this  plan  have  been  recorded. 

Secondary  Sarcoma  of  bone  is  by  no  means  uncommon.  It  is 
usually  endosteal  in  character,  and,  except  in  the  most  unusual 
circumstances,  will  not  demand  treatment,  owing  to  the  general 
infection  of  the  system.  Possibly  where  it  has  led  to  spontaneous 
fracture,  and  there  is  much  pain  owing  to  the  difficulty  of  fixation, 
it  would  be  justifiable  to  remove  the  limb. 

Carcinoma  of  bone  is  always  secondary  in  nature,  although  it 
may  be  involved  by  direct  extension  in  a  primary  growth.  It  may 
occasionally  lead  to  spontaneous  fracture,  but  the  bone  may 
consolidate  again  satisfactorily. 
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A  rare  form  of  secondary  carcinoma  of  bone  is  that  known  as 
Thyroid  Oancer.  The  primary  growth  is  in  the  thyroid  body, 
whilst  the  secondary  deposits  in  the  bone  are  exactly  similar  in 
structure  to  it,  and  usually  pulsate  strongly. 

Pnlsating  Tumours  of  Bone,  or  Osteo-aneurism. — Not  a  few  cases 
of  sarcoma  of  bone,  whether  central  or  peripheral  in  character, 
have  an  evident  pulsation,  owing  to  their  extreme  vascularity, 
the  thin-walled  vessels  in  their  substance  being  even  dilated  and 
aneurismal.  Apart  from  these,  two  other  conditions  are  met  with, 
the  nature  of  which  cannot  be  considered  as  yet  settled,  in  which 
distinct  pulsation  is  also  noticeable. 

In  the  first  of  these  the  medullary  cavity  is  occupied  by  a 
non-malignant  vascular  tissue,  practically  identical  with  what  we 
have  already  described  as  an  aneurism  by  attnsiojfwsis,  A  large 
number  of  small  arterioles  open  into  spaces  without  the  interven- 
tion of  capillaries,  so  that  an  erectile  tissue  similar  in  nature  to 
the  corpus  cavemosum  penis  results.  Such  tumours  are  situated 
most  frequently  in  the  cranial  bones,  and  may  be  multiple,  the 
medullary  tissue  being  in  consequence  atrophied,  and  the  compact 
tissue  thinned,  so  that  *  eggshell  crackling  '  may  be  obtained. 

The  second  form  is  found  most  commonly  in  the  upper  end  of 
the  tibia,  or  some  such  cancellous  mass.  It  consists  of  a  hollow 
cavity  formed  in  the  cancellated  tissue,  and  filled  with  blood. 
Several  distinct  arterial  twigs  may  open  into  it,  and  the  overlying 
bone  is  thinned  and  absorbed.  It  is  probable  that  the  majority  of 
such  cases  are  in  reality  due  to  the  breaking  down  of  sarcomata 
of  extreme  tenuity. 

The  Diagnosis  of  these  conditions  from  an  ordinary  aneurism  is 
alluded  to  elsewhere  (p.  261) ;  but  it  is  often  impossible  to  distin- 
guish one  form  of  pulsating  tumour  of  bone  from  another  without 
an  exploratory  incision. 

The  Treatment  of  these  cases  necessarily  varies  with  the  con- 
dition found  after  the  preliminary  incision  into  its  substance, 
which  should  always  be  made  after  rendering  the  limb  bloodless. 
Where  it  seems  probable  that  the  condition  is  not  associated  with 
malignant  disease,  or  is  merely  due  to  a  myeloid  tumour,  the 
cavity  should  be  well  scraped,  swabbed  out  with  pure  carbolic 
acid,  and  then  firmly  stuffed  with  gauze,  so  as  to  obtain  healing 
by  granulation  from  the  bottom.  In  other  cases  amputation  is 
the  only  treatment. 

Hydatid  Disease  of  Bone. — The  cancellous  tissue  of  bones  occa- 
sionally becomes  the  site  of  hydatid  development,  any  part  either 
of  the  medullary  cavity  or  of  the  ends  being  involved.  The  bone 
becomes  expanded,  with  all  the  symptoms  of  an  endosteal  growth. 
Considerable  deformity  may  occur,  and  when  the  compact  layer 
has  become  sufficiently  absorbed,  spontaneous  fracture  may  follow. 
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A  peculiar  characteristic  of  this  affection  is  that  there  is  no 
limiting  cyst  wall,  the  small  daughter  cysts  bein^  diffused  widely 
throughout  the  affected  area.  A  diagnosis  is  little  likely  to  be 
made  (at  any  rate,  in  this  country,  where  hydatid  disease  is  so 
rare)  prior  to  an  exploratory  incision.  Treatment. — If  all  the 
cysts  can  be  removed  without  interfering  with  the  integrity  of  the 
shaft,  a  recovery,  with  good  subsequent  utility  of  the  limb,  should 
follow.  Where,  however,  the  disease  has  encroached  widely  on 
the  bony  tissue,  whether  spontaneous  fracture  has  occurred  or 
not,  amputation  holds  out  the  only  prospect  of  cure. 


CHAPTER  XIX. 
mJTJBIES  OF  JOINTS— DISLOCATIONS. 

Sprains  and  Strains. — When  some  of  the  ligamentous  fibres 
around  a  joint  are  ruptured  or  stretched,  as  the  result  of  sudden 
violence,  the  joint  is  said  to  be  sprained  or  strained.  The  acci- 
dent itself  is  associated  with  severe  pain,  and  is  immediately 
followed  by  more  or  less  haemorrhage  into  the  surrounding 
tissues,  or  into  the  articular  cavity.  An  attack  of  synovitis, 
varying  in  severity,  generally  ensues,  and  may  lead  to  persistent 
weakness  and  pain  in  the  joint,  either  from  the  formation  of 
adhesions,  or  from  imperfect  repair  of  the  ligaments.  If  this  con- 
dition is  neglected,  it  may  originate  tuberculous  disease  in  those 
who  are  so  predisposed,  whilst  osteo-arthritis  is  a  by  no  means 
uncommon  sequela.  If  the  patient  is  in  a  bad  state  of  health  at 
the  time  of  the  injury,  it  is  possible  that  an  attack  of  acute 
infective  arthritis  may  be  lighted  up.  Treatment. — The  joint 
should  be  firmly  supported  by  a  bandage  as  soon  after  the 
accident  as  possible,  and  cold  or  evaporating  lotions  applied.  In 
the  slighter  cases,  all  that  is  needed  is  to  strap  the  joint  or  use 
elastic  pressure,  the  patient  being  allowed  to  use  the  limb  at  the 
end  of  a  day  or  two  ;  but  in  severe  sprains  it  is  better  to  keep  the 
part  absolutely  at  rest  for  some  days,  since  neglect  in  the  early 
stages  may  give  rise  to  as  much,  if  not  more,  trouble  than  if  the 
limb  had  been  fractured.  Friction  with  stimulating  liniments^ 
massage,  and  douching  the  joint  alternately  with  hot  and  cold 
water,  are  subsequently  useful  in  restoring  the  limb  to  full  func- 
tional activity.  When  synovitis  supervenes,  the  treatment  suit- 
able for  that  condition  must  be  adopted. 

Penetrating  Wounds  of  Joints  are  often  accompanied  by  an 
escape  of  synovia,  which  is  recognised  as  a  glairy,  oily  fluid, 
floating  perhaps  on  the  surface  of  the  blood ;  if,  however,  the 
aperture  is  small,  this  may  not  occur.  It  is  always  followed  by  a 
certain  amount  of  inflammation,  the  severity  and  extent  of  which 
depend  on  whether  the  joint  is  infected  and  the  character  of  that 
infection.     If  no  infection  has  taken  place,  and  the  joint  is  main- 
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tained  in  an  aseptic  condition,  a  simple  synovitis  ensues,  and  soon 
passes  oflf;  if,  however,  micro-organisms  have  entered,  acute 
arthritis  probably  supervenes,  leading  to  destruction  and  dis- 
integration of  the  joint.  (For  symptoms  and  treatment,  see 
Chapter  XX.)  A  penetrating  wound,  even  if  untreated,  does 
not  necessarily  become  septic  ;  thus,  if  the  lesion  is  produced  by 
a  small  clean  instrument,  and  especially  if  this  is  inserted  in  a 
slanting  direction,  so  that  the  wound  is  valvular,  or  if  the  incision 
is  a  large  one,  allowing  free  vent  to  all  discharges,  recovery  with- 
out septic  inflammation  is  possible. 

Considerable  difTcrence  of  opinion  has  been  expressed  as  to  the 
necessity  for  accurately  determining  whether  or  not  the  synovial 
membrane  has  been  involved.  Speaking  generally,  one  would 
recommend  that  if  the  wound  is  small,  and  the  surgeon  has 
reason  to  believe  that  the  instrument  inflicting  it  has  been  aseptic, 
the  external  skin  should  be  thoroughly  purified,  and  an  antiseptic 
dressing  applied.  A  careful  watch  must  be  kept  upon  the  con- 
dition of  the  joint,  and  upon  the  temperature  of  the  patient ;  as 
soon  as  any  signs  of  acute  arthritis  manifest  themselves,  free 
incisions  are  made  into  the  joint,  so  as  to  relieve  tension  and  allow 
the  cavity  to  be  irrigated.  If,  however,  the  wound  is  inflicted  by 
a  dirty  instrument,  and  there  is  but  little  doubt  that  the  joint 
has  been  penetrated,  it  is  most  important  to  make  certain  of 
this  fact.  For  this  purpose  the  wound  should  be  enlarged,  so 
that  its  depths  may  be  purified,  and  then  carefully  examined. 
If  it  is  found  that  the  cavity  has  been  opened,  the  aperture 
should  be  increased  in  size  so  as  to  allow  it  to  be  washed  out  and 
a  drainage-tube  inserted ;  if  acute  arthritis  supervenes,  it  must 
be  treated  in  the  usual  way. 

Dislocations. 

Although  the  term  *  dislocation '  is  most  commonly  applied  to  a 
forcible  displacement  of  one  of  the  bones  entering  into  an  articula- 
tion, as  the  result  of  an  injury,  it  must  not  be  forgotten  that  con- 
genital and  pathological  displacements  also  exist. 

Congenital  Dislocation. — This  term  is  applied  generally  to  any 
defect  of  a  joint  present  at  birth,  but  is  really  a  misnomer,  since 
the  condition  is  almost  always  due  to  an  error  of  development,  as 
a  result  of  which  a  normal  location  of  the  bony  constituents  has 
never  been  present,  and  hence  a  dislocation  cannot  have  taken 
place.  The  hip-joint  is  most  frequently  affected  ;  but  similar 
malformations  have  occurred  in  the  shoulder,  wrist,  and  jaw, 
whilst  the  patella  may  be  congenitally  absent  or  displaced. 

Oongenital  Dislocation  of  the  Hip  is  by  no  means  rare,  although 
its  causation  is  still  quite  uncertain  ;  probably  it  is  due  in  some 
cases  to  malposition  of  the  foetus  in  the  uterus  or  to  some  irregu- 
larity in  the  shape  of  the  uterine  wall,  e.g.,  such  as  results  from 
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the  presence  of  fibroids.  The  malformation  is  frequently  bilateral, 
more  commonly  unilateral.  It  often  passes  unnoticed  until  the 
child  begins  to  walk,  and  then  the  characteristic  signs  become 
evident.  The  limb  is  shortened  and  flexed  on  the  pelvis,  owing 
to  the  traction  of  the  ilio-psoas  muscle,  necessitating  a  consider- 
able amount  of  lordosis  to  maintain  the  body  in  a  vertical  position 
(Fig.  191),  whilst  scoliosis  is  well  marked  in  one-sided  cases. 
Since  the  head  of  the  femur  is  displaced  from  the  middle  line,  a 


pap  is  usually  noticed  between  the  thighs  close  to  the  perineum. 
Considerable  adduction  of  the  lower  end  of  the  femur  (Figs.  189 
and  190I  may  result  from  muscular  contraction  (adductors),  and  in 
bilateral  cases  a  scissor-leg  deformity  may  ensue.  The  patient's 
gait  is  of  a  curious  waddling  character,  which  becomes  very 
marked  if  one  side  alone  is  affected.  Since  the  head  of  the  bone 
is  only  maintained  in  position  by  its  ligamentous  and  muscular 
attachments,  it  can  often  l>e  drawn  down  at  first,  and  the  leg  thus 
lengthened  to  the  extent  of  an  inch  or  two  ;  moreover,  it  is  often 
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eaty  to  ndiice  the  displ irement  and  put  the  head  of  the  bone  in 
the  acetabulum  in  children  that  have  not  walked  much.  It  is 
sometimes  necessary  to  invert,  sometimes  to  evert,  the  limb,  as 
well  as  make  traction,  in  order  to  accomplish  this,  the  head  of  the 
bone  not  being  always  in  the  same  place.  At  a  subsequent  date 
strains  to  the  limb  are  almost  entirely 

Btxirne  by  the  li^^amentous  tissues,  and 
hence  attacks  of  synovitis  are  common. 
The  PatbolDgical  Anatomy  varies  con- 
siderably according  to  whether  or  not 
the  child  has  walked.  At  birik  the  head 
and  neck  are  sometimes  nearly  normal, 
although  the  head  is  often  rather  small 
and  perhaps  flattened  at  the  spot  where 
it  rests  against  the  innominate  bone,  and 
the  neck  is  short  and  stunted.  The  liga- 
mcntum  teres  is  long,  thin  and  usually 
somewhat  flattened.  The  acetabulum 
is  smaller  and  more  shallow  than  usual, 
but  can  usually  receive  the  head  of  the 
bone,  though  it  cannot  retain  it :  this  is 
stated  by  Lockwood  to  be  due  to  the 
absence  of  the  cartilaginous  rim,  but 
this  explanation  is  certainly  not  true 
in  all  cases.  The  capsule  is  large  and 
roomy.  After  Ike  child  has  ivalkcd,  sundry 
nodificalions  make  themselves  evident. 
The  head  of  the  bone  liecomes  more  and 
more  diKplr^ced,  so  that  it  may  finally  lie 
well  above  the  acetabulum  on  the  dorsum 
ihi  (Plate  XXVI.),  The  capsule  becomes 
stretched  over  the  displaced  head,  and 
I'l  ■  SiiiH  Vin      •    '""'^''  thicker  than  usual  ;  the  ligamen- 

Samk  rAiii'NTii/Mi.w    '"ni  teres  is    flat  and   band-like.     The 
TLiv.  l■'x[(ll!^^K  Ijiki>()sis,    head  of  the  bone  is  considerably  altered 
in  shape;  the  defective  development  of 

sli;ip<-.  uvvinn  rliieflv  lo  want  of  growth  of  the  iliac  portion,  whilst 
the  innstlcs  are  luH-Vssarily  niodilicd  as  to  their  length.  .■\  new, 
but  very  imporfci-t,  acclabukun  forms  on  the  spot  where  the  hoad 
of  ihrlHine  usually  u-sts. 

Treatment. --Should  a  diai^nosis  be  made  before  the  child  has 
roiuuii'iK-i'd  to  walk,  tiuTe  is  no  reason  why  treatment  should  not 
he  instituted  at  once.  The  head  of  the  lione  can  usually  l>e  placfd 
in  its  socket,  aiul  is  kept  there  by  lixinj;  the  limb  in  a  position  of 
aUluction,  whilst  inw.ird  pri'ssiire  is  ni.-idc  over  the  tro.hantLT 
with  a  screw  aptxuatus,  Scl  ede  h;is  by  this  means  cunvirted 
Uie  unstable  articulation  into  a  stable  one.     Such  treatnn  nt  will 
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last  from  six  to  twelve  months.  Others  have  effected  the  same 
result  by  prolonged  traction. 

At  a  later  age  (up  to  five  or  six  years)  Lorenz*s  bloodless 
method  of  treatment  may  be  employed  with  good  hopes  of  a 
successful  issue  in  unilateral  cases,  (i)  The  head  of  the  bone  is 
first  drawn  down  to  the  level  of  the  acetabulum.  Some  surgeons 
recommend  this  to  be  effected  by  gradual  extension  ;  others  do  it 
at  one  sitting  under  an  anaesthetic.  The  adductor  muscles  are 
the  chief  hindrance,  and  will  require  a  good  deal  of  kneading, 
or  even  possibly  section  with  a  tenotome.  (2)  The  head  of  the 
bone  is  to  be  replaced  in  the  acetabulum,  and  as  this  cavity  is 
small  and  chink-like,  and  sometimes  covered  in  by  the  front  of 
the  capsule,  a  good  deal  of  difficulty  may  be  here  experienced. 
The  limb  is  fully  flexed  and  then  forcibly  abducted,  extended 
and  everted,  no  undue  violence  being  permissible,  or  the  bone 
may  be  fractured.  The  head  of  the  bone  can  sometimes  be  felt 
to  slip  into  the  acetabulum,  and  the  manoeuvre  should  be  repeated 
several  times,  as  it  were,  grinding  the  head  of  the  femur  into  the 
acetabulum.  (3)  The  limb  is  then  put  up  in  plaster  of  Paris  from 
the  pelvis  to  the  knee  in  a  position  of  abduction  and  slight  eversion, 
and  with  the  leg  flexed.  It  is  maintained  in  this  position  for 
ten  or  twelve  weeks,  and  it  is  well  to  ascertain  by  skiagraphy 
that  the  bone  has  not  slipped.  At  the  end  of  that  period  it  will 
probably  be  found  that  a  less  degree  of  abduction  will  suffice  in 
order  to  keep  the  bone  in  place,  and  a  fresh  case  of  plaster  is 
applied  with  the  limb  in  this  new  position,  the  extension  and  out- 
ward rotation  being  maintained.  As  soon  as  possible  the  child  is 
encouraged  to  walk  on  the  limb  in  this  position  of  abduction,  so 
as  to  force  the  head  of  the  bone  still  deeper  into  the  acetabulum ; 
crutches  are  required  at  first,  but  he  will  soon  do  without  them. 
The  plaster  casing  is  usually  needed  for  six  months. 

In  older  children  (from  five  to  ten  years)  operative  treatment 
can  be  undertaken  with  some  prospect  of  success.  Hoffa  and 
Lorenz  have  been  the  great  exponents  of  this  proceeding,  though 
for  children  under  five  years  they  both  admit  the  value  of  the 
bloodless  method.  Their  operations  consist  in  opening  the  joint 
from  the  back  and  front  respectively,  shaping  up  the  head  of  the 
bone,  enlarging  the  acetabulum  so  that  the  head  can  be  replaced 
in  it,  and  dividing  any  tense  structures  which  prevent  reduction. 
The  limb  is  subsequently  immobilized  in  a  position  of  eversion 
and  abduction,  but  for  as  short  a  time  as  possible.  Even  if  anky- 
losis results,  the  patient's  gait  is  considerably  improved. 

Pathological  Dislocations  are  produced  as  the  result  of  some 
intra-articular  affection,  e,g,y  tuberculous  disease,  osteo-arthritis, 
Charcot's  disease,  etc.     It  is  unnecessary  to  describe  them  here. 
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Traumatic  Dislocations. 

Causes. — These  are  divided  into  the  predisposing  and  exciting. 
Under  the  former  head  may  be  included  some  anatomical  pecu- 
liarity of  the  joint,  such  as  the  shallow  socket  of  the  glenoid  cavity, 
or  some  weakness  of  the  muscles  or  ligaments  which  control  the 
movements  of  the  articulation.  Dislocations  are  rare  in  children, 
since  any  violence  directed  to  a  joint  or  its  neighbourhood  is  more 
likely  to  lead  to  an  epiphyseal  separation.  Moreover,  in  old 
people  the  bones  become  brittle,  and  thus  fractures,  rather  than 
dislocations,  are  produced ;  hence  the  later  lesions  are  almost 
Umited  to  adults,  and,  owing  to  their  greater  exposure  to  injury, 
occur  in  men  rather  than  in  women. 

The  Exciting  Causes  are  the  application  of  external  violence  and 
muscular  force,  acting  alone  or  in  combination.  The  former  may 
be  direct,  but  is  more  commonly  indirect,  the  force  being  applied 
at  a  distance  from  the  joint.  Muscular  action  by  itself  can  only 
produce  dislocation  in  certain  joints,  which  by  their  peculiar  con- 
formation are  predisposed  to  it ;  the  head  of  the  humerus,  the 
patella  and  condyle  of  the  jaw  are  the  bones  most  often  affected 
in  this  way.  If,  however,  the  ligaments  of  a  joint  have  beep 
stretched  by  previous  disease  or  displacement,  recurrent  disloca- 
tions, the  result  of  muscular  action,  are  not  unusual. 

The  term  complete  dislocation^  or  luxation y  is  apphed  to  that  con- 
dition in  which  the  articular  surfaces  of  the  bones  are  completely 
separated  from  one  another.  An  incomplete  dislocation^  or  subluxa- 
tioHy  is  one  in  which  the  surfaces  are  only  partially  separated. 

A  compound  dislocation  is  one  in  which  the  skin  has  been  ruptured 
and  a  communication  established  with  the  external  air.  A  com- 
plicated dislocation  is  one  in  which  there  has  been  some  associated 
injury  of  vessels,  nerves,  or  viscera.  The  term  fracture-dislocation 
is  one  applied  to  a  condition  in  which  a  dislocation  is  complicated 
by  fracture  of  one  or  both  bones  involved. 

The  Signs  of  a  dislocation  are  as  follows  :  (i)  The  evidences  of 
a  local  trauma,  e.g.,  pain,  bruising,  and  swelling  of  the  soft 
tissues,  due  to  their  laceration  and  the  effusion  of  blood  into 
them ;  the  amount  of  this  varies  in  different  cases :  (2)  deformity 
of  the  limb  due  to  the  articular  end  of  the  displaced  bone  being  in 
some  abnormal  position,  where  it  can  often  be  felt  and  sometimes 
seen :  and  (3)  restricted  mobility  of  the  affected  joint,  and  hence 
impairment  of  function  of  the  limb.  The  degree  to  which  this 
obtains  is  necessarily  variable,  but,  as  a  rule,  it  is  very  marked ; 
if,  however,  fracture  is  also  present,  passive  mo\ements  may  be 
possible,  though  associated  with  pain  and  crepitus. 

The  Effects  produced  by  a  dislocation  extend  to  all  the  struc- 
tures entering  into  and  surrounding  the  site  of  injury.  The  liga- 
ments are  partially  or  conipletely  torn  ;  the  bony  surfaces  are  not 
unfrcquenlly  fractured,  especially  in   closcly-futing  hinge  joints. 
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such  as  the  elbow  and  ankle ;  the  cartilages  may  be  bruised, 
or  portions  of  them  detached,  and  neighbouring  muscles  and 
tendons  lacerated  and  displaced  ;  adjacent  vessels  and  nerves  are 
often  contused  or  compressed.  Considerable  elTusion  of  blood  is 
always  present,  infiltrating  the  whole  area  involved. 

The  character  of  the  iiijury  explains  the  difficulties  that  are 
met  with  in  its  reduction.  ThesB  arise  from  two  main  causes: 
(a)  The  anatomical  structure  of  the  joint  and  its  ligaments,  re- 
sulting in  the  hitching  of  bony  prominences  against  one  another, 
whilst  the  head  of  the  bone  does  not  always  lie  opposite  the  hole 
in  the  capsule  through  which  it  originally  passed.     In  a  few  cases 


Fig.  191.— Old- standi  nc  SL-BcaRACOio  Disldcatcon  of  the  Shuulder.  show- 
ing Atrophv  of  True  Glenoid  Cavitv,  together  with  Formation  nr 
New  Joint  anu  Alteration  in  Shai-e  okHkad  ofBone.    A,  Viewfrou 
THE  Front  ;  D.  from  the  Outer  Stub.     (From  College  of  Surchons" 
MusBDU.) 
the  end  of  the  bone  may  be  grasped  by  neighbouring  ligaments 
and  muscles  in  such  a  way  as  to  render  its  replacement  a  matter 
of  the  greatest  difficulty,      (b)  Muscular  contraction   also  con- 
stitutes  an  obstacle,  which,  though  formerly  difficult  to  counter- 
act, is  now  readily  overcome  by  the  use  of  anaesthetics.     Not 
only  does  the  patient  maintain  the  limb  in  a  condition  of  rest 
by  a  voluntary  tonic   contraction,  but  it   becomes  fixed  by  the 
involuntary  passive  tension  of  the  displaced  muscles.     Moreover, 
clonic  spasms  may  arise  from  the  direct  or  reflex  irritation  of 
nerves,  and  these  the  patient  is  quite  incap.'-.ble  of  controlling. 
Whfn  once  reductd.  Nature  soon  restores  the  part,  so  that  in  many 
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cases  no  permanent  lesion  remains,  although  in  some  the  rent  in 
the  capsule  does  not  heal  firmly,  leaving  the  joint  weak  and 
liable  to  a  recurrence  of  the  displacement,  while  intra-articular 
adhesions,  or  the  cicatricial  contraction  of  the  injured  ligaments 
and  muscles,  may  cause  some  loss  of  mobility. 

If  a  dislocation  is  allowea  to  remain  unreduced^  the  true  articular 
cavity  becomes  shallow  and  partly  filled  up  by  a  transformation 
of  its  cartilage  into  fibrous  tissue,  whilst  the  displaced  head  of 
the  bone  becomes  adherent  to  the  structures  amongst  which  it 
lies ;  as  the  result  of  a  plastic  inflammation,  either  dense  fibrous 
adhesions  are  formed,  or  a  new  false  joint  {pseudarthrosis).  The 
articular  cartilage  is  eroded,  and  the  exposed  bone  eburnated  and 
sclerosed,  whilst,  owing  to  chronic  periostitis,  the  end  of  the  shaft 
may  be  considerably  deformed.  The  portion  of  bone  upon  which 
the  displaced  head  rests  undergoes  changes,  partly  atrophic  (from 
pressure),  partly  hypertrophic  (as  a  result  of  chronic  periostitis), 
whereby  a  new  socket  is  produced  (Fig.  192).  Neighbouring 
muscles  are  secondarily  shortened,  and  accommodate  themselves 
to  the  abnormal  position  of  the  limb,  and  tendons  which  have 
been  torn  gain  fresh  attachments.  These  changes  necessarily 
interfere  more  or  less  seriously  with  the  power  of  the  limb  and 
the  movements  of  the  joint. 

Treatment. — The  treatment  of  dislocations  consists  in  the  re- 
duction of  the  displaced  bone  with  as  little  delay  as  possible. 
There  are  two  chief  methods  of  gaining  this  end,  viz.,  manipula- 
tion and  extension. 

Manipulation  is  always  the  best  means  to  employ  where 
practicable,  less  injury  being  sustained  by  the  surrounding  tissues. 
It  consists  in  moving  the  limb  in  such  directions  as  shall  cause 
the  displaced  end  to  retrace  the  course  that  it  has  already  taken, 
through  the  rent  in  the  capsule  to  its  normal  position.  The 
shoulder  and  hip  joints  are  more  amenable  to  this  method  of  treat- 
ment than  hinge  joints.  Anaesthesia  will  be  required  in  difficult 
cases.  The  special  manipulations  needed  in  any  particular 
instance  are  detailed  under  the  various  joints. 

Extension  is  employed  to  overcome  muscular  and  other  forms  of 
resistance,  so  as  to  draw  the  bone  back  into  its  original  position. 
In  order  to  make  this  effectual,  the  parts  above  the  dislocation 
are  steadied  by  some  counter-extending  force  applied  either  by  the 
hands  of  an  assistant,  or  by  a  belt  or  towel,  or  by  the  knee  or  foot 
of  the  surgeon.  Extension  may  be  made  by  the  hands,  or  a 
firmer  grip  may  be  maintained,  and  greater  force  used,  by  apply- 
ing a  bandage  or  a  jack-towel  to  the  limb  by  means  of  a  clove- 
hitch.  In  a  few  cases,  the  force  may  be  exerted  through  some 
form  of  multiplying  pulley,  fixed  at  one  end  to  a  hook  or  staple, 
and  at  the  other  end  to  the  loop  of  a  towel  or  bandage  attached 
to  the  limb.  When  any  such  contrivance  is  employed,  precau- 
tions must  be  taken  to  prevent  the  soft  tissues  from  being  injured. 
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A  useful  plan  consists  in  applying  a  damp  bandage  at  the  point 
from  which  traction  is  to  be  made,  and  over  this  a  thick  skein  of 
worsted  in  the  form  of  a  clove-hitch,  the  loop  being  attached  to 
the  hook  of  the  pulley.  The  extension  must  be  made  continu- 
ously ;  no  jolting  or  jerking  action  is  allowable,  or  considerable 
mischief  may  ensue.  Since  the  introduction  of  anaesthetics,  how- 
ever, pulleys  have  been  very  rarely  required,  except  in  dealing 
with  old-standing  cases. 

Reduction,  however  produced,  is  usually  accompanied  by  a 
sudden  and  distinct  snap  or  suction  sound,  due  to  the  contraction 
of  muscles,  unless  the  patient  is  deeply  under  an  anaesthetic,  and 
the  muscles  are  absolutely  relaxed.  The  limb  is  subsequently 
kept  at  rest  for  some  days,  to  allow  the  rent  in  the  capsule  to  heal. 
Cooling  lotions  are  applied  to  reduce  the  swelling,  and  at  the  end 
of  ten  days  or  a  fortnight  passive  movements  commence,  together 
with  friction  and  massage  of  the  soft  parts. 

The  treatment  of  unreduced  dislocations  is  often  a  matter  of  con- 
siderable difficulty.  Attempts  to  reduce  them  may  be  undertaken 
up  to  two  or  three  months,  but  no  undue  violence  is  permissible, 
owing  to  the  fact  that  adhesions  to  neighbouring  parts  may  thereby 
be  ruptured,  and  the  main  vessels  or  nerves  endangered.  The 
use  of  pulleys  has  been  sometimes  recommended,  but  so  many 
accidents  have  been  reported,  varying  in  severity  from  laceration 
of  the  skin  to  actual  avulsion  of  the  limb,  that  it  is  better  to  dis- 
continue such  treatment  if  it  has  failed  on  its  first  application. 

The  amount  of  mobility  possible  in  an  unreduced  dislocation 
varies  a  good  deal  in  different  cases,  and  the  character  of  the 
treatment  is  mainly  governed  by  this.  If  movement  is  tolerably 
free,  and  not  particularly  painful,  massage  and  manipulation  may 
be  undertaken,  and  a  very  useful  limb  result.  Where,  however, 
movement  is  both  painful  and  limited,  operative  treatment  should 
be  undertaken  ;  subcutaneous  section  of  muscles  and  tendons  has 
been  practised,  but  without  much  success,  and  the  risk,  owing  to 
the  fact  that  the  peri-articular  structures  are  displaced  and  dis- 
torted, is  so  great  as  to  render  such  a  procedure  unadvisable. 
Two  chief  methods  of  operative  treatment  are  applicable  :  (i.)  Re- 
duction by  an  open  operation.  The  head  of  the  bone  is  cut  down  on, 
and  freed  from  its  adhesions  to  surrounding  structures,  the  capsule 
of  the  joint  being  also  opened,  and  the  cavity  cleared ;  reduction 
may  then  be  possible  by  means  of  manipulation  or  extension. 
A  few  cases  of  successful  treatment  of  old-standing  dislocations 
of  the  shoulder  by  this  means  have  been  recorded  ;  but,  as  a  rule, 
the  gain  derived  thereby  is  not  commensurate  with  the  risks  and 
difficulties  of  the  operation,  especially  if  a  considerable  interval 
has  elapsed  since  the  accident,  (ii.)  Excision  of  the  displaced  head 
of  the  bone  will  give  the  best  result  in  most  cases.  In  the  elbow- 
joint  it  is  often  the  only  practicable  treatment,  and  in  the  shoulder 
and  hip  it  is  usually  better  than  attempting  open  reduction. 
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Compound  dislocations  are  almost  always  serious  lesions,  for  not 
only  is  the  skin  lacerated,  and  the  joint  exposed  to  the  risk  of 
septic  contamination,  but  adjacent  vessels  and  nerves  are  liable 
to  injury.  Unless  efficient  treatment  is  adopted,  suppurative 
arthritis  ensues,  leading  to  disorganization  of  the  articulation  with 
subsequent  ankylosis,  or,  in  the  case  of  larger  joints,  possibly  to 
death  from  pyaemia  and  septic  poisoning.  The  treatment  consists  of 
the  application  of  the  principles  of  antisepsis  already  enunciated  for 
the  treatment  of  lacerated  wounds,  together  with  reduction  of  the 
dislocation.  If  necessary,  the  wound  in  the  skin  must  be  enlarged, 
in  order  to  allow  of  the  replacement  of  the  bone,  and,  should  the 
latter  structure  be  much  bruised  or  injured,  it  may  be  advisable  to 
resect  it  at  once.  If,  however,  vessels  and  nerves  are  also  injured, 
or  if  the  patient  is  old  or  debilitated,  amputation  may  be  required. 

Special  Dislocations. 

Dislocation  of  the  Lower  Jaw  forwards  is  not  a  very  common 
accident,  and  usually  results  either  from  muscuLir  action,  or  from 
a  blow  on  the  chin  when  the  mouth  is  widely  open,  as  in  gaping, 
laughing,  or  attempting  to  take  a  large  bite.  It  has  also  been 
produced  in  dentistry  by  a  violent  strain  during  tooth -drawing,  or 

from  digging  out  roots  with 
^''     "~^  )  /^  \         an  elevator.  In  some  persons 

/  \         I       i  the  accident  happens  with  the 

/     ______^J     *    Vy    »        greatest  ease,  and  constantly 


1       recurs,   owing    probably    to 


laxity  of  the  capsule  or  in- 
Y       siiiricient  development  of  the 
eniinentia  articularis. 

The  mechanism  of  the  dis- 
location is  as  follows :  When 
the  mouth  is  opened,  the 
condyle  of  the  jaw  slips  for- 
wards on  to  the  eminentia 
articularis,  and  it  requires 
Fir.    193  -  Dislocation  of  Jaw.  ^ery  little  force  to  displace  it 

still  further  into  the  zygo- 
matic fossa  (Fi^.  193).  The  inter-articular  cartilage  sometimes 
follows  the  condyle,  and  the  attachment  of  the  external  pterygoid 
muscle  to  that  structure  and  to  the  bone  explains  the  occurrence 
of  dislocation  from  muscular  action. 

The  displacement  may  be  unilateral  or  bilateral,  more  frequently 
the  latter.  The  mouth  remains  widely  open,  the  teeth  and  the 
jaws  being  separated  by  an  interval  of  about  an  inch.  The  lower 
jaw  projects  unduly,  and  is  fixed,  saliva  dribbling  over  the  lip ; 
speech  and  deglutition  are  impaired,  the  pronunciation  of  the 
labial  consonants  being   especially  difficult.     A  hollow   can   be 
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detected  immediately  in  front  of  the  tragus,  where  the  condyle  is 
normally  lodged,  and  in  front  of  this  hollow  the  condyle  can  be 
felt,  being  recognised  by  the  slight  amount  of  passive  movement 
still  possible.  A  finger  inserted  into  the  mouth  may  be  able  to 
make  out  the  coronoid  process  in  an  abnormal  position  beneath 
the  zygoma. 

When  the  dislocation  is  unilateral,  the  symptoms  are  much  less 
marked.  Some  amount  of  movement  of  the  jaw  still  remains, 
whilst  the  chin  is  displaced  towards  the  sound  side. 

Treatment. — The  reduction  of  the  bone  is  in  most  cases  easily 
effected.  All  that  is  needed  is  to  depress  the  condyle  below  the 
level  of  the  eminentia  articularis,  when  the  masseter,  temporal 
and  internal  pterygoid  muscles  speedily  draw  it  back  into  the 
glenoid  cavity.  The  patient  is  seated  in  a  chair  ;  the  surgeon 
standing  in  front  guards  his  thumbs  with  thick  napkins  to  prevent 
being  bitten,  and  introduces  them  into  the  mouth,  pressing  upon 
the  lower  molar  teeth.  Pressure  is  continued  in  a  downward  and 
backward  direction  until  the  condyle  is  free,  and  then  the  chin  is 
raised  by  the  fingers  on  either  side.  The  jaw  is  kept  at  rest  for  a 
few  days  by  means  of  a  four- tailed  bandage. 

A  few  cases  are  on  record  of  displacement  of  the  condyle  of 
the  jaw  backwards,  associated  with  fracture  of  the  tympanic  plate 
and  tearing  or  separation  of  the  cartilage  of  the  auricle,  leading 
to  bleeding  from  the  ear.  Displacement  upwards  into  the  cranial 
cavity  through  the  roof  of  the  glenoid  fossa  has  also  been  described, 
the  patient  in  one  case  dying  of  meningitis. 

Dislocation  of  the  Sternal  End  of  the  Clayicle. — It  might  be 
supposed  that  displacement  at  this  joint  would  not  be  uncommon, 
when  the  shape  and  relative  sizes  of  its  articular  surfaces  are  con- 
sidered, together  with  the  great  strains  to  which  it  is  subjected. 
Owing,  however,  to  the  strength  of  the  ligaments  surrounding  it, 
particularly  of  the  rhomboid,  this  is  not  the  case,  the  clavicle  being 
broken  rather  than  displaced.  The  cause  of  such  displacements  is 
violence  directed  to  the  acromial  end  of  the  clavicle.  If  the  force 
acts  from  in  front,  the  bone  may  be  thrown  forwards ;  if  from 
above,  downwards  and  inwards,  the  upward  dislocation  may 
occur ;  if  the  shoulder  is  driven  forwards  and  inwards,  the  head 
of  the  bone  may  pass  backwards.  Three  varieties  are  described 
according  to  whether  the  head  of  the  bone  travels  forwards,  back- 
wards, or  upwards. 

In  the  forward  dislocation  the  end  of  the  bone  lies  on  the 
anterior  surface  of  the  manubrium,  where  it  can  be  easily  de- 
tected ;  all  the  ligaments  of  the  joint  are  torn,  except,  perhaps, 
the  interclavicular.  The  point  of  the  shoulder  is  approximated 
to  the  middle  line.  Treatment, — Reduction  is  effected  by  placing 
the  knee  against  the  spine  between  the  scapulae,  and  drawing  the 
shoulders  backwards,  the  elbow  on  the  affected  side  being  kept  in 
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front  of  the  mid-axillary  line.  The  displacement  is  very  likely  to 
recur,  and  to  prevent  this  a  pad  is  kept  over  the  end  of  the  bone 
by  a  figure-of-8  bandage,  whilst  the  point  of  the  shoulder  is 
pushed  outwards  by  placing  a  pad  in  the  axilla,  and  binding  the 
arm  to  the  side.  It  is  advisable  to  keep  the  patient  in  bed  for  a 
few  days,  so  as  to  give  the  ligaments  a  better  chance  of  reuniting, 
but  some  amount  of  forward  displacement  is  very  likely  to 
persist.  No  bad  result  follows,  even  should  the  dislocation 
remain  unreduced. 

The  backward  dislocation  is  not  often  met  with.  The  head  of 
the  bone  lies  behind  the  upper  part  of  the  sternum,  close  to  the 
origin  of  the  sterno-hyoid  and  sterno- thyroid  muscles.  All  the 
ligaments  are  ruptured,  including  the  rhomboid.  A  depression  is 
felt  in  the  usual  position  of  the  head  of  the  bone,  which  may  be 
sometimes  detected  lying  deeply  in  the  superior  mediastinum. 
The  shoulder  is  thrown  forwards,  and  situated  nearer  the  middle 
line  of  the  body  than  usual,  whilst  the  movements  of  the  head 
and  neck  are  painful  and  limited.  Pressure  of  the  bone  upon  the 
trachea,  oesophagus,  and  vessels  of  the  neck  gives  rise  to  diffi- 
culty in  breathing  and  swallowing,  whilst  the  consequent  conges- 
tion of  the  head  may  even  cause  semi-coma.  Reduction  by  exten- 
sion of  the  shoulders  backwards  is  usually  accomplished  without 
much  trouble.  In  cases  of  difficulty,  a  firm  pad  can  be  placed  in 
the  axilla,  and  the  shoulder  levered  outwards  by  using  it  as  a  ful- 
crum, the  elbow  being  pressed  to  the  side.  It  is  retained  in  position 
by  keeping  the  shoulders  well  extended  by  the  use  of  two  hand- 
kerchiefs, as  suggested  in  the  treatment  of  fractured  clavicle.  If 
the  condition  cannot  be  reduced,  and  serious  symptoms  of  pressure 

result,  the  head  of  the  bone  should  be 
excised. 

The  upward  dislocation  is  one  of  ex- 
treme rarity.  The  head  of  the  bone  is 
felt  in  front  of  the  trachea,  in  which 
situation  it  may  compress  both  windpipe 
and  oesophagus,  especially  when  the 
patient  sits  up  or  leans  forwards.  To 
effect  reduction,  a  pad  is  placed  in  the 
axilla,  and  the  arm  pressed  inwards  over 
it ;  the  elbow  is  subsequently  bandaged 
to  the  side  and  well  elevated.  A  pad  is 
DowNt:;;^.'nv''Arp'i.U.''^    at  the  same  time  kept  over  the  end  of 
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FROM    THE   End  of   the    t"^  bone,  but  it  is  very  probable  that 
Clavicle.    (Tillmanns.)     some    amount     of     displacement     will 

persist. 

Dislocation  at  the  Acromio-clavicular  Joint  consists  in  the 
acromion  being  forced  either  above  or  below  the  outer  end  of  the 
clavicle,  more  commonly  the  latter.     The  displacement  is  easily 
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recognised  by  the  abnormal  prominence  of  one  cr  other  of  the 
bones  (Fig.  194).  It  usually  results  from  violence  directed  to  the 
scapula.  No  difficulty  is  experienced  in  reduction,  but  the  dis- 
placement is  very  liable  to  recur,  especially  in  the  more  common 
form.  The  elbow  is  then  flexed  to  a  right  angle,  and  pads  of  lint 
or  small  towels  placed  over  the  acromion  and  beneath  the  elbow  ; 
a  bandage  or  strap  is  then  applied  over  the  shoulder  and  under 
the  elbow,  and  suffices  to  maintain  the  bone  in  position.  It  is  kept 
from  slipping  by  passing  a  bandage  under  the  strap  round  the 
opposite  side  of  the  chest.  Should  the  displacement  persist,  and 
give  rise  to  pain  or  impair  the  movements  of  the  arm,  the  bones 
may  be  wired  together  after  removing  the  cartilaginous  surfaces. 

A  condition  is  sometimes  met  with,  described  as  a  Dislocation  of 
the  Lower  Angle  of  the  Scapula,  or,  better.  Winged  Scapula.  It  is 
characterized  by  projection  backwards  of  that  part  of  the  bone 
when  the  arms  are  thrust  forwards  ;  and  is  due  rather  to  paralysis 
of  the  serratus  magnus  and  rhomboids  than  to  slipping  of  the 
fibres  of  the  latissimus  dorsi  from  the  lower  angle,  as  was  formerly 
supposed.  In  several  cases  we  have  noticed  pain  and  tenderness 
over  the  roots  of  the  5th  and  6th  nerves  in  the  neck,  suggesting 
its  dependence  on  a  chronic  neuritis  of  these  trunks.  A  similar 
condition  is  sometimes  noted  in  progressive  muscular  atrophy. 
The  Treatment  consists  in  the  administration  of  strychnine,  and 
the  use  of  massage  and  of  the  faradic  current,  whilst,  if  per- 
sistent, a  properly  applied  apparatus  may  correct  the  deformity. 

Dislocation  of  the  Shoulder  occurs  almost  as  frequently  as  all 
the  other  dislocations  of  the  body  put  together.  The  shallowness 
of  the  glenoid  cavity,  the  size  of  the  head  of  the  humerus,  the 
laxity  of  the  capsule,  the  extent  and  force  of  the  movements 
possible,  and  the  exposed  position  of  the  shoulder,  explain  the 
great  frequency  of  the  accident.  It  usually  results  from  falls 
upon  the  hand  or  elbow,  the  arm  at  the  time  of  the  accident 
being  widely  outstretched,  to  enable  the  individual  if  possible  to 
save  himself.  The  weak  lower  and  inner  part  of  the  capsule 
receives  the  chief  portion  of  the  shock,  and  yields,  the  head  of  the 
bone  being  primarily  displaced  downwards  into  the  axilla  (sub- 
glenoid variety),  and  then,  according  to  the  direction  of  the  force, 
or  the  character  of  the  subsequent  manipulations,  the  head  travels 
either  forwards  (subcoracoid  or  subclavicular  dislocation)  or  back- 
wards (subspinous).  Falls  on  the  elbow  or  shoulder  may,  how- 
ever, cause  a  direct  forward  or  backward  displacement. 

The  Signs  of  a  dislocation  of  the  shoulder  are  sufficiently 
obvious,  and  certain  characteristic  features  are  met  with  in  almost 
all  varieties,  (i)  The  shoulder  looks  flattened,  owing  to  displace- 
ment of  the  head  inwards  (Figs.  138,  B  and  197),  and  as  a  result 
of  this  the  acromion  process  is  unduly  prominent,  and  a  hollow  felt 
below  it,  occupied  by  the  tense  deltoid.     (2)  The  head  of  the  bone 


SSa 


A  MANUAL  OF  SURGERY 


lies  in  some  abnormal  position,  and  the  glenoid  cavity  is  empty. 
(3)  The  elbow  is  displaced  away  from  the  side,  and  it  is  im- 
possible to  make  it  touch  the  chest  wall  at  the  same  time  that 
the  hand  is  placed  on  the  opposite  shoulder  (Dugas'  test) ;  this 
does  not  always  obtain  in  the  subcoracoid  type.  (4)  The  vertical 
measurement  round  the  axilla  is  increased  in  all  the  varieties  (Call- 
away's test) ;  whilst  inspection  reveals  a  lowering  of  the  anterior 
or  posterior  axillary  fold  {Bryant's  test).  {5)  A  ruler  or  straight- 
edge can  be  made  to  touch  both  the  acromion  process  and  the  outer 
condyle  of  the  elbow  in  most  cases  of  dislocation  (Hamilton's  niler 
test) ;  this  is  impossible  when  the  head  of  the  bone  is  in  its  normal 
position,  but  can  also  occur  in  fractures  of  the  anatomical  neck. 
At  the  same  time,  the  usual  signs  of  a  dislocatioD,  viz.,  rigidity 
and  local  bruising,  are  also  present. 


Subglenoid  Dialoc&tion  (Fig.  195)  is  the  primary  condition  met 
with  in  all  cases  where  the  accident  is  due  to  a  fall  upon  the  out- 
stretched arm,  but  is  not  commonly  seen,  since  the  head  of  the 
bone  usually  slips  up  under  the  coracoid,  as  before  stated.  The 
head  of  the  bone  passes  downwards  into  the  axilla,  resting 
against  the  outer  border  of  the  scapula  below  the  glenoid  cavity, 
between  the  subscapularis  above  and  the  teres  minor  below, 
whilst  the  long  head  of  the  triceps  is  placed  behind.  The  capsular 
ligament  and  muscles  passing  to  the  tuberosities  are  lacerated, 
whilst  the  axillary  vessels  and  nerves  may  be  seriously  com- 
pressed. The  head  of  the  bone  is  detected  in  the  axilla,  and 
the  anterior  axillary  fold  is  much  lowered ;  the  elbow  is  directed 
away  from  the  side  and  slightly  backwards ;  the  arm  is 
lengthened,  perhaps  to  (he  extent  of  i  inch,  whilst  the  forearm 
is  usually  flexed,  and  the  fingers  may  be  numbed  from  pressure 
xin  the  nerves. 
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A  few  cases  have  been  recorded  in  which  the  arm  was  abducted 
and  displaced  vertically  upwards,  although  the  head  of  the  bone 
was  in  the  usual  position  of  a  subglenoid  dislocation.  This 
variety  is  known  as  the  luxatio  trecta. 

Subconcoid  Dislocatfon  (Figs.  196  and  197)  is,  without  doubt, 
the  most  common  form.  In  it  the  head  of  the  bone  lies  under 
the  coracotd  process  on  the  anterior  part  of  the  neck  of  the 
scapula,  immediately  in  front  of  the  glenoid  cavity,  the  anato- 
mical neck  impinging  en  iis  anterior  border.     In  this  position  it 


Fia.  197, — SuBCORACoiD  Dislocation  op  the  Right  Shocldbk. 


is  above  the  tendon  of  the  subscapularis,  which  is  either  torn  or 
stretched  over  the  neck  as  a  tense  band,  and  may  considerably 
impede  reduction.  Two  forms  of  this  displacement  are  described 
by  Malgaigne,  according  to  whether  the  muscles  attached  to  the 
great  tuberosity  are  intact,  resulting  in  marked  external  rotation 
of  the  limb  (subcoracoid  variety),  or  whether  they  are  lacerated, 
or  even  the  great  tuberosity  itself  pulled  off,  the  humerus  being 
then  rotated  mwatds  (intracoracoid  variety).  In  both  types  the 
elbow  is  displaced  backwards  and  outwards,  and  the  head  of  the 
bone  can  be  usually  felt  with  ease,  especially  on  rolation  of  the 
arm,  under  the  outer  third  of  the  clavicle,  except  in  stout  people 
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or  where  the  muscles  are  greatly  developed.    Comparatively  litHe 
alteration  in  the  length  of  the  arm  is  produced. 

The  SnbcUvicnlar  variety  is  very  uncommon,  and  merely  an 
exaggeration  of  the  subcoracoid.  The  head  of  the  humerus 
passes  further  inwards,  and  lies  deeply  under  the  pectoralis  major, 
on  the  second  and  third  ribs.  The  capsule  and  surroun^ng 
muscles  are  much  lacerated,  or  perhaps  the  great  tuberosity  torn 
off;  the  elbow  is  markedly  separated  from  the  side  and  directed 
a  little  backwards,  whilst  distinct  shortening  is  present. 

The  Subapinons  Dislocation  (Fig.  198)  is  not  frequently  met 
with.  The  head  of  the  bone  lies  in  the  infraspinous  fossa,  im- 
mediately behind  the  glenoid  cavity,  between  the  infraspinatus 
and  teres  minor  muscles,  the  subscapularis  being  usually  torn. 
Malgaigne  states  the  head  of  the  humerus  is  most  commonly 
found  resting  on  the  posterior  edge  of  the  glenoid  cavity  im- 
mediately below  the  acromion  process 
(subacromial  variety).  The  elbow  is  dis- 
placed considerably  forwards,  but  can 
be  made  to  touch  the  chest  wall ;  the 
arm  is  rotated  inwards,  so  that  the  hand 
is  thrown  across  the  front  of  the  body. 
There  is  usually  a  marked  hollow  be- 
neath the  coracoid  process,  whilst  a 
distinct  prominence  is  caused  by  the 
head  of  the  bone  in  its  false  position. 
The  length  of  the  limb  is  frequently 
unaffected,  or  if  any  change  is  present, 
the  arm  is  slightly  lengthened. 

Three  or  four  cases  have  been  de- 
scribed of  what  is  known  as  a  Snpra- 
\  Shoolobb.  coracoid  Dislocation.  The  head  of  the 
bone  is  here  displaced  upwards,  and 
either  the  coracoid  or  acromion  process  is  broken,  more  commonly 
the  former.  Replacement  with  crepitus  is  easily  obtained,  but 
the  dislocation  is  liable  to  recur. 

The  TrsEitmeiit  of  Dislocation  of  the  Shoulder  consists  in  reduc- 
tion by  manipulation  or  extension. 

I.  For  reduction  by  manipulation  an  anaesthetic  is  advisable,  though 
not  absolutely  essential,  and  preferably  chloroform,  although 
where  the  patient  is  in  a  bad  state  for  the  administration — i.e.,  with 
his  stomach  full  of  food — ether  may  be  preferable.  It  is  only  right 
to  draw  attention  to  the  fact  that  a  targe  number  of  fatal  cases  of 
chloroform  administration  have  been  reported  as  occurring  in  the 
treatment  of  shoulder  dislocations ;  this  is  due  mainly  to  two 
causes,  viz,,  the  deep  anK;sthesia  required,  and  the  want  of  pre- 
paration of  the  patient.  The  greatest  care  must  therefore  be 
exercised  in  giving  the  anashthetic. 

Many  difTerent  methods  of  manipulation  have  lieen  suggested. 


(Tjllmanns.) 
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of  which  the  following  are  the  more  important.  Not  unfrequently, 
when  the  muscles  are  relaxed,  any  slight  rotary  movement  suffices 
to  *  put  the  bone  in.* 

Kochers  Method. — The  surgeon  standing  in  front  of  his  patient, 
who  is  seated  or  reclining,  and  supported  by  an  assistant,  grasps 
the  elbow  after  flexion  of  the  forearm,  and  presses  it  to  the  side. 
The  arm  is  now  rotated  firmly  and  steadily  outwards  until  the 
forearm  is  at  right  angles  to  the  body,  when  distinct  resistance 
will  be  felt.  This  causes  the  head  of  the  humerus  to  roll  out 
beneath  the  acromion,  and  is  often  sufficient  to  effect  reduction ; 
but  if  the  limb  is  still  displaced,  the  arm  should  be  drawn  forwards 
to  the  median  line  and  elevated  almost  to  a  right  angle  with  the 
trunk,  with  the  hand  still  abducted  and  everted,  whilst  finally  the 
arm  is  rotated  inwards  so  as  to  carry  the  hand  towards  the 
opposite  shoulder,  and  the  elbow  lowered.  This  plan  is  most 
useful  in  subcoracoid  dislocations,  and  its  value,  according  to 
Kocher,  turns  on  the  fact  that  the  posterior  part  of  the  capsule 
and  the  scapular  tendons  inserted  therein  are  usually  untorn  and 
stretched  tightly  across  the  glenoid  fossa.  Rotation  outwards 
relaxes  this  structure  and  removes  it  from  the  fossa,  whilst  the 
rent  in  the  capsule  gapes,  but  owing  to  the  fact  that  the  upper 
and  lower  margins  of  the  opening  are  still  tight,  the  head  of  the 
humerus  remains  fixed  against  the  neck  of  the  scapula  until  the 
elbow  is  carried  forwards  and  raised.  The  upper  part  of  the 
capsule  then  relaxes,  and  the  lower  part  which  remains  tense 
guides  the  head  of  the  bone  into  the  joint. 

Smith's  Method  varies  somewhat  in  its  application,  according  to 
whether  the  head  of  the  bone  is  displaced  anteriorly  or  posteriorly. 
For  anterior  displacements  the  surgeon  stands  in  front  of  the 
patient,  and  grasps  the  shoulder,  using  the  right  hand  for  the 
right  shoulder  and  the  left  for  the  left,  so  that  the  thumb  rests  on 
the  head  of  the  bone,  and  the  fingers  grasp  and  steady  the  scapula. 
With  the  other  hand  he  seizes  the  arm  near  the  elbow  which  has 
been  flexed,  and  raises  it  from  the  side,  extending  and  everting  it. 
Having  thus  raised  it  to  a  right  angle,  the  limb  is  steadily  and 
continuously  circumducted  inwards,  the  thumb  following  the  head 
of  the  bone  and  assisting  it  to  reach  the  lower  and  under  side  of 
the  capsule,  and  thus  enter  the  socket  through  the  rent.  For  the 
subspinous  dislocation,  the  surgeon  stands  behind  the  patient  and 
grasps  the  shoulder  with  one  hand,  raising  the  arm  with  the 
other,  and  making  extension  backwards  combined  with  external 
rotation  ;  *.^.,  the  limb  is  circumducted  outwards,  and  finally 
brought  to  the  side. 

2.  Extension  may  be  made  in  different  ways,  the  object  of  all, 
however,  being  to  overcome  the  tension  of  surrounding  ligaments 
and  muscles.  It  may  be  applied  directly  downwards  by  the 
surgeon  grasping  a.nd  pulling  on  the  arm,  whilst  his  unbooted 
foot  is  used  as  a  counter-extending  force  in  the  axilla,  the  patient 
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lying  flat  on  a.  mattress  placed  on  the  ground,  and  the  snrgeon 
sitting  by  the  side.  Another  plan  consists  in  using  the  knee  as  a 
fulcrum  mstead  of  the  heel,  the  patient  sitting  in  a  chair.  Occa- 
sionally the  foot  has  been  placed  against  the  thoracic  wall,  and 
extension  made  directly  outwards  at  right  angles  to  the  body,  as 
recommended  by  Sir  Astley  Cooper.  White,  of  Manchester, 
suggested  vertical  traction,  the  arm  beingpulled  directly  upwards, 
the  surgeon's  foot  having  been  placed  over  the  acromion,  the 
patient  being  in  the  recumbent  posture.  The  only  objection  to 
this  last  method,  which  may  succeed  when  other  plans  fail,  is 
that  the  axillary  vessels  are  somewhat  exposed  to  injury. 

Dislocations  of  the  Elhov-Joint  are  not  very  uncommon,  occur- 
ring particularly  in  young  people,  and  are  due  to  either  direct  or 
indirect  violence.  The  diagnosis  is 
often  difHcult  from  the  amount  of 
swelling  that  quickly  follows.  A 
careful  investigation  of  the  relative 
position  of  the  bony  points  (p.  456!, 
and  of  the  degree  of  mobility  of  ihe 
different  parts  on  each  other,  is  essen- 
tial in  order  to  arrive  at  a  definite 
conclusion  as  to  the  exact  nature  of 
the  lesion.  In  cases  of  doubt,  a  skia- 
gram should  be  taken. 

1.  Dislocation  of  Both  Bones  may 
occur  either  bachwards,  forwards,  or 
laterally . 

The  backward  variety  (Fig.  142  A) 
is  that  most  often  met  with  ;  it  usually 
occurs  without  either  the  coronoid 
process  or  the  olecranon  being  frac- 
tured, although  occasionally  the  former 
is  detached.  If  the  coronoid  remains 
intact,  it  sometimes  becomes  locked 
in  the  olecranon  fossa,  and  renders 
the  arm  immobile;  if,  however,  it  is 
broken,  considerable  mobility  of  both 
■  bonesoccurs,  with  crepitus.  The  fore- 
'  arm  is  semi-flexed,  the  hand  held  mid- 
way between  pronation  and  supination, 
and  the  displaced  bones  form  a  con- 
siderable swelling  at  the  back  of  the  joint,  above  which  is  a 
marked  hollow,  crossed  by  the  triceps.  The  lower  end  of  the 
humerus  projects  in  front,  and  the  artery  and  the  soft  parts  are 
displaced  forwards.  The  measurement  from  the  acromion  process 
to  the  external  condyle  remains  unaltered,  but  that  from  the 
condyle  to  the  styloid  process  of  the  radius  is  distinctly  shortened. 
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and  the  distance  between  the  condyles  and  the  olecranon  process 
is  increased. 

Dislocation  forwardB  of  both  bones  rarely  occurs  without  fracture 
of  the  olecranon  process,  although  a  few  cases  of  this  unusual 
accident  are  on  record.  The  displacement  is  readily  detected,  the 
forearm  being  lengthened  perhaps  to  the  extent  of  an  inch.  The 
arm  is  in  a  condition  of  flexion,  and,  indeed,  the  accident  can 
only  take  place  from  falling  backwards  on  the  point  of  the  elbpw 
when  in  this  position.  The  triceps  muscle  may  be  considerably 
lacerated. 

Lateral  dislocations  of  the  forearm  are  almost  always  incom- 
plete and  are  not  very  frequent ;  the  bones  may  be  displaced  either 
inwards  or  outwards,  the  latter  being  the  more  common.  They 
are  recognised  by  a  careful  examination  of  the  relative  position 
of  the  bony  prominences. 

2.  DiBlocation  of  the  Ulna  alone  occurs  only  in  a  backward 
direction.  It  is  an  occurrence  of  the  greatest  rarity,  owing  to 
the  position  and  strength  of  the  orbicular  and  obhque  ligaments 
and  of  the  interosseous  membrane.  If,  however,  the  bones  of 
the  forearm  are  rotated  backwards  upon  the  head  of  the  radius  as 
a  fulcrum,  and  then  the  forearm  adducted,  this  displacement  can 
occur  without  extensive  ligamentous  lacerations,  which,  indeed, 
have  not  been  noted  in  any  of  the  cases  observed. 

In  the  Treatment  of  the  above  dislocations,  all  that  is  neces- 
sary is  to  unhitch  the  interlocking  bony  prominences,  so  as  to 
allow  the  bones  to  return  to  their  normal  positions  by  muscular 
contraction.     This   is  usually  ac- 
complished  by    the   method    de- 
scribed   by    Sir    As t ley    Cooper. 
The    patient   being    in   a   sitting 
position,  the  surgeon  presses  back- 
wards, with  his  knee  in  the  bend 
of  the  elbow,  against  the  lower 
end  of  the  humerus ;  at  the  same  - 
time  he  grasps  the  patient's  wrist, 
and  slowly  and  forcibly  bends  the 
forearm  (Fig.  199). 

3.  Dislocations    of    the   Radius  ^ 
alone  may  occur  either  forwards.   Fig. 
backwards,  or  outwards.  Radius  Forwards.     (Plck.) 

The  forward  dislocation 
(Fig.  200)  is  that  usually  seen,  and  results  from  falls  on  the  hand 
when  the  forearm  is  in  a  state  of  extreme  pronation.  The  head 
of  the  radius  rests  against  the  lower  end  of  the  humerus  in  the 
hollow  above  the  capitellum,  and  the  most  characteristic  feature 
consists  in  the  inability  of  the  patieni  to  flex  his  forearm,  owing 
to  the  bone  impinging  against  the  lower  end  of  the  humerus.  It 
can  be  readily  detected  in  this  situation,  rotating  with  the  move- 
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ments  of  the  forearm,  whilst  a  deep  hollow  is  felt  behind,  imme- 
diately below  tlie  external  condyle.  The  forearm  is  somewhat 
flexed,  and  midway  between  pronation  and  supination  ;  the  former 
act  can  be  satisfactorily  accomplished,  but  supination  cannot  be 
carried  further  than  half-way.  A  marked  fulness  exists  on  tho 
anterior  aspect  of  the  limb  when  the  arm  is  extended.  Fracture  of 
the  upper  third  of  the  ulna  sometimes  accompanies  this  accident, 
especially  when  produced  by  direct  violence  {Plate  XXVII.).  If 
this  luxation  is  not  reduced,  very  great  impairment  of  the  mobility 
of  the  limb  results,  flexion  beyond  an  obtuse  angle  becoming 
impossible.  Treatment. — Reduction  is  accomplished  by  traction 
from  the  wrist,  with  the  forearm  flexed  to  a  right  angle,  combined 
with  pressure  over  the  head  of  the  bone.  Owing  to  the  fact  that 
the  orbicular  ligament  is  ruptured,  the  deformity  is  very  likely 
to  recur,  and  hence  active  movements  of  the  hmb  must  be  inter- 
dicted for  three  or  four  weeks ;  a  pad  is  placed  anteriorly  over  the 
bead  of  the  bone,  and  the  hmb  flexed  on  a  splint. 

Dislocation  backwards  is  le=s  common.     The  head  lies  behind 
the  external  condyle  on  the  outer 

/m  [  side  of  the  olecranon,  where   it 

^L  can  be  detected  on  lolatin;,'  the 

,     .    •  1^^^  limb  (Fig.  201).     The  forearm  is 

flexed,  and  the  limb  pronated. 
"  n  if  left  unreduced,  it  leads  to 
but  httle  inconvenience. 

Dislocation    outwards    is    also 
rare,  the  head  of  the  bone  being 
displaced    to    the    outer   side    of 
ixternal    condyle,    where    it 
easily  be  felt,  causing  con- 
siderable    impairment     of      the 
:  natural  movements.      Reduction 
is     accomplished    without     diili- 
"*^"^''  cuity. 

Occasionally  a  rare  form  of 
dislocation  is  met  with  in  which  the  ulna  passes  kickwards  and 
the  radius  forwards,  resulting  in  great  deformity. 

A  very  common  accident  in  children  consists  of  a  aubhiia- 
tion  of  the  liead  of  the  radius  downwards  within  the  orbicular 
ligament,  so  that  a  portion  of  it  slips  up  and  becomes  ntppud 
between  the  head  and  capitellum.  It  results  from  forcible  irnctiun 
of  the  hand,  and  is  a  common  nursery  accident,  popularly  known 
as  pulled  ftlhow.  The  limb  becomes  fixed  in  a  position  of  sumi- 
flexion,  and  the  child  cries  out  with  the  pain ;  it  is  readily  irL'slel 
by  completely  flexing  the  limb,  and  subsequently  extending  it, 
and  leaves  no  bad  results. 

lit  must  not  be  forgotten  that  we  have  here  merely  described 
the  pure  dislocations.    In  actual  practice  complications  of  a  seriuu  ^ 
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nature  axe  frequently  present  in  the  shape  of  fracture  of  one  or 
both  condyles,  which  lead  to  much  difficulty  in  diagnosis.  These 
fracture-dislocations  give  rise  to  so  much  haemorrhage  that  it 
is  frequently  impossible  to  come  to  a  correct  conclusion  as  to 
the  nature  of  the  case  without  the  assistance  of  the  Rontgen  rays. 
It  is  doubtful,  however,  whether  even  an  accurate  knowlege  of 
the  nature  and  extent  of  the  lesion  will  enable  us  to  improve  on 
the  results  hitherto  gained,  apart  from  operation.  So  much  callus 
is  formed,  and  fibrous  adhesions  of  such  strength  are  developed, 
that  considerable  impairment  of  function  is  almost  certain  to 
ensue.  Probably  the  best  line  of  practice  is  to  keep  the  elbow  at 
rest  on  a  rectangular  splint  for  a  few  days,  so  as  to  allow  the 
immediate  effects  of  the  accident  to  pass  off,  and  then  to  make  an 
aseptic  incision,  dealing  with  the  condition  of  affairs  in  the  way 
best  suited  to  the  requirements  of  the  particular  case. 

Dislocation  of  the  Wrist  is  a  very  uncommon  accident,  and  may 
occur  forwards  or  backwards.  The  lower  ends  of  the  radius  and 
ulna  become  prominent  under  the  skin,  and  especially  the  styloid 
processes.  By  this  means  it  is  easily  distinguished  from  a  fracture 
of  the  lower  ends  of  the  bones. 

Occasionally  the  radius,  carrying  with  it  the  hand,  is  dislocated 
from  the  lower  end  of  the  ulna,  as  a  result  of  forcible  pronation. 
This  is  usually  described  as  a  backward  dislocation  oj  the  ulna,  and 
is  easily  reduced  by  manipulation. 

Dislocations  of  various  Carpal  Bones  have  been  described,  but 
the  only  one  which  is  at  all  common  is  a  displacement  of  the  os 
magnum  backwards.  It  forms  a  rounded  prominence  under  the 
skin  in  the  usual  situation  of  the  bone,  which  becomes  more 
prominent  on  flexion,  and  may  disappear  on  extension.  As  a  rule, 
it  is  readily  reduced,  but  is  very  likely  to  recur. 

Dislocations  of  the  Metacarpal  Bones  and  Phalanges  are  not 

unfrequent,  but  need  no  special  mention,  except  in  the  case  of 
Dislocation  Backwards  of  the  First  Phalanx  of  the  Thumb.  The 
chief  interest  in  this  case  lies  in  the  difficulty  experienced  in  re- 
duction, which  was  erroneously  attributed  to  the  head  slipping 
between  the  two  portions  of  the  flexor  brevis  pollicis  and  being 
grasped  by  them,  as  a  button  in  a  buttonhole.  It  has  now  been 
shown  that  there  are  two  much  more  important  factors,  viz.,  the 
tension  of  the  long  flexor  tendon,  which  hitches  round  the  neck 
(Fig.  202),  and  the  arrangement  of  the  glenoid  ligament.  This 
structure  passes  between  the  two  heads  of  insertion  of  the 
short  flexor,  and  is  thus  incorporated  between  the  two  sesa- 
moid bones;  it  consists  of  fibro-cartilage,  and,  whilst  firmly 
attached  to  the  base  of  the  phalanx,  is  but  loosely  connected  with 
the  head  of  the  metacarpal  bone,  so  that  it  accompanies  the 
phalanx  in  its  dislocation.     It  thus  comes  to  be  situated  imme- 
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diately  behind  the  head  of  the  metacarpal,  and  opposes  any 
attempts  at  reduction.  Trefttment.— Traction  and  manipulation 
are  always  attempted  in  the  first  instance.  The  thumb  is  grasped 
fay  a  suitable  apparatus  and  hyper- extended  to  a  right  angle,  thus 
making  the  head  of  the  metacarpal  project  still  further  through 
the  muscular  interspace,  and,  as  it  were,  enlarging  the  buttonhole. 
Still  maintaining  the  traction,  the  thumb  is  rapidly  flexed  into  the 
palm,  the  metacarpal  bone  being  at  the  same  time  pressed  inwards. 
Should  this  fail,  as  it  often  will,  a  purified  tenotome  should  be 
inserted  in  the  middle  line 
f\  of    the   thumb  behind,   im- 

l  4  [\  mediately  above  the  base  of 

I     -\  the  phalanx,  and  should  be 

j    1     J  pushed  on  till  it  reache!^  and 

I     1     1  divides    the    glenoid    fibro- 

ij     1  cartilage  between  the  sesa- 

moid bones ;  this  little 
manceuvre  will  at  once 
render  replacement  simple. 


Dislocation    of    the    Hip, 

tliough  not  very  common, 
is  a  condition  of  extreme 
gravity.  The  depth  of  the 
socket  in  which  the  femur 
rests,  and  the  strength  of 
the  muscles  and  ligaments 
surrounding  the  articulation, 
explain  the  comparative  in- 

^L.^.\~ji^'1^^,''Vu^  m'    V""""-   frequency  of    the    accident. 

SKOwiNn  Head  of  the  Metacarpal    ..  ^.         ■'  j        j     l 

Bone  PROTRuoiNo  Forwards  BETWEEN    I*    »s    never    produced    by 

IHE  Heads  op  the  Short  Flexor   direct  violence,  but  always 

Muscle.    (Picic.t  results  from  a  force  applied 

to  the  feet  or  knees,  or,  if 

the  legs  be  fixed,  to  the  back.     It  is  rarely  met  with  except  in 

young  people  or  adults,  since  after  the  age  of  forty-five  fractures 

of  the  neclc  of  the  bone  are  much  more  likely  to  occur. 

In  considering  these  dislocations,  the  relative  strength  or  weak- 
ness of  the  different  parts  of  the  capsule  and  its  sunounding 
structures  must  be  remembered,  Thus,  the  weakest  part  of  the 
capsule  is  placed  below  and  behind,  and  the  fibres  here  are  easily 
lacerated :  indeed,  it  is  through  a  rent  in  this  part  of  the  capsule 
that  the  hoad  of  the  bone  most  frequently  escapes.  In  front,  the 
ilio-femoral  or  Y-shaped  ligament  of  Bigelow,  extending  from  the 
anterior  inferior  iliac  spine  to  the  anterior  intertrochanteric  line, 
is  a  structure  of  much  strength,  on  the  integrity  of  which  depends 
the  fact  whether  the  displaced  head  of  the  bone  shall  occupy  some 
definite  position  or  be  freely  moveable.     Bigelow,  to  whom  we 
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owe  so  much  in  the  elucidation  of  the  mechanism  of  these  dis- 
locations, has  divided  them  into  two  classes — the  regular  and  the 
irregular — according  to  whether  this  ligament  is  intact  or  com- 
pletely lacerated.  Posteriorly,  the  plicated  tendon  of  the  obturator 
intemus  is  the  most  important  structure,  and  the  position  and 
level  of  the  bone  on  the  dorsum  ilii  depends  in  some  measure  on 
whether  it  remains  intact  or  is  ruptured.  It  must  also  be  remem- 
bered that  the  ligamentum  teres  is  relaxed  when  the  thigh  is 
forcibly  abducted,  and  is  made  tense  by  adduction. 

Four  chief  varieties  of  dislocation  are  described,  in  two  of 
which  the  head  of  the  bone  is  displaced  posteriorly,  and  in  two 
anteriorly.  The  two  former  are  known  as  the  Dorsal  and  the 
Sciatic  varieties,  although  Dorsal  below  the  tendofiy  as  originally 
suggested  by  Sir  Astley  Cooper,  is  the  better  appellation  for  the 
latter  variety.  The  two  anterior  dislocations  are  known  as  the 
Obturator  or  Thyroid,  and  the  Pubic;  in  the  former  the  head 
of  the  bone  is  located  in  the  obturator  notch,  and  in  the  latter 
upon  the  pubic  ramus.  The  relative  frequency  of  these  disloca- 
tions is  as  follows:  About  50  to  55  per  cent,  of  the  cases  are 
of  the  dorsal  type,  20  to  25  per  cent,  sciatic,  10  to  15  per  cent, 
obturator,  and  5  to  10  per  cent,  pubic.  In  addition  to  these  four 
varieties,  many  other  slight  modifications  have  been  described, 
which  it  will  be  unnecessary  to  further  particularize. 

MecliaiiiBm.  —  Some  surgeons  strongly  maintain  the  opinion 
that  the  limb  is  always  in  a  position  of  abduction  at  the  moment 
of  dislocation,  the  head  of  the  bone  escaping  from  the  capsule 
through  a  rent  in  the  lower  and  back  part  of  the  ligament,  and 
thus  being  primarily  displaced  downwards.  The  type  of  accident 
responsible  for  this  is  a  fall  with  the  legs  widely  separated,  or 
when  the  limbs  are  drawn  forcibly  apart,  as,  for  instance,  when 
one  leg  is  placed  on  a  boat  just  moving  away  from  a  pier  on 
which  the  other  is  fixed.  The  direction  of  the  violence,  or  the 
subsequent  manipulations  performed  by  willing  but  ignorant 
friends,  or  the  voluntary  movements  of  the  individual,  determine 
what  form  of  dislocation  is  to  be  subsequently  produced.  If  the 
limb  is  externally  rotated  and  extended,  the  head  travels  forwards, 
and  either  the  pubic  or  obturator  variety  results.  If,  however, 
the  leg  is  inverted  and  flexed,  the  head  of  the  bone  passes  back- 
wards, and  either  the  dorsal  or  sciatic  form  is  produced.  Again, 
in  the  posterior  dislocations,  if  the  obturator  internus  tendon 
remains  intact,  it  may  hitch  across  the  front  of  the  neck,  and 
prevent  any  further  upward  displacement  of  the  bone,  thus  giving 
rise  to  the  so-called  sciatic  variety ;  but  if  the  tendon  is  ruptured, 
or  if  the  head  of  the  bone  slips  in  front  of  it,  there  is  no  obstacle 
to  its  upward  displacement  on  the  dorsum  ilii. 

Bigelow,  however,  and  with  him  many  other  surgeons,  main- 
tain that  dislocation  of  the  hip  does  not  only  occur  with  the  limb 
in  a  position  of  abduction.     Under  certain  circumstances,  it  may 
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also  result  when  the  limb  is  in  a  position  of  adduction,  a.  direct 
dorsal  dislocation  being  thus  produced,  the  head  of  the  bone  escaping 
from  the  capsule  above  the  tendon  of  the  obturator  imtemus ;  such 
an  accident  is  sometimes,  but  not  always,  associated  with  fracture 
of  the  posterior  lip  of  the  acetabulum.  The  type  of  violence 
leading  to  this  occurrence  is  when  a  heavy  weight  falls  on  the 
back  of  a  person  whilst  kneeling,  or  when,  his  knee  being  fixed, 
the  body  is  thrust  forwards,  so  that  the 
^  limb  is  forcibly  inverted.  If,  however, 
.j  the  thigh  is  in  a  position  of  extreme 
flexion,  the  head  may  be  displaced  below 
the  tendon  of  the  obturator  internus, 
and  the  sciatic  variety  will  then  result. 

I.  Donal  Dislocation  (Fig.  203). — 
The  head  of  the  bone  in  this  form  is 
found  lying  on  the  dorsum  ilii,  a  variable 
distance  above  and  behind  the  aceta- 
bulum, and  always  above  the  obturator 
internus  tendon.  It  may  be  detected  on 
manipulation  of  the  limb,  although  in 
muscular  subjects  this  is  difhcult.  The 
ligamentum  teres  is  necessarily  ruptured, 
as  also  the  capsule,  the  rent  being 
situated  either  below  or  above  the 
obturator  tendon  according  to  whether 
the  dislocation  is  due  to  forcible  abduc- 
tion or  adduction.  The  small  external 
rotator  muscles  are  usually  lacerated, 
and  perhaps  even  the  glutei  and  the 
pectineus.  The  ilio-femoral  ligament 
usually  remains  intact.  The  great 
sciatic  nerve  is  sometimes  compressed 
or  contused.  The  trochanter  is  raised 
above  N6laton's  line  (p.  473),  and  ap- 
proximated to  the  anterior  superior 
spine ;  the  ilio-tibial  band  of  fascia  is 
therefore  relaxed,  and  there  is  consider- 
able shortening  of  the  limb,  amounting 
often  to  2  or  3  inches.  The  leg  is  in  a 
position  of  flexion,  adduction,  and  in- 
version, so  that  the  axis  of  the  femur  crosses  the  lower  third  of 
the  sound  thigh.  The  knee  is  semi-flexed,  and  the  ball  of  the 
great  toe  rests  against  the  opposite  instep;  the  heel  is  somewhat 
raised.  A  marked  hollow  is  felt  in  the  upper  part  of  Scarpa's 
triangle,  and  the  main  vessels  of  the  limb  appear  to  be  unsup- 
ported. 

The  Diagnoflii  should  be  easy,  the  only  difiiculty  being  experi- 
enced  in   distinguishing    it   from    an    impacted    extra- capsular 
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fracture.  The  character  of  the  accident,  the  presence  of  adduction 
and  inversion,  the  increased  breadth  of  the  trochanter  in  the 
case  of  fracture,  and  the  abnormally  placed  head  of  the  bone 
in  dislocation,  are  the  points  to  which  attention  must  be  directed. 

2.  Sciatic  Dislocation,  or  dorsal  below  the  tendon,  is  one  in 
which  the  head  of  the  bone  is  prevented  from  travelling  upwards 
to  the  dorsum  ilii  by  the  integrity  of  the  obturator  internus  tendon. 
It  may  occur  either  from  forced  abduction  of  the  limb,  or  from 
extreme  flexion  in  the  adducted  position.  The  lesions  of  muscles 
and  ligaments  are  practically  the  same  as  for  the  dorsal  variety. 
The  ilio-femoral  ligament  is  uninjured. 

The  Signs  resemble  those  of  a  dorsal  dislocation,  but  are  less 
marked.  There  is  less  shortening,  often  not  more  than  ^  to  i  inch  ; 
the  limb  is  flexed,  adducted,  and  inverted,  but  the  axis  of  the 
femur  is  directed  across  the  opposite  knee,  and  the  great  toe  rests 
against  the  ball  of  the  great  toe  of  the  opposite  side.  The  head 
of  the  bone  is  often  much  less  distinct,  owing  to  the  greater  thick- 
ness of  the  glutei  muscles  at  that  level. 

Treatment  of  the  Two  Backward  Dislocations  is  effected  in  much 
the  same  way,  whether  the  dorsal  or  sciatic  variety  is  present. 
The  most  usual  method  is  that  of  mani- 
pulation and  rotation^  so  accurately  worked 
out  by  Bigelow.  The  patient  is  anaesthe- 
tized, preferably  on  a  mattress  placed  on 
the  floor.  The  leg  is  first  flexed  on  the 
thigh,  and  the  thigh  on  the  abdomen,  the 
position  of  adduction  being  still  maintained, 
so  that  the  knee  extends  beyond  the  middle 
line  of  the  body  (Fig.  204).  This  position 
is  maintained  for  some  moments,  and  then 
the  limb  is  freely  circumducted  outwards, 
and  brought  rapidly  down  into  a  position 
of  extension  parallel  with  the  other.  By 
this  manoeuvre  the  tense  structures  in  front  _ 

of  the  joint  ara  relaxed,  and  then  the  head  ,,  ^^ 

r  ,,      V  .  ^      J.  .  •.  ri(;  204.  — Reduction  OF 

or  the  bone  is  made  to  retrace  its  course     doksal    Dislocation 

towards  the, rent  in  the  capsule,  and  finally     of  Hip.    (Bryant.) 

directed  upwards  into  the  acetabular  cavity. 

These  movements  are  tersely  summarized  in  Bigelow's  words — 

*  Lift  up,  beftd  out,  roll  out.' 

If  this  plan  does  not  succeed,  the  following  method  of  traction 

may  be  employed.     The  patient,  lying  on  his  back,  is  firmly  fixed 

by  a  bandage  or  towel  passed  over  the  pelvis  and  secured  to  two 

or  three  hooks  or  staples  driven  into  the  floor.     The  surgeon 

stands  over  the  patient,  whose  thigh  is  flexed  to  a  right  angle  on 

the  abdomen,  as  also  the  knee  upon  the  thigh.     The  surgeon*G 

arms  are  passed  under  the  knee  sufficiently  far  to  enable  him  to 

grasp  his  own  elbows,  and  the  front  of  the  leg  is  steadied  against 
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the  operator's  perineum.  Direct  and  forcible  traction  upwards  can 
now  be  made,  and  this  is  often  sufficient  in  itself  to  lift  the  head 
of  theboneinto  the  acetabulum.  If  this  is  unsuccessful,  the  move- 
ments described  above  can  be  energetically  repeated  in  this  posi- 
tion. The  above  plans,  combined  with  the  use  of  an  anxsthetic, 
rarely  fail  in  reducing  a  backward  dislocation  of  the  hip,  and  hence 
exUnsioit  by  means  of  pulleys  is  rarely  required.  If,  however,  it  is 
needed,  traction  should  always  be  made  in  the  direction  of  the 
displaced  limb,  tj;.,  across  the  other  thigh,  counter-extension  being 
obtained  by  a  jack-towel  passed  between  the  injured  thigh  and 


the  perineum,  and  fixed  to  a  staple  in  the  floor,  close  to  the  head 
of  the  patient,  and  on  the  side  of  the  dislocation.  When  sulTicient 
force  has  been  applied,  the  surgeon  rotates  the  limb  outwards  so 
as  to  allow  the  head  of  the  bone  to  once  more  slip  into  its  socket. 
3-  Thyroid  or  Ohturator  Dislocation  (Fig.  205). — The  head  of 
the  bone  in  this  case  passes  downwards  through  a  rent  in  the 
lower  part  of  the  capsule,  and  its  position  is  subsequently  but 
little  altered,  a  slight  forward  and  upward  movement  being  alone 
superadded.  The  ilio-femoral  ligament  is  untorn,  but  the  pectineus 
and  adductors  are  very  tense,  or    may  even  be  lacerated ;    the 
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ligamentum  teres  is,  of  course,  ruptured.  The  head  lies  on  the 
obturator  externus  muscle,  and  can  be  detected  in  the  perineum. 
The  trochanter  is  less  prominent  than  usual,  and,  indeed,  its 
normal  position  may  be  represented  by  a  depression.  The  limb 
is  slightly  abducted  and  everted,  as  well  as  lengthened,  perhaps 
to  the  extent  of  2  inches,  though  this  is  more  apparent  than  real. 
It  is  also  flexed,  owing  to  the  tension  of  the  ilio-psoas  muscle,  and 
advanced  before  the  other,  with  the  toes  pointing  outwards.  The 
adductor  longus  tendon  stands  out  prominently,  and  much  pain 
may  be  experienced  from  pressure  on  the  obturator  nerve.  If  the 
patient  stands,  the  body  is  bent  forwards,  whilst  it  is  interesting 
to  note  that  if  the  dislocation  remains  unreduced  the  patient  may 
be  able  to  walk  without  much  pain  or  inconvenience,  though  in  a 
more  or  less  stooping  position. 

4.  Pabic  Dislocation  (Fig.  206). — In  this  variety  the  head  of 
the  bone  lies  on  the  horizontal  ramus  of  the  pubes,  just  internal 
to  the  anterior  inferior  spinous  process 
of  the  ilium,  where  it  can  be  felt  roll- 
ing under  the  finger  on  any  move- 
ment of  the  limb.  The  vessels  are 
pushed  inwards,  and  considerable  pain 
may  be  felt  down  the  limb  from 
pressure  on  the  anterior  crural  nerve. 
The  ilio-femoral  ligament  is  untorn, 
whilst  the  ligamentum  teres  and 
capsular  ligament  are  ruptured ;  the 
small  external  rotator  muscles,  with 
the  exception  of  the  obturator  internus, 
are  usually  torn.  There  is  marked 
flattening  of  the  hip,  the  trochanter 
being  approximated  to  the  middle  line 
and  raised.  The  limb  is  shortened  to 
the   extent   of   i    inch,    and   there   is 

considerable  abduction  and  eversion,  so  that  the  inner  aspect  of 
the  limb  looks  forwards.  The  thigh  is  slightly  flexed  to  relax  the 
ilio-psoas  muscle. 

Treatment  of  the  thyroid  and  pubic  dislocations  is  undertaken 
along  similar  lines  as  for  the  posterior  dislocations.  The  patient 
is  anaesthetized ;  the  knee  is  flexed,  as  also  the  thigh  upon  the 
abdomen,  but  in  a  position  of  abduction ;  circumduction  inwards 
follows  (Fig.  207),  and  on  extension  of  the  limb  the  head  again 
enters  the  acetabulum.  The  thyroid  variety  may  sometimes  be 
reduced  by  upward  and  outward  traction  when  the  limb  has  been 
flexed  to  a  right  angle  in  the  abducted  position,  the  unbooted  foot 
being  placed  against  the  pelvis  to  steady  it. 

If  extension  by  pulleys  is  required  in  the  thyroid  dislocation, 
it  is  made  transversely  outwards  across  the  upper  part  of  the  thigh, 
counter-extension  being  obtained  by  means  of  a  band  passed  round 


Fig.  207.  Reduction  of  An- 
terior Dislocations  of 
THE  HIP.     (Bryant.) 
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the  abdomen.  The  limb,  at  first  in  a  position  of  abduction,  is 
subsequently  adducted  forcibly  by  drawing  the  ankle  inwards,  the 
band  by  means  of  which  extension  is  being  made  acting  as  a 
fulcrum  to  lever  the  head  of  the  bone  into  the  acetabulum.  In 
the  pubic  variety  traction  is  made  downwards,  outwards,  and 
backwards,  and  the  head  of  the  bone  drawn  into  its  socket  by  a 
towel  passed  transversely  across  the  limb. 

After  reduction  of  any  form  of  dislocation  of  the  hip,  the  patient 
should  be  kept  in  bed  with  the  legs  tied  together  for  about  a 
fortnight,  and  then  passive  movement  may  be  commenced,  but 
with  considerable  caution  ;  voluntary  movements  should  not  be 
imdertaken  for  another  week  or  two. 

Should  the  dislocation  recur,  it  may  be  due  to  fracture  of  the 
posterior  lip  of  the  acetabulum,  or  to  some  involuntary  move- 
ments of  the  patient,  or  perhaps  to  the  fact  that  the  displacement 
has  not  been  fully  reduced.  Under  such  circumstances  further 
attempts  at  replacement  should  be  undertaken,  and  the  limb  sub- 
sequently kept  immobilized  for  a  longer  period  than  usual. 

Irregular  dislocations  of  the  hip  occur  when  the  Y-shaped 
ligament  is  completely  torn  through,  so  that  the  head  of  the  bone 
is  not  restricted,  but  can  be  moved  round  the  acetabular  cavity. 
Reduction  is  usually  easy. 

Dislocation  of  the  Patella  may  occur  outwards,  imvards,  or  edgeways, 
A  dislocation  upwards  resulting  from  rupture  of  the  ligamentum 
patellae  is  sometimes  described,  but  it  is  scarcely  to  be  included 
in  the  same  category  as  the  others.  The  displacement  may  be 
complete  or  incomplete  ;  in  the  former  the  capsule  is  always 
lacerated  ;  in  the  latter,  not  necessarily  so. 

The  outward  variety  is  much  the  commonest  on  account  of 
the  obliquity  of  the  limb,  and  may  result  from  muscular  action, 
especially  in  people  suffering  from  genu  valgum ;  it  also  arises 
from  direct  violence.  In  either  case  it  occurs  most  frequently 
when  the  limb  is  extended,  since  during  flexion  the  bone  is 
firmly  lodged  in  the  intercondyloid  notch.  When  completely 
displaced,  it  lies  upon  the  outer  surface  of  the  condyle,  with  its 
inner  margin  projecting  forwards.  In  this  situation  it  is  easily 
felt,  whilst  the  knee  appears  flattened  and  broader  than  usual, 
the  intercondyloid  notch  being  plainly  distinguishable  in  the  posi- 
tion usually  occupied  by  the  patella.  It  is  not  unfrequently, 
however,  incomplete,  and  then  the  inner  half  of  the  articular 
surface  of  the  patella  lies  in  contact  with  the  cartilaginous  surface 
of  the  outer  condyle,  with  its  outer  border  projecting  forwards. 
Reduction  may  take  place  spontaneously,  but  is  usually  effected 
by  manipulation.  The  thigh  is  flexed  on  the  abdomen,  and  the 
knee  extended,  so  as  to  relax  the  quadriceps,  and  then  a  little 
pressure  on  its  outer  margin  causes  the  bone  to  slip  hack  into 
place.     In  the  incomplete  form  where  one  of  the  borders  of  the 
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bone  is  lodged  in  the  intercondyloid  notch,  reduction  is  sometimes 
very  difficult,  and  to  effect  it  an  open  operation  may  be  required. 

The  inwaxd  dislocation  is  rare,  bemg  always  due  to  direct 
violence.  In  characters  and  treatment  it  is  the  exact  converse  of 
those  met  with  when  the  bone  is  displaced  outwards. 

A  dislocation  edgeways,  or  Vertical  Botation  of  the  patella,  is 
an  interesting  condition  in  which  the  bone  is  said  to  be  twisted 
vertically  upon  its  own  axis,  and  even  to  have  been  turned  com- 
pletely round.  Incomplete  rotation  is  practically  identical  with 
that  just  described  as  an  incomplete  lateral  dislocation,  whilst  the 
complete  rotation  of  the  patella  must  indeed  be  a  rare  accident. 

Dislocations  of  the  Knee  may  occur  laterally  ^  as  also  forwards  or 
backwards.  When  due  to  disease  of  the  joint,  the  ]:)ackward  dis- 
location is  commonest ;  but  when  arising  from  traumatic  causes, 
the  lateral  is  the  most  frequent. 

The  lateral  displacements  are  rarely  complete,  and  are  usually 
associated  with  a  certain  amount  of  rotation  ;  the  leg  is  partially 
flexed.     Reduction  is  effected  without  difficulty. 

Dislocation  of  the  tibia  forwards  is  more  common  than  dis- 
placement backwards.  It  is  frequently  complete,  the  lower  end 
of  the  femur  projecting  into  the  popliteal  space,  and  compressing 
the  vessels.  The  upper  end  of  the  tibia,  carrying  with  it  the 
patella,  lies  in  front,  forming  a  well-marked  swelling  with  a 
hollow  above  it.  There  is  usually  considerable  shortening  of  the 
limb  if  the  articular  surfaces  overlap. 

Dislocation  of  the  tibia  backwards  is  a  much  rarer  accident,  and 
is  more  often  incomplete  than  the  former.  The  signs  are  exceed- 
ingly characteristic,  the  pressure  effects  upon  the  popliteal  vessels 
and  nerves  being  less  pronounced. 

Reduction  of  either  of  these  conditions  is  easily  accomplished 
by  traction  on  the  limb,  whilst  the  thigh  is  flexed,  combined  with 
manipidation  in  order  to  guide  the  head  of  the  tibia  into  its 
normal  position.  The  limb  must  subsequently  be  kept  at  rest 
in  splints  for  two  or  three  weeks. 

Displacement  of  a  Semilunar  Cartilage  {Syn, :  Subluxation  of  the 
Knee,  Internal  Derangement  of  the  Knee-joint)  is  a  condition  fre- 
quently met  with,  resulting  from  sprains  and  strains  of  the  joint. 
In  any  rotary  movement  of  the  knee,  which,  however,  can  only  be 
undertaken  when  the  limb  is  flexed,  the  pressure  of  the  condyles 
always  tends  to  modify  the  position  of  the  cartilages  ;  moreover, 
with  the  limb  in  a  state  of  flexion,  they  are  relaxed  and  more 
freely  moveable  on  the  upper  surface  of  the  tibia  than  in  exten- 
sion. Any  sudden  strain  or  wrench,  c.g.^  turning  quickly  round  in 
such  games  as  tennis,  or  slipping  off  the  kerbstone  with  the  knee 
bent,  may  lead  to  this  accident.  The  internal  cartilage  is  much 
more  frequently  affected  than  the  external,  and  the  character  and 
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extent  of  the  lesion  varies  much  in  different  cases.  Not  unfre- 
quently  its  anterior  tibial  attachment  is  torn  through,  thereby  per- 
mitting considerable  lateral  mobihty.  Its  peripheral  connections 
with  the  capsule  and  internal  lateral  ligament  may  also  be  ruptured, 
whilst  sometimes  a  portion  is  more  or  less  detached  from  its  free 
border,  and  in  other  cases  the  cartilage  has  been  broken  across  a 
little  behind  its  centre.  It  is  obvious  that  when  once  its  connec- 
tions have  been  loosened  it  can  be  displaced  readily,  and  may  pass 
into  the  intercondyloid  notch,  or  may  slip  out  from  between  the 
tibia  and  femur,  or  may  even  be  doubled  over.  After  displacement 
it  becomes  inflamed  and  swollen,  and  unless  properly  treated 
this  will  be  likely  to  predispose  to  a  renewal  of  the  displace- 
ment. 

The  Symptoms  produced  by  this  accident  are  a  sudden  sicken- 
ing pain  of  much  severity,  located  in  the  knee,  which  becomes 
partially  locked  in  a  position  of  flexion,  with  inability  to  extend. 
The  patient  may  be  able  to  *  wriggle  *  his  joint  free,  or  the  limb 
may  remain  stiff  for  some  hours,  or  even  a  day  or  two,  when 
movement  suddenly  returns  more  or  less  spontaneously,  a  snap 
being  at  the  same  time  felt  within  the  joint.  An  attack  of  sub- 
acute synovitis  usually  follows.  In  other  cases  the  cartilage 
remains  out  of  place,  until  reduced  by  the  surgeon,  with  or  with- 
out an  anaesthetic.  If  the  case  is  not  carefully  treated,  the  dis- 
placement is  liable  to  recur,  the  cartilage  constantly  slipping  in 
and  out,  and  getting  nipped  between  the  bones ;  as  time  goes  on, 
this  becomes  more  and  more  easy,  owing  to  the  ligaments  of  the 
joint  being  relaxed  from  the  recurrent  attacks  of  syno\dtis.  In 
fact,  the  limb  may  pass  into  such  a  state  of  chronic  weakness  as 
to  seriously  interfere  with  the  patient's  comfort.  No  physical 
changes  can  as  a  rule  be  detected  between  the  attacks,  but  there 
is  usually  a  spot  of  localized  pain  in  the  front  of  the  joint,  cor- 
responding to  the  upper  surface  of  the  tibia ;  possibly  there  may 
be  some  amount  of  lateral  mobility  of  the  leg,  and  movement  of 
the  cartilage  may  be  detected  on  flexing  and  extending  the  knee. 

The  Treatment  in  the  early  stages  consists  in  replacement  of 
the  cartilage  by  manipulation.  The  limb  is  fully  flexed  and  then 
suddenly  extended,  pressure  being  applied  at  the  same  time  in  the 
neighbourhood  of  the  displaced  cartilage,  which  often  returns  into 
position  with  a  distinct  snap.  The  limb  is  subsequently  kept  at 
rest  on  a  back-splint,  and  cooling  lotions  are  applied  until  the  in- 
flammation has  subsided ;  it  is  then  further  immobilized  for  some 
weeks  in  plaster  of  Paris  or  water-glass,  so  as  to  allow  the 
lacerated  ligaments  to  reunite  and  consolidate.  At  the  expiration 
of  six  or  eight  weeks  after  the  accident  an  elastic  knee-cap  is 
applied,  and  the  patient  again  allowed  to  move  the  joint. 

When  the  cartilage  has  become  loose  and  is  constantly  slipping 
out  of  place,  immobilization  of  the  limb,  with  pressure  over  the 
painful   spot   by  an  elastic  knee-clip,  as   recommended   by  Mr, 
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Howard  Marsh,  may  be  useful.     Should  this  not  prove  satis- 
factory, operative  proceedings  must  be  undertaken. 

The  knee-joint  is  opened  by  an  incision  on  the  appropriate  side 
of  the  patella,  more  or  less  transverse  in  direction,  and  the  con- 
dition of  the  cartilage  ascertained.  If  of  normal  shape  and  merely 
loose  and  moveable,  it  may  be  readily  stitched  to  the  periosteum 
over  the  head  of  the  tibia,  so  as  to  keep  it  from  again  slipping 
between  the  bones  ;  this  is  perhaps  best  accomplished  by  splitting 
the  cartilage  diagonally  into  two  portions,  and  securing  each  of 
these  by  two  or  three  catgut  stitches.  If,  however,  it  is  doubled 
on  itself,  or  deformed,  or  if  fixation  seems  impracticable,  it  may 
be  removed  ;  it  is  astonishing  how  well  patients  get  on  after  such 
an  operation.  The  greatest  care  must  be  taken  to  maintain 
asepsis,  and  no  strong  or  irritating  antiseptic  should  be  allowed 
access  to  the  joint  cavity,  which  is  closed  by  a  series  of  buried 
sutures,  dealing  in  order  with  the  synovial  membrane,  the  capsule, 
the  superjacent  tendinous  tissues,  and,  finally,  the  skin.  It  is 
advisable  to  drain  the  joint  for  twenty-four  hours,  and,  as  an 
additional  precaution  against  infection,  it  may  be  well  to  immunize 
the  patient  by  preparatory  injections  of  antistreptococcic  serum. 

Dislocations  of  the  Ankle-joint  may  occur  in  the  following 
directions :  outwards,  inwards,  backwards y  forwards ,  and  upwards,  this 
being  the  order  of  their  frequency.  Owing  to  the  fact  that  the 
astragalus  is  wedged  like  a  block  into  the  mortice  formed  by  the 
lower  ends  of  the  tibia  and  fibula,  it  is  obvious  that  fractures  of 
these  bones  are  frequently  met  with  as  complications. 

The  lateral  dislocations  are  in  reality  fracture -dislocations,  and 
have  been  already  described  in  the  chapter  on  fractures  (p.  489). 

Although  the  upper  articular  surface  of  the  astragalus  is  broader 
in  front  than  behind,  dislocation  of  the  foot  backwards  is  a  more 
common  accident  than  displacement  forwards.  It  results  from 
falls  on  the  feet  while  running  or  jumping,  or  by  sudden  violence 
applied  to  the  limb  when  the  foot  is  fixed.  Usually  both  malleoli 
are  fractured,  and  the  articular  surface  of  the  astragalus  is  thrown 
behind  the  lower  end  of  the  tibia.  The  heel  projects  unduly 
backwards  and  the  lower  end  of  the  tibia  usually  rests  upon  the 
neck  of  the  astragalus,  the  scaphoid,  or  even  the  cuneiform  bones. 

Dislocation  forwards  is  very  uncommon,  and  may  occur  with- 
out any  associated  fracture  of  the  bones  of  the  leg.  The  foot  is 
apparently  lengthened,  and  the  tibia  rests  upon  the  posterior  part 
of  the  upper  surface  of  the  os  calcis,  behind  the  astragalus.  The 
prominence  of  the  heel  and  of  the  tendo  Achillis  is  lost,  and  the 
normal  depression  in  front  of  the  latter  structure  is  occupied  by 
the  lower  ends  of  the  bones  of  the  leg. 

The  treatment  of  antero-posterior  dislocations  consists  in  reduc- 
tion by  traction.  The  leg  is  flexed  upon  the  thigh,  so  as  to  relax 
the  tendo  Achillis,  or,  if  necessary,  this  structure  is  divided.    The 
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ankle  is  commanded  by  a  pair  of  Cline's  side-splints,  care  being 
taken  to  ascertain  that  the  foot  is  at  riglu  angles  to  the  leg,  and 
that  the  articular  surfaces  of  the  astragalus  and  tibia  are  exactly 
in  apposition,  thus  preventing  any  displacement  of  the  heel  back- 
wards or  forwards.  A  Roughton's  splint — i.e.,  an  external  splint 
with  a  sole-piece — is  sometimes  useful. 

A  dislocation  upwards  has  been  described  in  which  the  astra- 

talus,  together  with  the  foot,  is  carried  up  between  the  tibia  and 
bula.  To  allow  of  such,  the  inferior  tibio-fibular  ligament  and 
the  lower  end  of  the  interosseous  ligament  must  have  been 
ruptured.     Impracticable  as  such  an  accident  appears,  competent 


observers  maintain  that  they  have  met  with  it.    The  displacement 
is  very  marked,  and  the  character  of  the  lesion  very  evident. 

Dislocations  of  the  Astragalus  alone  are  by  no  means  common, 
although  their  distinguishing  features  are  well  recognised.  They 
consist  in  a  partial  or  complete  detachment  of  the  hone  from  all 
its  normal  connections,  both  to  the  bones  of  the  leg  and  of  the 
foot,  and  its  displacement  from  under  the  tibio-fibular  arch.  It 
may  travel  backwards  or  forwards  with  or  without  lateral  rotation. 

Dislocation  forwards  (Fig.  208)  is  much  the  more  common 
variety,  although  it  is  usually  associated  with  partial  rotation,  the 
displacement  occurring  more  frequently  outwards  than  inwards. 
When  complete,  the  bone  is  entirely  detached  from  its  connec- 
tions with  the  OS  calcis,  scaphoid,  and  bones  of  the  leg,  and  lies 
upon  the  upper  surface  of  the  scaphoid  and  cuneiform  bones,  the 
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skin  of  the  dorsum  of  the  foot  being  tightly  stretched  over  it,  or 
even  torn.  The  limb  is  shortened,  and  the  malleoli  are  approxi- 
mated to  the  sole,  the  lower  end  of  the  tibia  resting  on  the  upper 
surface  of  the  os  calcis. 

In  the  incomplete  variety,  the  head  of  the  astragalus  impinges 
either  upon  the  scaphoid  on  the  inner  side,  or  the  cuboid  on  the 
outer,  whilst  the  lower  end  of  the  tibia  rests  on  the  posterior  half 
of  the  articular  surface  of  the  astragalus. 

Dislocation  backwaxds  is  almost  always  complete,  and  may  or 
may  not  be  associated  with  rotation  of  the  bone,  which  can  easily 
be  felt  between  the  tendo  Achillis  and  the  malleoli. 

Treatment.— Reduction  is  only  possible  in  the  incomplete  forms 
of  dislocation.  The  patient  is  anaesthetized,  the  knee  flexed  to 
relax  the  muscles  or  the  tendo  Achillis  divided,  and  traction  upon 
the  foot  established,  so  as  to  enable  the  surgeon  to  apply  direct 
pressure  upon  the  displaced  bone  in  a  suitable  direction.  In  the 
complete  variety  reduction  is  impracticable,  owing  to  the  fact  that 
the  OS  calcis  is  drawn  up  into  contact  with  the  malleolar  arch.  In 
such  cases  manipulation  is  useless,  and  excision  of  the  bone  is 
necessary.  Comparatively  little  impairment  in  the  function  of 
the  foot  results  from  this  operation. 

SulMUitragaloid  Dislocation. — By  this  term  is  meant  a  displace- 
ment of  all  the  bones  of  the  foot  from  below  the  astragalus,  which 
retains  its  normal  position  between  the  malleoli.  The  interosseous 
and  other  ligaments  passing  from  the  malleoli  and  astragalus  to 
the  other  tarsal  bones  are  necessarily  ruptured.  The  cause  of 
this,  as  of  other  dislocations  in  the  neighbourhood,  is  some  violent 
strain  or  wrench  of  the  foot. 

Displacement  of  the  foot  may  occur  either  forwards  or  back- 
wards, but  in  the  great  majority  of  cases  it  is  either  backwards  and 
inwards  or  backwards  and  outwards.  The  luxation  is  rarely  complete 
as  regards  the  calcaneo-astragaloid  joint,  but  the  articular  surfaces 
of  the  head  of  the  astragalus  and  scaphoid  are  completely  separated, 
the  former  structure  lying  on  the  dorsal  surface  of  the  latter  bone. 
The  foot  is  greatly  deformed,  the  anterior  portion  being  shortened, 
the  heel  projecting,  and  the  toes  pointing  downwards.  The  head 
of  the  astragalus  is  very  evident,  forming  a  rounded  globular 
swelling  under  the  tense  skin.  In  a  compound  dislocation  of  this 
nature  which  we  recently  examined,  post  mortem,  the  inner  edge  of 
the  under  surface  of  the  astragalus  had  burst  through  the  skin ; 
the  vessels  and  nerves  were  torn  or  stretched,  and  even  when  the 
wound  in  the  skin  had  been  enlarged,  reduction  was  impossible 
owing  to  the  tendons  which  had  become  caught  around  the  neck 
of  the  astragalus.  In  such  a  case  removal  of  the  astragalus  would 
have  been  the  only  practicable  treatment. 

In  the  inward  displacements,  the  foot  is  somewhat  inverted, 
so  that  the  outer  malleolus  is  unduly  prominent,  and  the  inner 
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malleolus  is  lost  in  a  deep  depression  caused  by  the  lateral  dis- 
placement of  the  OS  calcis ;  the  foot  is  thus  in  a  position  somewhat 
simulating  talipes  equino-varus.  In  the  ontward  dislocations, 
the  foot  is  everted,  the  inner  malleolus  prominent,  and  the  outer 
buried,  a  position  of  talipes  equino-valgus  being  thus  assumed. 
In  both  forms  the  tendo  Achillis  is  curved,  with  its  concavity 
towards  the  displacement.  Treatment  consists  in  reduction  by 
manipulation,  which  is  sometimes  readily  accomplished,  but  may 
be  a  matter  of  the  greatest  difficulty,  probably  from  the  tibial 
tendons  becoming  hitched  around  the  neck  of  the  astragalus. 
Section  of  the  tendo  Achillis  is  occasionally  needed. 


p 
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skin  of  the  dorsum  of  the  foot  being  tightly  stretched  over  it,  or 
even  torn.  The  limb  is  shortened,  and  the  malleoli  are  approxi- 
mated to  the  sole,  the  lower  end  of  the  tibia  resting  on  the  upper 
surface  of  the  os  calcis. 

In  the  incomplete  variety,  the  head  of  the  astragalus  impinges 
either  upon  the  scaphoid  on  the  inner  side,  or  the  cuboid  on  the 
outer,  whilst  the  lower  end  of  the  tibia  rests  on  tiie  posterior  half 
of  the  articular  surface  of  the  astragalus. 

Dislocation  backwajrds  is  almost  always  complete,  and  may  or 
may  not  be  associated  with  rotation  of  the  bone,  which  can  easily 
be  felt  between  the  tendo  AcbilUs  and  the  malleoli. 

Treatment. — Reduction  is  only  possible  in  the  incomplete  forms 
of  dislocation.  The  patient  is  anesthetized,  the  knee  Hexed  to 
relax  the  muscles  or  the  tendo  Achillis  divided,  and  traction  upon 
the  foot  established,  so  as  to  enable  the  surgeon  to  apply  direct 
pressure  upon  the  displaced  bone  in  a  suitable  direction.  In  the 
complete  variety  reduction  is  impracticable,  owing  to  the  fact  that 
the  OS  calcis  is  drawn  up  into  contact  with  the  malleolar  arch.  In 
such  cases  manipulation  is  useless,  and  excision  of  the  bone  is 
necessary.  Comparatively  little  impairment  in  the  function  of 
the  foot  resuhs  from  this  operation. 

Subastr&anlsid  Dislocation.— By  this  term  is  meant  a  displace- 
ment of  all  the  bones  of  the  foot  from  below  the  astragalus,  which 
retains  its  normal  position  between  the  malleoli.  The  interosseous 
and  other  ligaments  passing  from  the  malleoli  and  astragalus  to 
the  other  tarsal  bones  are  necessarily  ruptured.  The  cause  of 
this,  as  of  other  dislocations  in  the  neighbourhood,  is  some  violent 
strain  or  wrench  of  the  foot. 

Displacement  of  the  fool  may  occur  either  forwards  or  back- 
wards, but  in  the  great  majority  of  cases  it  is  either  backwayds  and 
inwards  or  backwards  and  outwards.  The  luxation  is  rarely  complete 
as  regards  the  calcaneo-astragaloid  joint,  but  the  articular  surfoces 
of  the  head  of  the  astragalus  and  scaphoid  are  completely  separated, 
the  former  structure  lying  on  the  dorsal  surface  of  the  latter  bone. 
The  foot  is  greatly  deformed,  the  anterior  portion  being  shortened, 
the  heel  projecting,  and  the  toes  pointing  downwards.  The  head 
of  the  astragalus  is  very  evident,  forming  a  rounded  globular 
sweUing  under  the  tense  skin.  In  a  compound  dislocation  of  this 
nature  which  we  recently  examined,  post  mortem,  the  inuer  edge  of 
the  luider  surface  of  the  astragalus  had  burst  through  the  skin  ; 
the  vessels  and  nerves  were  torn  or  stretched,  and  even  when  the 
wound  in  the  skin  had  been  enlarged,  reduction  was  impossible 
owing  to  the  tendons  which  had  become  caught  around  the  neck 
of  the  astragalus.  In  such  a  case  removal  of  the  astragalus  would 
have  been  the  only  practicable  treatment. 

In  the  inward  displacements,  the  foot  is  somewhat  inverted, 
so  that  the  outer  malleolus  is  unduly  prominent,  and  the  inner  , 
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malleolus  is  lost  in  a  deep  depression  caused  by  the  lateral  dis- 
placement of  the  OS  calcis ;  the  foot  is  thus  in  a  position  somewhat 
simulating  talipes  equino-varus.  In  the  outward  dislocations, 
the  foot  is  everted,  the  inner  malleolus  prominent,  and  the  outer 
buried,  a  position  of  talipes  equino-valgus  being  thus  assumed. 
In  both  forms  the  tendo  Achillis  is  curved,  with  its  concavity 
towards  the  displacement.  Treatment  consists  in  reduction  by 
manipulation,  which  is  sometimes  readily  accomplished,  but  may 
be  a  matter  of  the  greatest  difficulty,  probably  from  the  tibial 
tendons  becoming  hitched  around  the  neck  of  the  astragalus. 
Section  of  the  tendo  Achillis  is  occasionally  needed. 


CHAPTER   XX. 
DISEASES  OF  JOINTS. 

Acute  Synovitis. 

By  Synovitis  is  meant  an  inflammation  limited  almost  entirely  to 
the  synovial  membrane,  the  ligaments  and  other  structures  of  the 
joint  being  usually  but  little  affected. 

The  Oanses  are  local  and  general.  Local  conditions  include 
cold  and  injury ;  general  or  constitutional  comprise  rheumatism, 
gout,  syphilis,  pyaemia,  and  gonorrhoea. 

Pathological  Anatomy. — Acute  synovitis  results  in  hypersemia  of 
the  synovial  membrane,  and  exudation  of  plasma  and  leucocytes, 
firstly  into  the  substance  of  the  membrane,  causing  it  to  be 
thickened  and  spongy,  and  subsequently  into  the  joint ;  the 
endothelium  also  proliferates,  and  is  shed.  In  the  early  stages 
the  effusion  consists  of  synovia,  diluted  with  blood  plasma,  and 
often  discoloured  with  blood  in  traumatic  cases,  and  hence  on 
removal  is  spontaneously  coagulable ;  after  a  time  the  plasma 
may  coagulate,  depositing  lymph  upon  the  articular  surface  whilst 
?erum  remains.  The  lymph  thus  deposited  may  either  be  removed 
by  a  natural  process  of  absorption  when  the  inflammation  comes 
to  an  end,  or  it  may  organize,  so  as  to  form  adhesions.  In  the 
later  stages  the  synovial  membrane  becomes  somewhat  thickened, 
and  the  ligaments  possibly  a  little  infiltrated  and  relaxed. 

The  Olinical  Signs  of  acute  synovitis  consist  in  the  joint  be- 
coming painful  and  distended,  whilst  if  the  articulation  is  sup)er- 
ficial,  as  in  the  knee,  a  sense  of  heat  may  be  imparted  to  the  hand, 
and  the  surface  may  even  be  red  and  hyperaemic.  The  limb  is 
maintained  by  muscular  spasm  in  that  position  which  gives  the 
most  ease,  viz.,  that  in  which  its  capacity  is  the  greatest,  and  this 
is  usually  one  of  slight  flexion,  but  if  the  condition  is  neglected, 
the  flexion  may  increase  considerably,  the  muscles  undergoing 
tonic  contraction,  and  the  limb  remaining  more  or  less  fixed  in  an 
undesirable  position.  The  muscles  governing  the  movements  of 
the  joint  occasionally  undergo  rapid  atrophy,  probably  resulting 
from  a  reflex  disturbance  of  their  trophic  centres  in  the  cord. 
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Evidence  of  EiFiiBioii  into  Various  Joints. — Shoulder :  The  curva- 
ture of  the  shoulder  is  increased,  and  the  deltoid  expanded  by  a 
fluid  swelling  beneath  it,  which  is  especially  noticeable  at  its 
anterior  border  along  the  bicipital  groove,  and  sometimes  pos- 
teriorly ;  in  the  axilla  a  painful  intumescence  may  also  be  felt. 
These  symptoms  may  be  somewhat  simulated  by  inflammation 
of  the  multilocular  subdeltoid  bursa,  but  the  latter  condition  is 
recognised  by  the  absence  of  any  axillary  swelling,  by  its  not 
encroaching  on  the  anterior  and  posterior  borders  of  the  deltoid, 
and  by  the  fact  that,  although  when  the  patient  voluntarily  moves 
his  arm  pain  is  produced,  yet  when  the  surgeon  gently  manipu- 
lates it,  so  as  to  press  the  head  of  the  bone  against  the  glenoid 
cavity,  there  may  be  none.  Elbow :  The  hollows  on  either  side 
of  the  olecranon  and  tendon  of  the  triceps  are  replaced  by  soft 
fluid  swellings,  the  outer  of  which  also  extends  down  to,  and 
masks,  the  head  of  the  radius  ;  there  is  usually  a  little  general 
pufliness  in  front  of  the  joint.  It  is  readily  distinguished  from 
mflammation  of  the  olecranon  bursa  by  the  fact  that  in  the  latter 
condition  there  is  a  central  fluid  prominence  over  the  bone,  whilst 
in  the  former  the  swellings  are  placed  on  either  side  of  and  above 
the  bony  projection.  Wrist :  There  is  a  general  fulness  both  on 
the  anterior  and  posterior  aspects  of  the  joint,  whilst  fluctuation 
may  be  detected  beneath  the  dorsal  tendons,  which  are  slightly 
separated  and  displaced.  It  is  distinguished  from  synovitis  of  the 
superjacent  tendon  sheaths  by  the  fact  of  its  strict  limitation  to  the 
neighbourhood  of  the  joint,  and  the  absence  of  the  superflcial 
crepitus,  so  characteristic  of  the  latter  condition.  Eff'usion  into 
the  Hip'joini  cannot  be  easily  detected  by  digital  examination. 
There  may  be  a  little  fulness  and  tenderness  in  the  gluteal  region, 
or  in  the  upper  and  outer  part  of  Scarpa's  triangle.  The  most 
characteristic  feature,  however,  is  the  position  of  flexion,  abduc- 
tion, and  eversion  taken  by  the  limb,  whilst  limitation  of  move- 
ment is  equally  marked.  The  Knee^  when  distended  with  fluid, 
presents  a  rounded  outline,  in  which  all  the  normal  hollows, 
especially  those  on  either  side  of  the  patella  and  ligamentum 
patella},  have  disappeared.  There  is  also  a  swelling  correspond- 
ing to  the  subcrureal  pouch,  more  marked  on  the  inner  than  the 
outer  side,  and  extending  for  3  or  4  inches  above  the  patella. 
Fluctuation  can  be  readily  detected  when  one  hand  is  placed 
above  the  patella,  and  the  fingers  of  the  other  hand  compress 
the  tissues  on  either  side  of  the  ligamentum  patellae  below,  or 
by  alternate  pressure  on  either  side  of  the  rectus  tendon.  When 
the  eff'usion  is  large  in  amount,  the  patella  is  felt  to  float,  and 
on  pressing  it  sharply  backwards  can  be  made  to  tap  against  the 
intercondyloid  notch  of  the  femur  (patella  tap).  Enlargement  of 
the  bursa  patellae  is  easily  distinguished  from  it  by  the  swelling 
in  the  former  case  being  central  and  in  front  of  the  patella,  so  that 
its  outline  is  obscured.     Ankle:  The  hollows  between  the  tendo 
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Achillis  and  the  malleoli  are  replaced  by  fluctuating  swellinc^s 
whilst  the  dorsal  tendons  are  displaced  forwards,  and  a  fluid 
swelling  appears  in  front  of  each  malleolus.  Enlargement  of  the 
bursa  beneath  the  tendo  Achillis  is  so  obviously  confined  to  the 
back  of  the  joint  that  it  should  never  be  mistaken  for  true  synovitis 
of  the  ankle. 

When  the  acute  stage  has  passed,  the  joint  is  usually  left  in 
a  somewhat  weak  and  relaxed  condition,  with  a  little  passive 
effusion,  or  perhaps  some  adhesions.  The  adhesions  which  follow 
acute  synovitis  are  usually  slight  in  character,  if  the  case  has  been 
properly  treated  ;  they  result  from  the  union  of  patches  of  lymph 
on  opposing  surfaces  of  synovial  membrane  or  bone,  which 
become  organized  into  loose  fibro-cicatricial  tissue,  containing  a 
few  delicate  bloodvessels,  and  covered  by  endothelium  extending 
over  them  from  the  adjacent  serous  membrane.  The  charac- 
teristic sig^s  of  such  a  condition  are  painful  limitation  of  move- 
ment in  some  particular  direction,  and  possibly  a  little  soft 
crepitus. 

The  Treatment  of  acute  synovitis  consists  in  so  immobilizing 
the  joint  as  to  give  the  patient  the  greatest  amount  of  ease, 
whilst,  should  ankylosis  result,  the  limb  is  left  in  as  favourable  a 
position  as  possible  for  subsequent  utility.  Thus,  the  shotdder 
should  be  bandaged  to  the  side  and  the  hand  kept  in  a  sling ;  the 
elbow  is  placed  on  an  internal  angular  splint,  and  flexed  to  a  little 
more  than  a  right  angle,  whilst  the  hand  is  midway  between 
pronation  and  supination  ;  for  the  tt/rist  all  that  is  needed  is  to 
apply  a  palmar  splint  to  the  forearm ;  the  hip  is  immobilized  by 
the  application  either  of  a  Thomas's  splint  or  of  a  Liston*s  long 
splint,  or  by  placing  the  limb  between  sandbags  and  adjusting  an 
extension  apparatus  to  the  foot ;  the  knee  is  put  on  a  back-splint, 
perhaps  slightly  flexed ;  whilst  the  ankle  is  best  kept  at  rest  by 
applying  what  is  known  as  a  Roughton's  splint,  i.e.,  an  external 
splint  with  a  foot-piece.  Necessarily,  in  all  severe  cases  of  acute 
synovitis  the  patient  should  be  confined  to  bed  and  the.  limb 
elevated.  If  the  case  has  been  neglected  and  the  limb  has 
assumed  a  vicious  position,  the  patient  should  be  anaesthetized 
and  the  malposition  corrected ;  or  gradual  extension  made  by 
means  of  a  weight  and  pulley,  until  the  correct  position  is 
attained.  In  the  early  stages  cold  should  be  applied  to  the  joint 
by  means  of  evaporating  lotion,  an  icebag  or  Leiter's  tubes,  but 
this  is  not  advisable  in  old  people.  In  the  later  stages  fomenta- 
tions give  greater  relief,  whilst  the  application  of  a  few  leeches 
may  also  be  beneficial.  When  the  distension  is  considerable, 
removal  of  some  of  the  fluid  by  a  carefully  purified  aspirator,  or 
trocar  and  cannula,  may  diminish  pain  and  hasten  recovery. 

In  the  subacui^f  stage,  when  the  joint  is  weak  and  relaxed, 
massage  or  friction  with  stimulating  liniments  should  be  em- 
ployed, whilst  in  the  more  chronic  forms  firm  pressure,  and  pre- 
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ferably  hy  means  of  a  Martin's  band.ige,  is  most  useful  as  an 
additional  measure. 

If  adhesions  are  present,  they  should  he  carefully  broken  down 
under  chloroform  ;  the  limb  is  subsequently  kept  at  rest  for  n 
few  days  upon  a  splint,  whilst  passive  movements  and  massage 
are  afterwards  adopted. 

Ohronic  Simovitis. 

This  afTection  follows  an  acute  attack,  or  may  be  lif^hted  up  by 
some  injury  or  condition  insufficient  to  determine  a  more  violent 
form  of  inflammation.  The 
synovial  membrane  becomes 
thick  and  infiltrated,  whilst  the 
effusion  is  sometimes  relatively 
less  than  in  the  acute  form, 
sometimes  excessive,  then  con- 
stituting the  condition  de- 
scribed as  chronic  serous  synovitis 
(Fig.  2og),  a  phenomenon  often 
seen  affecting  the  knees  after 
rising  from  a  prolonged  stay 
in  bed.  The  pain  is  usually 
not  severe,  lieing  replaced  bya 
sense  of  uselessness  and  weak- 
ness. It  is  interesting  to  note 
that,  in  cases  where  the  efTu- 
sion  is  well  marked,  the  bursa; 
communicatinp  with  the  joint 
frequently  become  distended ; 
they  are  prevented  from  par- 
ticipating in  the  acute  forms 
of  inflammation  by  the  fact 
that  the  apertures  of  com- 
munication with  the  interior 
of  the  joint  are  narrow  and  slit- 
like,  and  thus  readily  become 
occluded  by  the  swelling  of 
the  membrane.  Crepitus  is 
sometimes  met  with  in  chronic 
synovitis,  possibly  from  a  roughening  of  the  articular  surfaces  on 
which  lymph  has  been  deposited,  or  between  which  fibrous 
adhesions  have  formed. 

Occasionally  the  .synovial  fringes  become  hypertrophied,  giving 
rise  to  a  condition  similar  to  that  described  under  osteo- arthritis 
(p.  598).  The  overgrown  villi  usually  spring  U-^tn  the  reflections 
of  the  synovial  membrane  close  to  the  hone,  aild  may  be  loaded 
with  fat,  constituting  the  condition  known  as  '  Lipoma  arbo. 
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rescens.'  In  the  knee-joint  the  fringes  may  be  felt  rotltng  under 
the  fingers,  and  painful  symptoms  may  be  caused  by  the  loose 
ends  being  caught  and  nipped  between  the  bones. 

Treatmant  consists  in  hxing  the  joint  in  a  suitable  position,  and 
applying  counter- irritation  and  pressure;  blisters  are  e^ecially 
useful  in  this  alTection.  At  a  somewhat  later  stage  elastic 
pressure  by  a  Martin's  bandage  may  be  employed,  together  with 
friction  with  stimulating  liniments,  or  even  hot-air  baths.  Re- 
moval of  some  of  the  fluid  by  aspiration  and  subsequent  com- 
piession  may  also  do  good ;  but  if  the  affection  resists  such  treat- 
ment, the  best  procedure  consists  in  opening  the  joint,  washing  it 


out  with  normal  saline  solution  or  with  a  solution  of  corrosive 
sublimate  (i  in  4,000),  and  draining  it  for  a  few  days. 

Should  enlarged  villi  be  present  and  give  rise  to  trouble,  the 
joint  should  be  opened,  and  if  they  are  limited  in  their  distribution 
they  may  be  clipped  away,  or  the  synovial  membrane  from  which 
they  grow  dissected  out.  When  very  extensive,  so  that  removal 
would  involve  total  excision  of  the  synovial  membrane  and  con- 
sequent stiffness,  it  may  be  wise  to  wash  out  and  drain,  in  the 
hope  that  they  may  become  fixed,  liefure  uiiderlalting  complete 
extirpation  of  the  membrane. 

HrdratthrosiB  (Hydrops  Aitlcnli)  is  the  term  applied  to  any 
condition  of  a  chronic  nature  in  which  the  joint  is  much  distended 
with  fluid.  It  may  arise  from  at  least  five  different  affections: 
(a)  Chronic  serous  synovitis ;  (6)  in  osteo-arthritis,  a  very  common 
cause;  {c)  in  Charcot's  disease;  (</)  in  secondary  syphilitic 
synovitis;  and  (e)  very  rarely  in  tuberculous  synovitis.     It  must 
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be  remembered  that  it  is  but  a  symptom,  and  not  a  disease  sui 
generis,  and  treatment  necessarily  varies  with  the  cause. 

Baker's  Cysts. — This  condition,  first  described  by  the  late 
Mr.  Morrant  Baker,  consists  in  a  hernial  protrusion  of  the 
synovial  membrane  of  a  joint  through  an  aperture  in  its  fibrous 
capsule  (Fig.  210).  It  is  usually  due  to  some  chronic  affection 
of  the  articulation,  especially  osteo-arthritis,  or  tuberculous 
disease,  whereby  the  intra-articular  pressure  is  increased,  and 
not  uncommonly  several  such  sacs  are  connected  with  the  same 
joint.  They  vary  much  in  size,  contain  synovial  fluid,  and, 
though  at  first  communicating  with  the  joint  cavity,  have  a 
tendency  to  travel  away  from  it,  burrowing  along  muscular 
and  fascial  planes,  and  coming,  perhaps,  to  the  surface  some 
distance  from  their  origin,  the  aperture  of  communication  with 
the  joint  having  in  some  instances  been  shut  off.  If  causing 
no  troublesome  symptoms,  there  is  no  necessity  to  interfere  ;  but 
if  they  become  inconvenient  or  painful,  it  is  easy  to  dissect  them 
out,  closing  where  necessary  by  ligature  or  suture  the  narrow  neck 
which  leads  into  the  joint.  Of  course,  the  strictest  asepsis  must 
be  maintained  in  all  such  proceedings,  and  the  causative  affection 
must  not  be  forgotten. 

Acute  Arthritis. 

By  the  term  Arthritis  is  meant  any  inflammation  of  a  joint 
which  involves  all  the  structures  of  which  it  is  composed,  viz., 
bones,  ligaments,  cartilages,  and  synovial  membrane. 

Causation. — Acute  arthritis  is  practically  always  due  to  infection 
of  the  joint  cavity  with  bacteria,  which  reach  it  either  from  within 
or  without  the  body,  (i.)  It  may  be  due  to  the  entrance  of  cocci 
through  a  punctured  or  valvular  wound  of  the  joint,  or  during 
operations.  It  is  interesting  to  note  how  extremely  prone  to  in- 
flammation is  the  synovial  membrane  when  opened,  even  after  the 
most  careful  antiseptic  precautions.  The  micro-organism  most 
commonly  present  is  a  modification  of  the  Streptococcus  pyogenes^ 
known  as  the  Strep,  articulorum ;  it  is  pathogenic  to  mice  and 
rabbits,  but  not  to  guinea-pigs,  and  when  injected  into  a  rabbit 
seems  to  especially  select  the  joints.  Various  non-pathogenic 
organisms  have  also  been  found  in  special  cases,  (ii.)  It  may  arise 
in  a  manner  exactly  analogous  to  that  in  which  acute  infective 
osteomyelitis  is  produced — i.e.,  the  patient  is  in  a  low  state  of 
health,  his  natural  germicidal  powers  are  diminished,  pyogenic 
organisms  are  present  in  the  blood-stream,  gaining  access  through 
some  breach  of  surface,  and,  finally  attacking  any  weak  or 
damaged  tissue,  produce  therein  suppurative  inflammation.  A 
slight  injury,  e.g.,  a  sprain  or  strain  occurring  in  a  weakly  child, 
convalescent  from  measles  or  scarlet  fever,  may  result  in  this 
affection,  (iii.)  It  may  be  produced  by  the  lodgment  of  a  pya^mic 
embolus,  and  in  a  similar  way  it  not  unfrequently  follows  as  a 
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sequela  of  fevers,  such  as  enteric  or  pneumonia,  by  direct  trans-, 
mission  of  some  infective  material,  (iv.)  It  is  sometimes  met  with 
as  a  result  of  gonorrhoea,  and  may  then  run  its  course  with  or 
without  suppuration,  (v.)  It  may  be  lighted  up  as  a  result  of  the 
extension  of  inflammation  from  the  end  of  a  neighbouring  bone, 
or  from  the  bursting  of  a  subcutaneous  or  bursal  abscess  into  the 
joint.  Acute  arthritis  of  the  hip-joint  is  commonly  due  to  the 
former  of  these  conditions,  being  consecutive  to  an  acute  infective 
osteomyelitis  of  the  upper  end  of  the  femur,  (vi.)  It  is  occasion- 
ally observed  as  a  result  of  rheumatism^  the  inflammation  running 
a  very  acute  course,  and  leading  to  disorganization  of  the  joint, 
though  without  suppuration.  Such  attacks  are  undoubtedly 
bacterial  in  origin. 

Course  of  the  Case. — In  the  early  stages  acute  arthritis  manifests 
itself  as  a  hyperacute  synovitis,  combined  with  severe  pain  and 
fever.  The  pain  is  often  so  intense  that  the  patient  cannot  bear 
the  part  to  be  touched  or  the  bed  shaken,  and  indeed  the  slightest 
jar  of  the  Hmb  is  so  exquisitely  painful  that  the  patient  may 
scream  with  agony.  The  joint  itself  is  distended  with  a  turbid 
effusion,  which  rapidly  becomes  purulent,  and  the  tissues  around 
are  hypersemic  and  cedematous.  The  patient  naturally  places 
himself  in  that  position  in  which  the  limb  obtains  the  greatest 
ease,  and  therefore  usually  semiflexes  the  joint  and  fixes  it  by 
muscular  contraction. 

As  the  disease  progresses,  pus  is  formed  within  the  capsule, 
bursting  through  it,  and  either  travelling  directly  to  the  surface, 
or  burrowing  deeply  into  the  substance  of  the  limb  ;  thus,  in 
the  knee  an  enormous  abscess  may  collect  beneath  the  vasti 
muscles,  stripping  them  from  the  bone  for  a  considerable  distance. 
The  pain  increases  whilst  the  abscesses  are  forming,  and  becomes 
especially  distressing  at  night,  the  patient  being  often  waked  by  a 
painful  start  just  as  he  has  fallen  asleep.  This  condition  usually 
mdicates  that  the  articular  cartilages  are  becoming  affected,  and 
is  explained  by  the  fact  that,  just  as  the  patient  loses  conscious- 
ness, the  muscles  which  fix  the  joint  are  relaxed,  and  allow  the 
inflamed  surfaces  to  slightly  shift  their  position,  exciting  severe 
pain  and  a  sudden  spasmodic  contraction  of  the  muscles.  Gradu- 
ally the  deformity  becomes  more  and  more  obvious,  whilst  the 
infiltration  and  relaxation  of  the  ligaments  sometimes  allow  of 
abnormal  movements,  cg.y  of  lateral  mobility  in  the  knee-joint ; 
the  ends  of  the  bones  become  carious,  and  absolute  displacement 
or  dislocation  may  follow.  Sinuses  may  open  in  all  directions, 
and  the  patient  suffer  from  recurrent  rigors,  caused  by  toxaemia 
or  the  onset  of  pyaemia.  The  constitutional  effects  are  always 
severe,  consisting  of  high  fever,  and  rapid  exhaustion  from  the 
pain,  sleeplessness,  and  absorption  of  toxins. 

The  terminations  of  this  affection  are  as  follow :  {a)  Recovery, 
rarely  with  a  moveable  joint,  and  then  only  after  active  inter- 
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fereDcc ;  in  most  cases  ankylosis  in  a  good  or  bad  position,  accord- 
ing to  the  treatment,  is  the  best  result  that  can  be  expected, 
(i)  During  the  acute  stage  the  patient  may  die  of  pyemia,  or  acute 
toxaemiaand  exhaustion,  (c)  If  he  survive  the  acute  stage,  chronic 
suppuration  may  ensue,  and  symptoms  of  hectic  and  amyloid  de- 
feneration in  the  vi«:era  may  supervene.  In  such  cases  sinuses 
leading  down  to  carious  bones  exist,  and, 
r  H^^k  unless  efficient  measures  are  taken  to  obtain 

I  J^^B  asepsis,  or  lo  remove  the  diseased  structures, 

jy^^^B  perhaps  by  amputation,  the  patient  is  likeiy 

^^^^^K^  to  die  from  exhaustion  or  chronic  saprsemia. 

^^^^^^^  Pathological  Anatomy.—The  synovial  mem- 

^^^^^^^^k      bmne,  at   iirst    merely  infiltrated  and  hyper- 
4^^^^^^^^^K     iEmic,  soon  becomes  converted  into  granula- 
^^^^^^^^^^V     tion    tissue   from   within   outwards,   exuding 
I^^^PHH^      abundant    pus.      The   ligaments   in   turn   are 
sodden    and   relaxed    by    the   presence   of  a 

^       plastic  exudation  between  the  fibres,  render- 
ing them  soft  and  ccdemalous,  so  that  the  tonic 
contraction  of  the   muscle;?    easily  stretches 
them  and  brings  about  displacement. 
The  arliciilar  cartilages  are  disintegrated  and 
destroyed   in  various  ways,  according  to  the 
acuteness  of  the  inflammation  and  the  amount 
of  pressure  to  which  they  are  exposed.     In 
acute  cast's  they  early  lose  their  normal  bluish- 
white  appearance,  and    become  opaque  and 
slightly  yellow.     The  central  parts,  which  are 
exposed  to  pressure  between  the  ends  of  the 
Fig.  311  — Eniis   i)i>    bones,  soon  disappear,  whilst  the  peripheral 
portions  are   eroded    by    the   growth  of  the 
granulation  tissue  developing  from  the  synovial 
[NG  TKH    CAHrovs     membrane.    When  once  the  cartilage  has  been 
SuHKACEs    imvoii'    perforated  at  any  one  spot,  the  suppurative 
OF   Camtilaoe.     inflammation  spr<?ads  along  its  under  surface, 
ANo     THE      De-     stripping,'  it  from  the  Ixine,  and  thus  inducing 
STsi^cT^TrroHM    necrosis,  as  a  result  of  which  isolated  portions 
OsTiioi'iivTEB.    of  dead  cartilage  may  be  found  lying  in  the 
(Fkom  KcNci'sCoL-    joint.       In    the   more   chronic   forms   of   ihe 
LKGE  Ml'sel-u  )         disease,    proliferation    of    the    cartilage  cells 
occurs,    whereby    the   capsules    become   dis- 
tended, and  the  matrix  encroached  upon  ;  some  of  these  cavities 
burst    into    the    joint,    and    leave    more    or    less    flask -shaped 
openings   into  which    pyogenic   organisms   find    thdr    way,  thus 
aggravating  the  mischief;    others  nearer  the  deep  aspect  of  the 
cartilage  become  transformed    into  granulation  tissue  by  vascu- 
larization from  the  vessels  in  the  bone.     In  thei.e  ways  the  carti- 
lage is  destroyed  or  replaced  by  granulation  tissue,  a  proceeding 
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analogous  to  ulceration  of  the  softer  parts.  The  interarticular 
cartilages  are  affected  in  a  very  similar  manner,  and  quickly  dis- 
appear. 

The  ends  of  the  bane  pass  into  a  condition  of  acute  osteitis 
resulting  in  the  transformation  of  the  medulla  into  granulation 
tissue,  absorption  of  the  bony  cancelli  with  or  without  suppura- 
tion, and  sometimes  necrosis  of  small  portions  of  the  cancellous 
tissue  (caries  necrotica).  The  veins  within  the  cancelli  become 
thrombosed,  and  hence  pyaemia  may  result.  The  periosteum 
covering  the  ends  of  the  bones  is  also  inflamed  and  hyperaemic,  in 
consequence  of  which  spiculated  or  stalactitiform  osteoph3rtes 
are  produced  (Fig.  211).  The  muscles  in  the  neighbourhood  of  the 
joint  undergo  rapid  atrophy  and  fatty  degeneration,  probably  as 
a  result  of  some  reflex  disturbance  of  the  trophic  centres. 

Treatment. — In  the  early  stages  the  limb  must  be  elevated,  abso- 
lutely immobilized,  and  put  into  such  a  position  that,  if  ankylosis 
subsequently  obtains,  it  may  be  of  some  use  to  the  patient. 
Fomentations  or  an  icebag  may  be  temporarily  applied,  but  as 
soon  as  the  symptoms  point  to  suppuration,  the  joint  should  be 
freely  opened  in  one  or  two  places,  washed  out  with  some  sterile 
or  antiseptic  solution,  and  drainage-tubes  inserted,  whilst  neces- 
sarily any  peri-articular  abscesses  are  dealt  with  in  the  same  way. 
Openings  should  preferably  be  made  on  opposite  sides  of  the 
joint,  so  as  to  allow  the  cavity  to  be  frequently  flushed  out,  or,  if 
considered  desirable,  for  continuous  irrigation  of  the  joint  with 
some  mild  antiseptic  (e.g,^  weak  boracic  lotion,  or  sublimate  solu- 
tion, I  in  8,000),  or  some  bland  un irritating  fluid,  such  as  sterilized 
normal  saline  solution.  The  fixation  of  the  limb  is  maintained, 
and  the  general  health  attended  to.  Irrigation  should  be  continued 
until  all  signs  of  inflammation,  pain,  heat,  and  startings  of  the 
limb  have  passed  away.  Under  such  a  regime  it  is  sometimes 
possible  to  obtain  a  moveable  joint,  but  more  frequently  ankylosis 
must  be  expected.  Excision  may  be  required  in  order  to  prevent 
or  remedy  faulty  ankylosis,  or  to  place  the  limb  in  a  good  position  ; 
it  is  also  undertaken  in  some  cases  of  chronic  suppuration,  with 
caries  of  the  ends  of  the  bones  and  displacement,  but,  as  a  rule, 
not  until  all  acute  symptoms  have  passed  away.  If  the  patient 
is  suffering  from  severe  toxsemic  or  pyaemic  symptoms  threatenmg 
life,  amputation  may  be  required,  as  also  for  exhaustion  from 
long-standing  suppuration  and  hectic  fever. 

Acute  Arthritis  of  Special  Joints, 

In  the  Shoulder,  infection  sometimes  occurs  through  the  axilla 
where  the  capsule  is  weak  and  easily  invaded  by  organisms, 
as  after  an  axillary  cellulitis ;  more  frequently  it  follows  a  pene- 
trating injury.  Severe  pain  is  caused  by  any  movement  of  the 
arm  affecting  the  joint,  and   the  pus  in  the  distended  synovial 
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membrane  comes  to  the  surface  in  front  of  or  behind  the  deltoid, 
or  in  the  axilla.  It  may  suffice  to  open  the  articulation  anteriorly 
and  flush  it  out,  but,  if  possible,  a  counter-opening  should  be  made 
behind  by  cutting  down  on  a  pair  of  dressing  forceps  pushed  back- 
wards through  the  capsule.  In  many  instances  the  patient's 
condition  will  not  improve  until  the  head  of  the  bone  has  been 
excised.  The  subsequent  results  as  regards  movement  and  power 
of  the  arm  are,  on  the  whole,  very  satisfactory. 

In  the  Elbow,  there  are  no  points  requiring  special  mention  as 
to  clinical  history  or  results,  although  it  must  be  remembered  that 
the  superior  radio-ulnar  articulation  is  necessarily  involved,  and 
hence  the  power  of  pronation  and  supination  of  the  hand  is 
threatened.  As  to  treatment,  incisions  should  be  made  on  either 
side  of  the  olecranon,  the  ulnar  nerve  being  avoided.  The  limb 
is  then  placed  on  a  rectangular  splint,  and  with  the  hand  midway 
between  pronation  and  supination  ;  of  course,  the  patient  is  kept  in 
bed,  with  the  arm  raised  on  a  pillow.  In  an  adult  excision  may 
be  undertaken  as  soon  as  the  acute  stage  has  passed,  in  order  to 
obtain  a  moveable  elbow  ;  but  in  children,  where  the  growth  is 
incomplete,  it  is  better  to  allow  ankylosis  to  occur,  and  excise,  if 
need  be,  at  a  later  d"ate. 

The  Wrist  may  be  infected  secondarily  to  septic  conditions 
following  operations  on  ganglia  in  the  neighbourhood,  or  through 
direct  injury.  The  essential  treatment  consists  in  free  incisions 
parallel  with  the  tendons,  and  avoiding  the  sheaths.  Ankylosis 
usually  results,  and  excision  is  not  resorted  to  except  when  the 
disease  has  become  very  chronic,  with  extensive  caries  of  the 
carpus. 

Acute  arthritis  of  the  Hip-joint  is  usually  a  sequela  of  acute 
infective  osteomyelitis  attacking  the  upper  end  of  the  shaft  of 
the  femur,  and  involving  the  joint,  owing  to  the  epiphyseal  car- 
tilage being  intracapsular  ;  it  also  results  from  pyaemia,  and 
rarely  from  penetrating  injuries.  The  symptoms  are  similar  to 
those  of  the  first  stage  of  ordinary  tuberculous  disease  (p.  613), 
but  much  more  acute.  There  is  high  fe'/er,  together  with  intense 
pain,  marked  flexion  and  eversion  of  the  limb,  early  suppuration, 
and  rapid  disorganization  if  not  properly  treated  ;  indeed,  where 
nothing  is  done,  and  the  patient  lives  long  enough,  the  head  of 
the  bone  may  be  entirely  absorbed,  or  is  detached,  and  remains 
as  a  sequestrum  in  the  disintegrated  articular  cavity.  As  soon 
as  the  capsule  gives  way,  the  pus  may  come  to  the  surface  in 
any  of  the  usual  localities  for  hip-joint  abscesses.  In  treating 
these  cases,  the  joint  should  be  freely  laid  open  in  the  situation 
which  appears  most  favourable.  The  anterior  incision  is  more 
suitable  for  the  early,  and  the  posterior  for  the  later  stages,  when 
the  head  of  the  bone  is  either  dislocated,  or  remains  /;/  situ  and 
separated  from  the  shaft.  A  double  opening  may  sometimes  be 
utilized  with  advantage. 
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The  Knee-joint  is  more  frequently  involved  by  this  dises^se  than 
any  other,  and  is  usually  infected  from  without.  The  symptoms 
are  exceedingly  typical :  the  pain  is  very  acute  and  the  joint  hot 
and  distended  to  its  utmost  capacity,  the  limb  lying  semiflexed 
and  on  its  outer  side.  Left  to  itself,  the  capsule  gives  way,  and 
suppuration  rapidly  extends  upwards  beneath  the  vasti  or  down- 
wards into  the  leg,  the  pus  ultimately  finding  its  way  to  the 
surface.  The  deformity  gradually  increases*  until  in  the  wotst 
forms  the  tibia  slips  behind  the  condyles  of  the  femur,  the  leg  is 
flexed  to  a  right  angle  and  rotated  outwards,  and  if  the  limb  has 
long  rested  on  its  outer  side,  considerable  lateral  displacement 
may  also  occur.  Early  and  efficient  treatment  will  usually 
prevent  such  a  disaster.  The  joint  should  be  freely  incised  on 
each  side  of  the  patella,  so  as  to  open  up  the  subcrureal  pouch, 
and  the  whole  articular  cavity  well  washed  out.  In  some  cases  a 
counter-opening  may  be  made  with  advantage  and  a  drain-tube 
inserted,  by  passing  a  pair  of  sinus  forceps  through  the  outer 
portion  of  the  posterior  ligament  of  Winslow,  and  cutting  down 
on  it  to  the  inner  side  of  the  biceps  tendon  and  clear  of  the  ex- 
ternal popliteal  nerve.  By  this  means  more  efficient  drainage  of 
the  articular  cavity  is  obtained. 

When  the  Ankle-joint  is  involved,  amputation  has  often  to  be 
resorted  to,  in  consequence  of  the  difficulty  of  securing  good 
drainage,  although  excision  of  the  astragalus  will  sometimes  cut 
short  the  disease  and  lead  to  a  good  result. 

special  Forms  of  Synovitis  and  A  rthritis, 

Bheumatic  Ssmovitis  is  met  with  in  the  course  of  acute  rheu- 
matism, or  as  a  chronic  affection  from  the  commencement.  The 
former  is  recognised  by  the  presence  of  fever,  acid  sweats,  high- 
coloured  urine  loaded  with  lit  hates,  and  a  tendency  to  metastasis, 
one  joint  after  another  being  involved ;  complete  resolution 
usually  follows,  but  there  may  be  some  thickening  of  ligaments 
and  consequent  impairment  of  mobility.  If  the  disease  is  limited 
to  one  joint,  absolute  disorganization,  though  without  suppura- 
tion, may  ensue  (acute  rheumatic  arthritis). 

The  chronic  variety  is  characterized  by  swelling  of  the  joints, 
due  partly  to  effusion,  partly  to  thickening  of  the  synovial  mem- 
brane and  of  the  capsular  and  other  ligaments.  If  neglected,  it 
may  produce  fixity  of  the  joint,  due  mainly  to  ligamentous 
changes,  but  also  resulting  from  the  development  of  intra-articular 
adhesions  ;  but  there  is  never  any  lipping  of  the  cartilages  or  new 
formation  of  bone,  as  in  osteo-arthritis.  Not  unfirequently  other 
evidences  of  rheumatism  may  be  present,  such  as  chorea,  ery- 
thema, etc.,  whilst  rheumatic  nodules  {i.e.,  new  growths  of  fibrous 
tissue  in  the  subcutaneous  tissues,  perhaps  reaching  the  size  of  a 
walnut,  but  more  often  much  smaller)  may  also  develop. 
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The  Treatment  of  the  acute  form  is  rather  constitutional  than 
local,  and  consists  in  the  administration  of  large  doses  of  salicy- 
late of  soda ;  at  first,  when  the  temperature  is  considerably  raised, 
2o-grain  doses  are  given  every  three  or  four  hours,  but  as  the 
pyrexial  phenomena  disappear,  these  are  gradually  diminished  in 
frequency  and  amount,  until  merely  lo-grain  doses  are  given 
thrice  daily.  Some  patients  cannot  take  salicylates,  as  they 
induce  maniacal  attacks  of  alarming  severity ;  under  these  circum- 
stances the  practitioner  must  depend  on  quinine  and  bicarbonate 
of  potash.  Locally,  the  joints  should  be  wrapped  in  warm  cotton- 
wool, or,  perhaps  better,  soda  fomentations  may  be  applied. 
Should  the  inflammation  resist  such  measures,  it  is  quite  justifiable 
to  open  and  wash  out  the  joint,  which  is  found  to  be  occupied  by 
a  greenish,  semi-puriform  effusion. 

In  the  more  chronic  forms  salicine  and  iodide  of  potash  are 
perhaps  more  effectual,  together  with  alkaline  mineral  waters, 
whilst  stimulating  friction  and  massage  may  also  be  adopted. 
Counter-irritation  in  the  form  of  frequently  repeated  blisters,  or 
even  of  the  actual  cautery,  may  prove  beneficial ;  localized  hot- 
air  baths  may  also  be  used  with  advantage  in  the  earlier  stages. 
Failing  such  treatment,  a  visit  to  some  of  the  home  or  Continental 
spas  may  be  recommended. 

Goaty  Arthritis  is  characterized  by  certain  well-marked  features. 
It  often  attacks  the  metatarso-phalangeal  articulation  of  the  great 
toe  (podagra),  or  the  metacarpo- phalangeal  joint  of  the  thumb 
(cheiragra).  Its  onset  is  usually  sudden,  and  it  frequently  com- 
mences in  the  middle  of  the  night.  The  tissues  around  the  joint 
become  swollen,  red,  shiny,  and  oedematous,  whilst  the  super- 
ficial veins  are  prominent.  The  attack  is  exceedingly  painful, 
and  the  skin  exquisitely  tender.  These  symptoms  pass  off  in 
the  course  of  a  few  days,  leaving  the  articulation  swollen  and 
sensitive. 

Even  a  single  attack  results  in  a  slight  deposit  of  biurate  of  soda 
in  acicular  crystals  in  the  matrix  of  the  articular  cartilage  close  to 
the  surface  ;  but  when  the  joint  has  been  several  times  inflamed 
the  whole  thickness  of  the  cartilage  may  be  invaded  by  this 
chalky  deposit,  whilst  the  ligaments  and  ends  of  the  bones  are 
also  infiltrated.  In  the  smaller  joints  it  may  increase  to  such  an 
extent  as  to  form  well-marked  swellings,  or  *  tophi,'  similar  in 
character  to  those  so  commonly  seen  in  the  external  ear.  The 
skin  sometimes  gives  way  over  these,  and  a  chalky  discharge 
results.  In  some  cases  the  cartilages  are  eroded,  and  eburnation 
of  the  exposed  bone  may  follow,  as  in  osteo-arthritis.  The  treat- 
fiicnt  of  acute  gout  consists  in  well  fomenting  the  parts  or  applying 
glycerine  of  belladonna,  whilst  colchicum,  citrate  of  lithia,  and 
alkaline  purgatives  are  administered.  In  the  more  chronic  forms 
iodide  of  potassium,  and  possibly  piperazine,  may  be  given,  and 
the  diet  and  drink  are  carefully  regulated. 
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Pyemic  Synovitis  is  due  to  embolic  infection  from  some  sup- 
purating focus.  The  joint  becomes  rapidly  distended  with  pus, 
and  often  without  pain.  If  the  joint  is  promptly  opened,  washed 
out  and  drained,  its  disorganization  may  be  in  many  cases  pre- 
vented (vtde  Pyaemia,  p.  106) ;  otherwise  destructive  changes  will 
quickly  follow. 

Typhoid  Disease  of  Joints.— Several  well-defined  varieties  of 
joint  trouble  arise  in  connection  with  typhoid  fever,  i.  A  simple 
chronic  synovitis  occurs  in  one  or  more  joints  with  but  slight  effusion 
and  little  inflammatory  disturbance.  It  is  somewhat  resistant  to 
treatment,  and  hence  may  cause  limitation  of  movement.  Possibly 
it  is  due  to  the  action  of  toxins  rather  than  of  the  living  organism. 
2.  The  true  typhoid  arthritis^  due  to  the  Bac.  typhosus^  is  character- 
ized by  a  marked  inflammatory  effusion  into  one  or  more  joints, 
and  is  liable  to  end  in  spontaneous  dislocation.  The  hip-joint  is 
specially  liable  to  this  trouble.  Suppuration,  however,  is  rare,  and 
the  prognosis  good,  provided  the  limb  is  kept  in  a  good  position. 
The  presence  of  a  large  effusion  indicates  aspiration.  3.  A  mixed 
Pyogenic  and  typhoid  infection  results  in  active  suppuration  within 
the  joints,  the  Bac.  typhosus  playing  quite  a  subsidiary  part. 
4.  A  pure  Pyogenic  infection.  In  these  latter  two  varieties  the 
ordinary  symptoms  of  acute  suppurative  arthritis  occur,  and  the 
treatment  for  that  affection  must  be  instituted. 

Pneumococcal  Arthritis. — In  the  course  of  an  acute  pneumonia 
the  pneumococcus  is  occasionally  disseminated  through  the  body, 
and  is  then  very  hkely  to  attack  a  joint  which  has  been  already 
damaged,  giving  rise  to  a  suppurative  arthritis,  with  an  effusion 
of  thick  creamy  pus,  or  sometimes  to  a  milder  form  of  synovitis. 
Males  are  more  often  affected  than  females,  and  the  upper 
rather  than  the  lower  extremity.  Occasionally  more  than  one 
joint  is  involved,  and,  with  the  exception  of  the  hip,  the  larger 
joints  are  attacked  rather  than  the  smaller.  There  are  no  special 
peculiarities  in  the  course  of  the  disease,  but  it  must  be  recognised 
as  merely  part  of  a  general  infection,  and  hence  a  high  mortality 
is  associated  with  it.  Suppuration  usually  occurs,  and  its  onset 
is  always  an  indication  for  incising,  washing  out,  and  draining 
the  joint. 

Gonon'hoeal  Disease  of  Joints  is  always  due  to  infection  with  the 
gonococcus,  transmitted  by  the  blood  from  the  primary  focus  of 
mischief.  Naturally,  it  is  usually  seen  in  connection  with 
gonorrhoeal  urethritis,  but  it  has  been  known  to  follow  ophthalmia 
neonatorum,  and  has  been  lighted  up  by  passing  a  full-sized 
bougie  on  a  patient  with  gleet.  Under  ordinary  circumstances 
it  generally  commences  after  the  third  week  of  the  gonor- 
rhoea! attack,  when  the  discharge  is  becoming  subacute.  It 
may  attack  one  or  many  joints,  the  knee,  ankle,  and  wrist  being 
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most  frequently  involved,  and  perhaps  on  both  sides  of  the  body. 
Two  distinct  types  of  trouble  may  manifest  themselves,  but  they 
are  not  unfrequently  combined.  In  one,  the  synovial  membrane  is 
mainly  affected,  and  the  effusion  is  chiefly  intra-articular,  so  that  the 
condition  closely  resembles  an  ordinary  attack  of  acute  traumatic 
synovitis^  In  the  other,  the  peri-articular  structures  bear  the 
brunt  of  the  mischief;  and  there  is  at  first  but  little  effusion  in  the 
joint,  but  much  around  it,  the  parts  even  becoming  cedematous ; 
the  ligaments  are  infiltrated  and  softened,  so  that  displacement 
readily  occurs  ;  surrounding  muscles  atrophy  rapidly ;  the  patient 
suffers  from  severe  pain  and  a  good  deal  of  fever,  so  that  he 
becomes  thin  and  worn.  In  tlie  worst  cases  the  intra-articular 
effusion  increases  and  is  sero-purulent,  yellowish-green  in  colour, 
and  contains  flakes  of  lymph,  but  it  is  never  truly  purulent. 
Both  forms  are  very  chronic  and  resistant  to  treatment,  and  hence 
ankylosis,  with  or  without  disorganization,  is  very  liable  to  follow. 
Treatment  is  not  very  satisfactory.  The  urethral  discharges 
must  be  arrested  as  soon  as  possible,  whilst  the  affected  joints  are 
kept  at  rest ;  moderate  pressure  and  counter-irritation,  as  by 
Scott's  dressing,  are  perhaps  the  best  means  of  dealing  with  the 
later  stages  in  simple  cases.  Iodide  of  potassium,  mercury,  and 
quinine  may  be  administered  internally.  Should  the  local 
phenomena  be  at  all  severe,  the  joint  must  be  opened,  irrigated, 
and  drained,  but  even  then  ankylosis  is  likely  to  follow. 

Tnberculons  Disease  of  Joints. 

Tnbercalons  Arthritis  {Syn. :  Pulpy  Degeneration  of  the  Sjrnoyial 
Membrane,  WMte  Swelling,  etc.)  may  commence  either  in  the 
synovial  membrane  or  in  the  articular  end  of  the  adjacent  bone 
(tuberculous  epiphysitis,  p.  518) ;  or  it  may  spread  from  the 
periosteum  to  the  synovial  membrane,  as  a  result  of  a  tuber- 
culous periostitis,  or  from  a  neighbouring  bursa.  There  is  some 
slight  difference  of  opinion  as  to  the  relative  frequency  of  the 
synovial  and  osseous  varieties,  but  the  latest  investigations  cer- 
tainly seem  to  indicate  that  in  children  the  disease  commences 
most  frecjuently  in  the  epiphyses,  whilst  in  adults  it  may  start 
either  in  membrane  or  bone  with  about  equal  frequency. 

The  Causes  may  be  summed  up  as  follows :  The  individual  is 
predisposed  to  the  development  of  tuberculous  disease,  usually  as 
the  result  of  an  inherited  tendency,  a  family  history  of  tubercle 
being  often  obtainable ;  the  general  health  of  the  patient  may  be 
at  fault,  owing  to  insufficient  or  inappropriate  food,  bad  hygienic 
surroundings,  or  exposure  to  cold.  Some  slight  injury  of  which 
but  little  notice  is  taken  may  lead  to  the  actual  deposit  of  the 
Bac,  tuberculosis^  which  gains  access  to  the  body  through  some 
breach  of  surface,  or  even  perhaps  through  a  healthy  mucous 
membrane.      Severe  articular   lesions,  such  as  dislocations,  are 


DISEASES  OF  yOlNTS  587 


much  less  likely  to  induce  tuberculous  disease,  partly  because  their 
gravity  demands  efficient  treatment,  partly  because  the  activity  of 
the  reparative  process  is  capable  of  dealing  with  the  organisms, 
even  if  they  are  brought  to  the  spot. 

Pathological  Anatomy. — The  synovial  memhrane  becomes  thick- 
ened, pulpy,  and  oedematous,  and  in  the  early  stages,  on  naked-^e 
examination,  may  be  found  to  be  studded  with  small  gelatinous 
nodules,  about  the  size  of  a  pin*s  head,  situated  immediately 
beneath  the  serous  lining ;  later  on,  these  may  amalgamate  into 
caseous  masses  which  burst  and  discharge  into  the  joint,  leaving 
ulcerated  surfaces.  Finally,  the  synovial  membrane  is  changed 
into  a  so-called  pyogenic  membrane,  consisting  of  granulation 
tissue  similar  to  that  lining  the  cavity  of  a  chronic  abscess,  and 
more  or  less  closely  attached  to  the  surrounding  structures,  which 
are  transformed  into  cedematous  fibro-cicatricial  tissue,  whilst 
the  superficial  parts  undergo  fatty  or  necrotic  changes.  Micro- 
scopically, one  finds  all  the  ordinary  appearances  of  tuberculous 
disease,  the  vessels  being  in  a  state  of  endarteritis  for  some  distance 
from  the  serous  surface.  Fringes  of  the  synovial  membrane, 
swollen  and  succulent,  spread  over  the  margins  of  the  articular 
cartilage,  and  as  they  increase  in  size  become  adherent  to  it,  just 
as,  according  to  Billroth's  classical  description,  ivy  creeps  along  a 
wall.  On  lifting  the  edges  of  these  fringes,  the  underlying  cartilage 
is  found  hollowed  out  and  eroded.  As  soon  as  the  whole  thick- 
ness is  destroyed  at  any  one  spot,  the  cancellous  tissue  at  the  end 
of  the  hone  becomes  similarly  afiected,  and  the  granulations  spread 
along  under  the  cartilage,  cutting  it  off  from  its  nutritive  supply, 
and  thus  necrosis,  as  well  as  superficial  ulceration,  may  assist  in 
its  destruction.  As  a  result  of  the  hypersemic  condition  of  the  end 
of  the  bone,  especially  when  sepsis  is  super-added,  a  new  formation 
of  subperiosteal  osteophytes,  stalactitiform  in  character,  sometimes 
takes  place,  but  not  to  such  an  extent  as  in  acute  arthritis.  Occa- 
sionally the  periosteum  itself  is  involved  in  the  tuberculous  process, 
and  the  disease  may  then  extend  some  distance  from  the  joint. 

When  the  bone  becomes  involved,  either  primarily  or  secondarily, 
any  of  the  manifestations  of  tuberculous  disease  described  in 
Chapter  XVIII.  may  be  met  with,  and  thus  it  is  not  uncommon 
to  find  sequestra  in  connection  with  tuberculous  arthritis.  When 
it  originates  in  the  bone  in  adults,  the  tissue  directly  contiguous  to 
the  articular  cartilage  is  often  that  primarily  attacked ;  but  in 
children  it  more  frequently  starts  in  connection  with  the  epiphyseal 
cartilage.  The  joint  is  usually  infected  by  extension  of  the  disease 
through  the  articular  cartilage,  but  when  the  synovial  membrane 
extends  along  the  bone  beyond  the  cartilage,  the  latter  structure 
may  escape.  Sometimes  a  pre -tuberculous  synovial  effusion  of  a 
simple  nature  occurs,  but  gives  place  to  the  more  typical  mani- 
festations when  infection  has  followed.  Should  the  perforation  be 
a  large  one,  e.g.,  when  a  tuberculous  abscess  bursts  into  a  joint. 
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acute  symptoms  supervene,  but  gradually  quiet  down,  and  the 
usual  chroDic  phenomena  subsequently  develop.      More   com- 
monly  the  infection  is  slow 
/■•^^  ^^  and  gradual,  and  the  onset  of 

1  ^^^^^^^'''''^^k  the  articular  symptoms  is  of  a 

AHv^^K  ^^(v  similar  character.    The  extent 

jU^^^^^t-        flisk  °^  ^^  mischief  in  the  bones 

m|^^^^^B^^^^^^^^  may  sometimes  be  ascertained 

^^^^^^^^H|^^^H  by  the    X  rays    (see   Plates 

^^^^^^^^^^H  and 

^^^^^^^^^^H  Olinlcal 

^^^^^^V  ^^^^^P         disease  usually  commences  in 

^^^^^^F  ^^M^F  ^  most  insidious  manner.     It 

^^^^^  may  be  dated  back  to  some 

injury,  but  as  often  as  not  no 
such  occurrence  has  bees 
noted.  Slight  impairment  of 
movement,  together  with  some 
pain,  especially  when  the  limb 
is  jarred  or  twisted,  is  perhaps 
the  first  sign,  causing  the 
patient  to  limp  if  one  of  the 
lower  extremities  is  involved. 
This  becomes  more  and  more 
marked,  and  the  joint  is  fixed, 
usually  in  a  semiflexed  posi- 
tion, whilst  it  looks  slightly 
swollen.  On  inspection  it  is 
white,  smooth,  and  rounded, 
the  swelling  being  more 
apparent  on  account  of  the 
wasting  of  adjacent  muscles, 
On  palpation,  the  part  is  found 
to  be  hotter  than  that  on  the 
opposite  side  of  the  body, 
whilst  fluctuation  is  not  readily 
detected,  there  being  but  little 
fluid  in  the  joint,  though  the 
^'Z\"oir^''KlK"owjVmcH^i°A~^  affected  tissues  are  elastic  and 
BBBN  DfsoKCANiziin  Bv  TuBEHCDLoCs  P'^^'y-  I"  *  few  Tare  cascs, 
DisBASE.  (From  College  of  Sur-  where  the  synovial  membrane 
cEONs'  Museum.)  ig  widely  involved,  the  affec- 

Tho  cartilage  is  almost  enlirely  de-  t'O"  Commences  with  consider- 
stroyed,  and  the  exposed  bone  is  able  Serous  exudation,  giving 
carious  and  eroded  rise  to    the    condition    known 

as  tuberculous  hydrops  ;  after 
persisting  for  a  while,  the  usual  manifestations  of  the  disease  show 
themselves.     According  to   Konig  a  number  of  joints  may  be 
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affected  with  hydrops  in  the  first  place,  but  all  clear  up  except 
one,  and  that  becomes  tuberculous.  In  this  type  fibrinous 
melon-seed  bodies  are  occasionally  found. 

From  time  to  time  exacerbations  of  pain  and  increase  of  swelling 
occur,  which  subside  after  a  few  days,  but  leave  the  joint  more 
and  more  crippled.  Sooner  or  later  abscesses  are  likely  to 
develop,  with  increased  local  disturbance,  and  often  starting  pains 
at  night,  due  to  the  erosion  of  cartilages,  together  with  slight 
general  fever  and  malaise.  If  they  burst,  temporary  relief  follows ; 
but  if  the  discharge  continues,  and  fresh  abscesses  form,  septic 
phenomena  are  usually  added  to  those  already  present.  The 
patient  develops  a  hectic  temperature;  amyloid  degeneration  of 
the  viscera  may  supervene,  the  joint  becomes  more  and  more 
deformed,  abnormal  movements  from  relaxation  of  ligaments  may 
exist,  and  finally  the  patient,  exhausted  partly  by  the  discharge, 
partly  by  the  pain,  and  partly  by  the  want  of  sleep,  becomes 
emaciat^,  and  may  even  die,  unless  prompt  measures  are  taken 
for  his  relief. 

Results. — (a)  If  seen  in  the  early  stages,  and  suitably  treated, 
the  disease  may  be  entirely  cured,  and  a  moveable  joint  result. 
{b)  More  frequently  the  articular  structures  are  so  severely 
damaged,  that  a  cure  can  only  be  established  by  means  of  anky- 
losis. Unless  measures  have  been  adopted  to  maintain  the 
limb  in  a  satisfactory  position,  permanent  deformity  may  ensue. 
(c)  If  sepsis  has  been  admitted,  the  patient  will  probably  develop 
hectic  or  amyloid  disease  from  chronic  toxaemia,  and  from  this 
he  may  succumb.  On  the  other  hand,  in  a  few  instances  he 
may  survive  such  dangers,  the  sinuses  alternately  drying  up  and 
discharging,  although  he  remains  a  permanent  invalid,  and  the 
joint  is  crippled,  (d)  Acute  miliary  tuberculosis  is  occasionally 
met  with  as  a  complication  of  this  affection,  whilst  similar 
associated  disease  of  the  lungs,  brain,  kidneys,  or  other  viscera, 
may  be  lighted  up. 

The  Prognosis  is  mainly  influenced  by  the  condition  of. the 
individual  and  his  surroundings.  In  children  of  the  better  classes, 
where  every  hygienic  and  medical  assistance  can  be  given,  re- 
covery generally  follows,  unless  there  is  a  strong  counterbalancing 
hereditary  tendency.  Amongst  the  poorer  classes,  and  especially 
in  *  slum  children,'  the  outlook  is  correspondingly  serious.  More- 
over, the  extremes  of  life  are  unfavourable :  babies  resist  tuber- 
culous invasion  badly,  and  patients. over  fifty  have  comparatively 
little  recuperative  power ;  hence  radical  rather  than  conservative 
measures  have  often  to  be  resorted  to  in  these  two  classes. 

The  Treatment  of  tuberculous  joints  varies  not  only  with  the 
articulation  affected,  but  also  with  the  type  of  patient,  and  the 
extent  to  which  the  disease  has  advanced. 

I.  Hygienic  Treatment. — Local  tuberculosis  is  a  manifestation  of 
a  general  condition  of  weakness  which  can  often  be  eradicated 


590  A  MANUAL  OF  SURGERY 


from  the  system  by  suitable  constitutional  treatment.  Conse- 
quently, in  the  early  stages^  many  cases  of  tuberculous  synovitis 
can  be  cured  by  keeping  the  limb  absolutely  at  rest,  by  means  of 
splints,  plaster  of  Paris,  etc.,  and  elevating  it  if  there  is  much  pain. 
The  general  health  should  be  improved  by  sending  the  child  to 
the  seaside,  giving  it  plenty  of  good  food,  and  administering  cod- 
liver-oil  and  syrup  of  the  iodide  of  iron.  An  endeavour  must  be 
made  at  the  same  time  to  correct  any  faulty  position  of  the  limb 
by  a  process  of  gradual  extension,  made  at  first  in  the  direction 
of  the  displacement,  and  with  only  just  sufficient  energy  to  keep 
the  joint  surfaces  at  rest  and  counteract  the  tonic  muscular  con- 
traction which  is  tending  to  produce  a  fixed  deformity  ;  it  may  be 
necessary  to  employ  tenotomy  for  this  purpose.  Any  form  of 
apparatus  which  depends  upon  a  screw  mechanism  to  straighten 
out  a  limb  is  certain  to  increase  intra-articular  tension,  and  there- 
fore is  not  to  be  used.  The  sudden  application  of  force  under  an 
anaesthetic  is  also  unadvisable,  since  tuberculous  material  may 
thereby  be  disseminated  through  the  system.  Counter- irritation 
by  blistering  or  iodine  paint,  or  combined  with  pressure  in  the 
form  of  Scott's  dressing,  is  often  useful  in  promoting  repair. 
Possibly  the  severe  pain  experienced  when  the  contiguous  osseous 
tissues  are  involved  may  be  relieved  by  an  application  of  the 
actual  cautery,  but  it  is  doubtful  whether  the  progress  of  the 
disease  can  be  checked  by  such  means. 

2.  Parenchymatous  infections  of  iodoform  suspended  in  glycerine 
into  the  articular  cavity,  or  into  the  substance  of  the  synovial 
membrane,  have  been  much  recommended  of  late,  and  have 
apparently  done  good  ;  lo  parts  of  iodoform  are  mixed  with  20  of 
sterilized  water,  and  made  up  to  100  with  pure  glycerine,  and 
about  an  ounce  of  this  fluid  is  injected.  The  limb  is  at  the  same 
time  immobilized.  The  injection  usually  needs  to  be  repeated 
more  than  once.  /5-naphthol  and  some  other  antiseptics  have 
also  been  employed  in  a  similar  fashion. 

3.  A  new  plan  of  treatment  was  suggested  by  Bier  of  Kiel 
a  few  years  back  ;  it  consists  in  inducing  venous  engorgement  of  the 
diseased  tissues  by  applying  an  elastic  bandage  above  and  below 
the  joint,  but  only  loosely  over  it ;  the  pressure  is  kept  on  for 
two  or  three  hours  daily,  if  the  patient  can  bear  it,  and  during 
the  intervals  a  splint  is  applied.  The  general  health  must  also  be 
attended  to  during  the  treatment.  The  process  is  based  on  the 
observation  that  phthisis  rarely  develops  in  association  with 
mitral  regurgitation,  whereby  pulmonary  engorgement  is  induced  ; 
whilst  if  the  cardiac  lesion  supervenes  in  a  phthisical  subject,  the 
lung  symptoms  improve.  It  is  too  early  yet  to  say  what  the  final 
verdict  as  to  this  method  will  be,  but  the  results  hitherto  gained 
are   encouraging.*      It   must   never   be   employed   when   septic 

•  Archiv.J.  klin.  Chirurgie,  vol.  xlviii.,  bd.  ii.,  p.  306. 
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sinuses  are  present,  as  it  considerably  aggravates  the  trouble  by 
providing  increased  pabulum  for  the  micro-organisms. 

.4.  Abscesses  are,  if  possible,  dealt  with  sufficiently  early  and  in 
such  a  manner  as  to  obviate  the  need  for  prolonged  drainage.  To 
this  end  they  must  never  be  left  long  enough  to  allow  the  skin 
and  subcutaneous  tissues  to  become  involved,  but  as  soon  as  a 
collection  can  be  detected  it  should  be  tapped  by  a  large  trocar 
and  cannula,  the  cavity  well  irrigated,  and  injected  with  iodoform 
emulsion.  It  is  wise  to  incise  the  skin  with  a  knife,  and  not  to 
puncture  it  with  the  trocar;  the  irregular  wound  made  by  the 
latter  might  not  heal  quickly;  a  stitch  closes  the  incision  and 
assists  satisfactory  healing. 

Of  course,  when  the  skin  is  reddened,  and  the  pus  subcutaneous, 
the  abscess  must  be  incised  and  drained  in  the  usual  manner,  any 
thin  and  undermined  skin  being  snipped  away. 

5.  In  other  cases  where  expectant  treatment  cannot  satis- 
factorily be  carried  out, .  or  where  the  disease  is  progressing, 
arthreciomy,  or  total  removal  of  the  diseased  tissues  with  the  least 
possible  disturbance  of  the  parts,  should  be  undertaken.  This 
treatment  is  only  feasible  in  certain  joints,  viz.,  the  elbow,  knee, 
and  ankle,  which  can  be  readily  reached,  and  more  or  less 
efl&ciently  dealt  with.  It  consists  in  freely  opening  the  articular 
cavity,  and  cutting  or  scraping  away  the  diseased  membrane, 
whilst  carious  foci  in  the  bone  are  scraped  and  purified.  The 
advantages  claimed  for  it  are,  that  it  interferes  neither  with  the 
immediate  length  nor  with  the  subsequent  growth  of  the  limb, 
and  that  no  bone  is  cut  through,  and  hence  risk  of  tuberculous 
infection  of  this  structure  is  avoided.  As  to  its  practical  value^ 
if  the  proceeding  is  limited  to  the  synovial  membrane,  we  have 
little  confidence  in  it,  recurrences  being  frequently  met  with ;  but 
if  it  is  modified  in  the  knee  and  ankle  by  the  additional  removal 
of  a  thin  slice  of  articular  cartilage,  so  that  it  is  converted  into  a 
limited  excision,  and  osseous  ankylosis  between  the  two  epiphyses 
is  obtained,  good  results  may  be  anticipated.  At  the  knee, 
however,  there  is  some  tendency  to  subsequent  flexion  and  dis- 
placement. 

6.  Excision  is  at  the  present  time  being  utilized  much  less 
frequently  in  the  treatment  of  tuberculous  joints  than  a  short  time 
back,  owing  to  increased  confidence  in  conservative  measures ;  it 
is  quite  possible  that  this  neglect  of  operation  is  being  carried  too 
far.  We  advise  its  employment  under  the  following  circum- 
stances :  {a)  To  cut  short  the  course  of  the  disease  where  con- 
stitutional and  expectant  treatment  cannot  be  efficiently  carried 
out,  or  where  owing  to  constitutional  weakness  or  defective 
hygiene  it  has  failed ;  (b)  where  extensive  superficial  abscesses 
have  formed,  requiring  prolonged  drainage,  and  the  disease  has 
seriously  involved  the  bones ;  (c)  for  total  disorganization  of  the 
joint ;  (d)  to  prevent  ankylosis  in  certain  joints,  viz.,  the  elbow 
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and  temporo-maxillary ;  and  {e)  to  remedy  ankylosis  in  a  faulty 
position.  In  determining  whether  or  not  excision  is  advisable,  the 
following  considerations  must  be  passed  under  review :  (i.)  The 
operation  makes  a  considerable  call  upon  the  recuperative  powers 
oi  the  individual,  and  hence  is  not  to  be  recommended  in  infants 
or  in  patients  of  advanced  age.  Various  age-limits  are  given  by 
different  authorities,  but,  speaking  generally,  we  would  say  that 
the  operation  should  only  be  undertaken  upon  those  between  five 
and  forty-five  years  of  age.  In  infants  arthrotomy,  or  at  most 
arthrectomy,  is  all  that  is  practicable  ;  the  ends  of  the  bones  are 
so  largely  cartilaginous  that  extensive  osseous  trouble  is  not 
likely  to  be  present.  In  the  hip-joint,  however,  removal  of  the 
head  of  the  femur  often  gives  excellent  results  even  in  the  young. 
The  latter  limit  depends  more  on  the  vitality  than  on  the  actual 
age  of  the  individual,  whilst  some  joints  are  more  amenable  to 
excision  in  elderly  patients  than  others ;  thus,  one  would  excise 
the  knee  or  shoulder  in  cases  where  one  would  not  think  of 
dealing  with  the  wrist,  ankle,  or  elbow  in  this  manner,  (ii.)  More- 
over, the  general  health  of  the  individual  must  be  sufficiently 
food,  otherwise  repair  will  not  be  satisfactorily  accomplished, 
lectic  and  amyloid  disease,  unless  very  advanced,  do  not  contra- 
indicate  this  proceeding,  but  in  weakly  children  living  in  the  slums 
it  is  often  better  practice  to  amputate,  (iii.)  The  extent  of  the 
disease  in  the  bones  is  also  a  matter  of  importance,  since,  if  a 
large  amount  of  bone  has  to  be  removed,  a  shortened  or  fiail-like, 
useless  limb  is  almost  certain  to  follow.  More  bone  can,  however, 
be  removed  without  detriment  in  the  upper  than  in  the  lower 
extremity,  (iv.)  Again,  the  disease  must  not  have  invaded  the 
soft  parts  too  extensively ;  if  the  skin  is  unhealthy  and  riddled 
with  sinuses,  removal  of  the  limb  is  often  preferable,  (v.)  Finally, 
no  acute  or  subacute  septic  trouble  should  be  present,  for  fear  of 
lighting  up  similar  disease  in  the  bones.  Under  such  circum- 
stances the  limb  may  sometimes  be  saved  by  making  free  incisions 
to  relieve  tension,  and  deferring  excision  until  the  more  active 
symptoms  have  subsided. 

7.  If,  after  carefully  weighing  the  preceding  considerations, 
excision  is  not  thought  desirable,  and  the  case  is  steadily  pro- 
gressing from  bad  to  worse,  amputation  would  appear  to  be  the 
only  treatment  available.  In  addition,  it  is  indicated  in  patients 
where  excision  has  been  undertaken  and  failed,  either  from  the 
limb  becoming  subsequently  flail-like  or  useless,  or  from  recurrence 
owing  to  incomplete  eradication,  or  from  the  advent  of  sepsis. 
Lastly,  if  the  disease  is  present  in  two  joints  at  one  time,  or  in  a 
joint  J<nd  some  other  organ,  neither  of  which  is  improving,  total 
removal  of  one  focus  of  mischief  will  often  induce  a  rapidly  favour- 
able change  in  the  other. 
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Tuberculous  Disease  of  Special  Joints. 

The  Bhonldor-Joint  is  but  rarely  affected  in  children,  and  not 
very  commonly  in  adults.  The  disease  usually  starts  in  the  head 
of  the  humerus^  affecting  subsequently  the  synovial  membrane, 
and  perhaps  also  the  glenoid  cavity.  If  abscesses  form,  they  are 
likely  to  point  either  in  front  of  or  behind  the  deltoid,  in  the  former 
case  extending  along  the  synovial  membrane  lining  the  bicipital 
groove.  Excision  of  the  head  of  the  bone  is  almost  always 
required  in  order  to  effect  a  cure. 

In  the  Elbow  the  disease  is  most  common  in  young  adults,  and 
is  often  primarily  osseous,  commencing  in  the  olecranon  or  outer 
condyle  of  the  humerus.  If  the  synovial  membrane  is  first 
afiected,  it  frequently  starts  in  the  superior  radio-ulnar  articula- 
tion. The  swollen  synovial  membrane  bulges  on  either  side  of 
the  olecranon  and  tendon  of  the  biceps.  Sinuses  form  by  the  side 
of  the  olecranon,  or  an  abscess  may  burrow  upwards  along  the 
ulnar  nerve  and  open  on  the  inner  aspect  of  the  arm.  Prolonged 
immobilization,  followed,  if  need  be,  by  incision  and  partial 
removal  of  the  synovial  membrane,  often  suffices  in  children, 
leaving,  however,  a  stiff  elbow  ;  in  adults  excision  is  the  correct 
practice,  and  the  results  are  very  satisfactory,  provided  that  a 
sufficient  amount  of  bone  is  removed,  and  the  muscular  attach- 
ments interfered  with  as  little  as  possible.  If  expectant  treatment 
is  adopted,  the  arm  should  be  flexed  to  a  right  angle,  and  with 
the  hand  midway  between  pronation  and  supination,  so  that,  if 
ankylosis  follows,  the  limb  may  be  in  the  most  useful  position. 
Arthrectomy  is  occasionally  adopted,  and  is  best  accomplished 
by  means  of  an  H-shaped  incision  over  the  olecranon,  which 
process  of  bone  is  divided  at  its  base  and  turned  upwards,  so  as 
to  thoroughly  expose  the  interior  of  the  articulation.  After 
removing  all  diseased  tissue,  the  olecranon  is  replaced  and  wired 
to  the  shaft  of  the  ulna. 

In  the  Wrist  diffuse  disease  of  the  synovial  membrane  and 
bones  is  met  with,  starting  most  frequently  from  the  former 
structure ;  if  primarily  osseous,  it  usually  commences  in  the  lower 
end  of  the  radius.  .  It  may  also  extend  from  a  tuberculous  affec- 
tion of  the  adjacent  tendon  sheaths.  A  characteristic  doughy 
swelling  forms  over  the  dorsum,  displacing  the  extensor  tendons, 
and  sinuses  often  develop  on  the  dorsal  aspect  or  by  the  side  of 
the  flexor  carpi  radialis  tendon.  Conservative  measures  may 
bring  about  a  cure,  and  every  effort  should  be  made  to  avoid 
excision,  since  the  result  of  this  proceeding  is  almost  always  the 
production  of  a  weak  and  flail-like  hand,  so  that  the  constant  use 
of  a  leather  support  is  essential  after  healing  has  occurred.  In 
elderly  people  amputation  is  often  the  only  resource. 

Diseases  of  the  Hip-joint  and  of  the  Sacro-iliac  Articnlation 
are  separately  considered  (pp.  611  and  619). 
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The  Enee-joint  is,  perhaps,  more  often  alTectGd  with  tuber- 
culous disease  than  any  other  articulation.  It  appears  to  start 
in  the  synovial  membrane  or  bone  with  almost  equal  frequency; 
if  the  bones  are  first  affected,  the  primary  focus  is  usually  situated 
on  the  inner  aspect  of  either  the  femur  or  tibia.  Sequestra  are 
found  in  nearly  one  half  of  the  cases  in  which  the  bone  is  affected, 
becoming  more  frequent  as  the  age  advances.  The  disease  runs 
a  typical  course,  and  needs  no  special  comment.  When  the  joint 
has  become  disorganized,  the  tibia  is  liable  to  be  displaced 
horizontally  backwards,  flexed  and  externally  rotated,  and  anky- 
losis in  this  position  is  difficult  to  remedy,  even  by  operation. 
Prolonged  immobiHzation  on  a  back-sphnt,  or,  preferably, 
the  application  of  a  Thomas's  knee-splint 
(Fig.  213),  together  with  iodoform  injections 
and  constitutional  treatment,  will  be  effectual 
in  many  cases.  Failing  this,  a  modified 
arthrectomy  may  be  undertaken,  and  to  carry 
it  out  an  incision  should  be  made  across  the 
front  of  the  joint  from  condyle  to  condyle, 
as  for  an  excision,  dividing  either  the  liga- 
mentum  patellx,  or  perhaps  the  patella, 
which  is  subsequently  wired  together.  The 
whole  of  the  synovial  membrane  is  then  dis- 
sected away,  special  attention  being  directed 
to  the  subcrureal  pouch  and  the  back  of  the 
joint.  A  thin  slice  should  be  removed  from 
the  surfaces  of  both  tibia  and  femur,  and  if 
the  epiphyseal  cartilages  are  not  encroached 
upon,  the  growth  of  the  limb  is  not  impaired 
to  any  great  extent,  although  it  may  become 
irregular  and  lead  to  some  deformity,  e.g., 
^^  well-marked     flexion,    or    genu-recurvatum 

I  "-A   I  nM,  (P-  398)-     1"  suitable  cases,  where  the  bones 

'    ]     ^--Ml  are    not    too    extensively    involved,   so    that 

f        ^^  on   section    broad   healthy   surfaces   can    be 

1      ~      1  apposed,    excision     is     a    most    satisfactory 

operation,  provided  that  the  bulk  of  the 
synovial  disease  can  be  removed.  In  adults, 
where  it  is  desirable  to  cut  short  the  disease, 
one  may  always  undertake  this  proceeding 
when  the  patella  has  become  fixed  to  the 
femur,  thereby  determining  ankylosis.  Re- 
currence usually  results  from  a  focal  point 
of  disease  being  left  in  the  synovial  mem- 
PLiED.  brane   or    in    the   bone.       If    amputation    is 

necessary,  the  supra-condyloid  opt-ration  can 
generally  be  adopted  ;  when  the  joint  has  been  already  resected, 
or  sinuses  still  persist  in  front,  a  long  posterior  flap  is  often  the 
only  healthy  tissue  available  for  covering  the  bone. 
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The  Ankle-joint. — Tuberculous  disease  of  this  joint  usually  com- 
mences in  the  synovial  membrane  rather  than  in  the  bone.  If 
primarily  osseous,  the  astragalus  is  more  frequently  affected  than 
the  lower  end  of  the  tibia.  The  whole  region  becomes  occupied  by 
a  pulpy  swelling,  which  first  pushes  forwards  the  extensor  tendons 
and  bulges  in  front  of  the  malleoli,  and  subsequently  appears  on 
either  side  of  the  tendo  Achillis.  The  foot  is  maintained  in  a  position 
of  plantar- flexion  so  as  to  bring  the  narrower  portion  of  the  upper 
surface  of  the  astragalus  into  the  tibio-fibular  mortice.  Flexion  and 
extension  of  the  foot  are  of  course  lost,  but  with  care  the  lateral 
movements  (inversion  and  eversion)  which  occur  at  the  mid-tarsal 
and  sub-astragaloid  joints  can  be  undertaken  without  pain.  In  the 
early  stages  prolonged  rest  and  imnfiobilization  in  plaster  of  Paris 
are  all  that  is  required.  Excision  of  the  joint  gives  fairly  satis- 
factory results  in  adults,  but  not  unfrequently  fails  to  eradicate  the 
disease,  owing  to  the  fact  that,  when  once  the  astragalus  is  involved, 
the  tuberculous  process  is  likely  to  spread  to  the  articulations 
placed  beneath  it,  and  so  to  the  other  bones  of  the  foot.  When 
there  is  any  doubt  as  to  the  condition  of  the  astragalus,  that  bone 
should  be  removed  at  the  same  time  as  the  lower  ends  of  the  tibia 
and  fibula.  Where  the  disease  is  more  extensive,  a  supramalleolar 
amputation  of  the  foot  will  be  necessary. 

For  diseases  of  the  Bones  and  Joints  of  the  Foot,  see  p.  515. 

Syphilitic  Diseases  of  Joints. 

Although  syphilitic  disease  of  joints  is  rare  in  proportion  to  the 
prevalence  of  syphilis,  yet  several  varieties  have  been  differentiated 
and  recognised,  (i)  In  the  later  stage  of  the  secondary  period  a 
chronic  form  of  synovitis  occurs,  evidenced  by  passive  effusion  into 
the  joint,  with  or  without  pain,  and  usually  persisting  for  some 
time.  Any  joint  may  be  attacked  in  this  way,  perhaps  the  knee 
most  commonly,  and  the  affection  is  often  symmetrical  in  its  dis- 
tribution. The  effusion  may  be  only  slight,  but  is  frequently  very 
considerable  (hydrarthrosis),  and  a  marked  feature  in  the  condition 
consists  in  the  rapid  variations  in  the  amount  of  swelling,  even 
from  day  to  day.  In  some  few  cases  this  affection  resists  all 
treatment,  and  leads  to  ultimate  disorganization.  (2)  Gummatous 
inflammation  of  the  perisynovial  fibrous  tissue,  which  may  or 
may  not  extend  to  the  adjacent  bone,  is  met  with  in  the  tertiary 
period.  It  either  appears  as  a  localized  hard  nodule,  resembling 
in  measure  a  fibrous  tumour,  and  then  causing  but  little  trouble 
beyond  a  sense  of  painful  weakness  in  the  articulation ;  or  it  is  more 
diffuse  in  its  distribution,  leading  to  a  moderate  effusion,  and  later 
on  to  much  thickening  and  infiltration  of  the  capsular  and  other 
ligaments,  and  resulting  in  considerable  impairment  of  its  move- 
ments from  cicatricial  contraction.  Some  of  these  gummatous 
nodules  may  break  down  and  ulcerate.  (3)  A  diffuse  gummatous 
infiltration  of  the  synovial  membrane  itself  is  also  seen.     It  closely 
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simulates  a  tuberculous  s3aiovitis,  from  which  it  is  often  impossible 
to  distinguish  it,  except  by  the  rapid  onset  and  the  presence  of 
other  syphilitic  phenomena.  (4)  A  chondro -arthritis,  described 
originally  by  Virchow,  is  the  syphilitic  analogue  of  osteo-arthritis. 
It  commences  by  fibrillation  of  the  matrix  of  the  cartilage,  and 
proliferation  of  the  cells.  The  cartilage  softens,  and  becomes 
eroded  by  friction  of  the  articular  surfaces.  The  bone  thus 
exposed  is  worn  away,  and  curiously  *  pitted  *  and  excavated.  It 
is  recognised  from  osteo-arthritis  by  the  facts  that  there  is  usually 
but  little  or  no  pain ;  that  the  eburnation  of  the  exposed  bone  is 
less  extensive,  and  therefore  crepitus  is  but  little  marked  ;  whilst 
the  typical  osteophytic  growths,  causing  *  lipping '  of  the  joint 
margins,  are  absent.  The  eroded  areas,  moreover,  do  not  corre- 
spond with  the  sites  of  intra-articular  pressure,  and  are  more 
rounded  and  punched  out,  and  not  arranged  in  linear  grooves,  as 
in  the  latter  disease.  It  is  not  uncommonly  associated  with  a 
gummatous  thickening  of  the  synovial  membrane,  and,  indeed, 
the  hollows  or  pits  above  mentioned  may  be  filled  with  caseous 
material,  derived  from  degeneration  of  this  tissue. 

The  Treatment  in  the  early  manifestation  consists  in  the 
administration  of  mercury,  and  the  judicious  application  of  pres- 
sure with  or  without  immobilization,  according  to  the  require- 
ments of  the  case  and  the  joint  affected.  In  the  tertiary  forms 
iodide  of  potassium  in  gradually  increasing  doses  has  a  rapidly 
beneficial  action,  which  confirms  the  diagnosis ;  it  may  be 
occasionally  combined  with  a  small  amount  of  mercury,  either 
given  internally,  or  applied  locally  if  any  ulcerative  lesion  exists. 
In  the  most  pronounced  cases,  where  the  pain  is  severe  and 
disorganization  of  the  joint  has  occurred,  excision  may  be  neces- 
sary, and  the  results  are  often  very  satisfactory. 

Osteo-arthritis. 

Although  this  disease  is  extremely  common  in  this  country  and 
has  well-marked  characteristics,  its  nature  is  still  extremely 
obscure,  as  is  evident  from  the  large  number  of  names  that  have 
been  applied  to  it,  such  as  chronic  rheumatoid  arthritis^  rheumatic 
gout  J  arthritis  deformans  y  arthritis  senilis  ^  arthritis  sicca^  etc.  There  is 
not  the  slightest  doubt  that  several  distinct  types  of  disease  have 
been  confounded  together  under  this  title,  and  although  at  the 
present  time  it  is  admitted  that  rheumatic  and  gouty  conditions 
are  to  be  excluded,  yet  it  is  probable  that  we  are  still  including 
more  than  one  type  of  chronic  articular  trouble. 

JEtiology. — Exposure  to  damp  and  cold  is  doubtless  an  im- 
portant factor  in  the  production  of  osteo-arthritis,  especially  in 
elderly  people,  or  when  some  depressed  condition  of  the  nervous 
system  is  superadded,  whether  such  be  due  to  worry,  anxiety,  or 
to  defective  nutrition.  In  other  cases  where  there  is  no  question 
of  exposure,  the  affection  is  by  some  attributed  to  nervous 
influences  (Senator,  Ord),  and   particularly  to  affection   of  the 
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uterus  and  ovaries,  which  it  is  supposed  are  capable  of  inducing 
reflex  changes  in  the  joints.  Such  an  idea  may  explain  some  of 
the  trophic  and  nervous  phenomena  associated  with  this  trouble, 
but  it  is  a  little  difficult  to  accept  the  theory  in  its  entirety. 
Others  again  attribute  it  to  auto -in  toxical  ion  due  to  indigestion 
of  duodenal  origin.  Recently  a  theory  of  bacterial  causation 
has  been  propounded,  and  although  it  cannot  be  considered  as 
proven,  yet  evidence  In  favour  of  its  probability  is  steadily 
accumulating.  It  is  supposed  that  the  organisms  find  their 
way  into  the  joints  from  some  other  focus  of  infection,  and  in 
this  connection  it  is  interesting  to  note  the  statement  that  in  a 
large  series  of  cases  55  per  cent,  were  preceded  by  some  other 
infective  fever  or  disease  (Bannatyne).  They  develop  in  the  joints 
and  produce  toxic  bodies  which  act  locally  by  inducing  destructive 
phenomena  of  a  sp>ecial  type,  whilst  by  their  general  absorption 
various  trophic  and  nervous  symptoms  are  caused,  whose  existence 
has  been  constantly  noted,  but  for  which  hitherto  there  has  been 
no  adequate  explanation.  Such  an  origin  will  also  explain  the 
presence  of  enlarged  glands  in  the 
neighbourhood  of  some  of  the 
affected  joints.  Several  observers 
have  found  bacteria  within  the 
joints,  and  Bannatyne  and  others 
have  described  a  short  bacillus, 
the  ends  of  which  stain  deeply 
whilst  the  intervening  portion  / 
remains  unstained,  causing  it  to  J 
look  like  a  diplococcus.  This  1 
found  in  several  cases,  but  though 
injected  into  the  joints  of  animals, 
no  results  followed. 

Traumatism  plays  an  important 
part  in   the  production  of  certain 
types  of  osteo- arthritis,  and  Lane 
is   emphatic  in    maintaining  that 
these  cases  should  be  relegated  to  ^ 
a  different  category,  and  be  known      ,^^  fibrillation  of 
as  chronic   traumatic  arthritis;   the      (Howard  Marsh.) 
changes,  however,  are  so  similar 

to  those  of  osteoarthritis  that  we  prefer  to  consider  it  a  sub- 
division or  variety.  The  injury  may  be  slight  in  nature,  such  as 
a  sprain  or  strain,  or  more  severe,  such  as  a  fracture  or  disloca- 
tion involving  the  articular  surface;  thus,  it  is  not  uncommon 
to  see  it  following  Colles's  fracture  or  one  of  the  cervix  femoris. 
Abnormal  pressure  maintained  for  a  long  time  also  causes 
changes  of  a  similar  type,  and  thus  many  of  the  joints  of  labouring 
men  are  deformed  in  a  peculiar  fashion,  according  to  the  special 
type  of  work  and  the  particular  joints  that  are  exposed  to  strain. 

Pathological  Anatomy.— The  disease  commences  ir  '' •■■—.'— 


n  the  articular 
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cartilage,  the  matrix  of  which  cracks  and  undergoes  fibrillar 
changes,  and  presents  a  villous  appearance,  resembling  the  pile  of 
velvet  (Fig.  214).  The  cartilage  cells  proliferate,  so  that  the 
capsules  contain  many  instead  of  one,  and  these,  giving  way,  dis- 
charge their  contents  into  the  joint.  The  cartilage  thus  softened 
is  readily  worn  away  by  the  movements  of  the  articulation,  and 
the  exposed  surface  of  bone  becomes  hard,  sclerosed,  and  polished 
like  ivory  (ebumated).  This  usually  occurs  in  certain  definite 
directions.  In  hinge  joints  the  surfaces  become  grooved  longi- 
tudinally, whereas  in  ball-and-socket  joints,  like  the  hip,  the  head 
is  eroded  in  a  circular  manner.  This  condensed  tissue  does  not 
extend  very  deeply,  and  immediately  beneath  it  the  cancellous 
bone  is  of  a  more  open 
texture  than  usual,  and 
filled  with  fatty  me- 
dulla. In  spite  of  the 
sclerosis,  the  articular 
end  of  the  bone  is  con- 
tinually being  worn 
away,  and  this  may 
go  on  to  such  an  ex- 
tent as  to  lead  to  actual 
shortening  of  the  limb. 
Concurrently  with  this 
destruction,  new  bone 
formation  is  taking 
place  at  the  margins 
of  the  articular  carti- 
lage, producing  irre- 
gular osteophytes, 
which  have  been 
likened  to  the  gutterings 
of  a  candle.  They  are 
preceded  by  an  over- 
growth of  cartilage,  in 
which  ossification 
takes  place  secondarily. 
When  such  outgrowths 
have  been  produced 
more  or  less  evenly 
incily  lipped,  around  the  joint  mar- 
gin, a  characteristic 
'lipping'  of  the  edge  of  the  cartilage  results  (Fig.  215). -i  Some- 
times these  osteophytes  attain  to  a  large  size,  and  by  interlocking 
may  lead  to  ankylosis  of  the  joint.  The  synovial  membrane  is 
usually  thickened,  and  the  villi  occasionally  proliferate,  and  may 
reach  such  dimensions  as  to  be  felt  through  the  skin,  rolling 
under  the  finger.  They  are  red,  vascular,  and  succulent  during 
life,    but    after   removal   and    preservation    in   spirit,    ihey    look 
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shrunken  and  insignificant.  This  overgrowth  is  often  associated 
with  excessive  effusion,  though  usually  the  affection  is  of  a  dry 
type.  Occasionally  cartilaginous  nodules  develop  in  the  villi  of 
the  synovial  fringes,  later  on  becoming  ossified,  and  if  detached 
constitute  one  form  of  loose  cartilage. 

Olinical  History. — Several  distinct  types  of  this  disease  may  be 
observed,  but  practically  they  may  be  subdivided  into  three  chief 
groups :  A  chronic  type  involving  one  joint  only  ;  a  chronic  form 
affecting  many  joints ;  and  an  acute  variety  which  is  also  poly- 
articular. 

1.  The  chronic  monarticular  variety  is  that  most  frequently  seen 
by  surgeons,  and  is  constantly  brought  about  by  injury.  Pain 
and  creaking  of  the  joint  on  movement  are  the  early  symptoms 
of  this  affection.  There  may  be  very  little  swelling,  unless 
effusion  is  present,  but  pain,  especially  at  night,  is  most  trouble- 
some, being  usually  increased  on  changes  of  weather,  particularly 
if  rain  is  threatening.  The  pain  and  stiffness  are  most  marked 
after  keeping  the  parts  at  rest,  and  diminish  when  the  limb  is  used. 
As  the  disease  progresses,  the  movements  become  more  and  more 
impaired,  and  the  crepitus  more  of  an  osseous  type ;  the  ends  of 
the  bones  are  felt  enlarged  and  lipped,  and  deformity  soon  becomes 
obvious.  Exacerbations  in  the  symptoms  occur  from  time  to  time, 
resulting  in  increased  crippling  of  the  articulation.  Finally,  the 
Hmb  may  become  absolutely  useless,  partly  from  the  pain  and  partly 
from  the  limitation  of  movement  produced  by  the  osteophytes. 
Wasting  of  the  adjacent  muscles  is  also  a  marked -feature. 

It  is  usually  seen  in  elderly  people,  and  may  supervene  very 
quickly  after  an  accident,  such  as  fracture  or  bruising  of  the 
cervix  femoris,  and  then  the  destructive  phenomena  may  progress 
at  a  rapid  rate.  When  it  appears  in  younger  people,  the  osseous 
lesions  are  much  less  evident. 

2.  The  chronic  polyarticular  variety  arises  independently  of  trau- 
matism, and  is  most  commonly  seen  in  females  of  middle  life. 
It  may  commence  in  one  joint  and  spread  to  others,  or  it  may 
appear  in  many  joints  simultaneously.  Most  frequently  one  or 
more  of  the  phalangeal  articulations  is  the  starting  point,  par- 
ticularly the  terminal  ones.  The  joints  become  stiff  and  swollen, 
are  tender,  and  small  nodular  bony  outgrowths  develop  at  the 
bases  of  the  phalanges,  which  are  known  as  Heberden's  nodosi- 
ties. The  trouble  gradually  spreads  to  other  joints,  and  although 
there  are  often  remissions,  yet  the  condition  progresses  steadily 
until  the  patient  may  be  entirely  crippled  thereby.  Well  marked 
overgrowth  of  bone  and  eburnation  of  the  articular  ends  are 
characteristic  features  of  this  type.  Sometimes  there  is  consider- 
able effusion,  accompanied  by  overgrowth  of  the  synovial  villi, 
but  this  is  unusual. 

3.  The  acute  polyarticular  variety  does  not  often  come  to  the 
surgeon  for  treatment,  at  any  rate  in  the  early  stages.     It  usually 
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attacks  young  or  comparatively  young  people,  and  females  rather 
than  males,  frequently  following  some  infective  trouble,  such  as 
influenza,  scarlatina,  tonsillitis,  etc.  It  is  often  ushered  in  by  a 
distinct  febrile  attack  with  persistent  increase  in  the  rate  of  the 
heart-beat ;  trophic  and  vasomotor  phenomena  are  often  co- 
existent, such  as  patches  of  pigmentation,  clammy  cold  hands, 
and  rapid  muscular  atrophy.  The  smaller  joints  of  the  hands 
and  feet  are  mainly  affected,  and  that  more  or  less  symmetrically, 
although  the  terminal  interphalangeal  articulations  often  escape. 
The  capsules  are  distended  with  a  certain  amount  of  effusion, 
and  at  first  there  is  but  little  osseous  mischief.  In  not  a  few 
cases  a  very  characteristic  deformity  in  the  shape  of  ulnar 
adduction  of  all  the  fingers  occurs.  Gradually  the  trouble 
spreads  to  other  and  larger  joints,  and  osseous  manifestations 
appear ;  but  the  progress  is  slow,  and  may  be  to  a  large  extent 
arrested  by  treatment.  Neighbouring  lymphatic  glands  may  be 
enlarged  in  the  early  stages. 

It  is  important  to  note  that  gouty  and  rheumatic  troubles  may 
be  associated  with  osteo-arthritis ;  the  rheumatic  affections  may 
precede,  the  gouty  usually  follow. 

The  Diagnosis  of  osteo-arthritis  per  se  is  not  often  difficult  in 
a  well-marked  case,  the  crepitus,  pain,  and  enlargement  of  the 
ends  of  the  bones,  together  with  the  slight  amount  of  effusion, 
constituting  a  tolerably  characteristic  picture.  From  simple 
chronic  synovitis  it  may  be  known  by  the  history  and  smaller 
amount  of  effusion,  and  by  the  pain  and  rigidity  being  frequently 
more  marked  after  rest,  and  diminishing  after  the  joint  has  been 
actively  used.  There  is  more  difficulty  in  distinguishing  the  form 
associated  with  increased  effusion  and  enlargement  of  the  synovial 
villi ;  careful  examination  may,  however,  enable  the  surgeon  to  make 
out  these  villi  moving  to  and  fro  in  the  joint  under  his  hand,  whilst 
possibly  the  ends  of  the  bone  may  be  lipped.  For  diagnosis  from 
chronic  rheumatism  and  Charcot's  disease,  see  pp.  583  and  604. 

The  diagnostic  points  between  polyarticular  osteo-arthritis  and 
gout  are  suggested  in  the  following  table : 


Sex: 

Type  of  patient. 

Onset. 

Locality  of  onset. 

Type  of  attack. 


Osteoarthritis. 


Females : 

Poor,     ill- nourished,    de- 
I      pressed,  anxious;  often  ex- 
I      posed  to  damp  and  cold. 
I  Insidious. 

Usually    in     hands,    espe- 
cially in  the  thumb. 

No    obvious     swelling     or 
redness. 


(iout. 


Pain. 

Symmetry. 
Deposit  of  urate  of  Absent, 
soda. 


Slight  and  aching. 
Well  marked. 


Males : 

Well  -to-do  and  well- 
nourished  people. 

Sudden  and  obvious. 

Feet,  especially  metatarso- 
phalangeal joint  of  great 
toe. 

Red  and  painful  at  first, 
with  skin  shiny  over  the 
joint. 

Severe  and  acute. 

Not  usually  present. 

Present. 
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The  PrognoaiB  is  usually  unfavourable.  The  fact  that  many 
joints  are  affected  is  an  indication  that  there  is  a  considerable 
constitutional  tendency  to  the  development  of  the  disease,  and 
although  it  may  be  temporarily  combated  with  success,  still, 
sooner  or  later,  the  patient  is  almost  certain  to  be  crippled  by  it. 
The  affection  of  only  one  joint  often  points  to  a  traumatic  orig^, 
and  the  outlook  is  correspondingly  brighter;  but  where  the 
disease  attacks  several  parts  of  the  body,  there  is  but  little  hope 
of  checking  it,  and  indeed  cases  are  known  in  which  every  joint 
has  successively  become  implicated,  the  patient  dragging  on  a 
weary  existence,  never  free  from  pain,  and  usually  in  a  cramped 
or  sitting  posture,  until  death  from  exhaustion  supervenes. 

Treatment. — For  this  troublesome  complaint  there  is,  unfor- 
tunately, little  that  can  be  effected  in  the  way  of  cure,  although 
much  can  be  done  to  alleviate.  Locally,  the  articulations  should 
be  protected  from  cold  and  injury  by  being  swathed  in  flannel, 
whilst  stimulating  embrocations  and  sedative  applications  may  be 
beneficially  employed.  It  is  not  advisable  to  maintain  the  joints 
absolutely  and  always  at  rest,  otherwise  they  tend  to  become 
fixed,  and  their  mobility  is  seriously  limited  at  an  unnecessarily 
early  date.  Moreover,  it  is  often  found  that  the  more  a  joint  is 
moved,  the  easier  and  less  painful  do  those  movements  become, 
and  hence  regular  massage  is  desirable.  As  to  general  treat- 
ment, the  individual  is  warned  against  exposing  himself  to  cold 
and  damp,  and,  since  the  disease  is  often  considered  to  be  due  to 
perverted  or  diminished  nervous  activity,  all  possible  sources  of 
irritation  and  worry  should  be  removed.  At  the  same  time  the 
nutrition  must  be  improved,  and  plenty  of  good  food,  cod-liver 
oil,  etc.,  administered.  A  large  number  of  different  drugs  have 
been  tried  for  this  complaint,  but  none  of  them  are  very  satis- 
factory. Perhaps  the  best  is  iodide  of  sodium  combined  with 
some  alkaline  purgative  and  hepatic  stimulant,  such  as  sulphate 
of  soda.  Natural  mineral  waters  and  baths  are  often  beneficial, 
those  of  Bath  and  Buxton  in  this  country  being  most  frequently 
recommended.  Arsenic  is  sometimes,  useful  in  cases  where  the 
disease  is  probably  of  nervous  origin. 

Occasionally  operative  treatment  in  the  shape  of  excision  may 
be  useful  in  this  complaint,  but  only  when  the  disease  is  limited 
to  one  joint,  and  when  it  has  progressed  to  such  a  stage  as  to 
seriously  cripple  the  patient's  usefulness,  as  in  the  knee-joint, 
elbow  or  the  shoulder,  or  when  the  act  of  mastication  is  impaired, 
owing  to  an  affection  of  the  temporo-maxillary  articulation.  In 
suitable  cases  excellent  results  are  obtained. 

Thfe  hip-joint  is  not  uncommonly  the  seat  of  osteo-arthritis  in 
old  people,  and  it  always  causes  a  considerable  amount  of  pain, 
especially  on  flexion  of  the  limb,  rendering  sitting  difficult  and 
walking  uncomfortable,  whilst  the  movements  are  steadily  more 
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and  more  curtailed.  The  limb  appears  at  first  to  be  slightly 
increased  in  length,  but  later  on  becomes  shortened  from  erosion 
of  the  head  and  atrophy  of  the  neck  of  the  bone ;  the  trochanter  is 
also  much  thickened  and  more  prominent  than  usual,  on  account 
of  the  associated  atrophy  of  neighbouring  muscles.  Well-marked 
crepitus  is  obtained  on  moving  the  thigh.  The  acetabular  cavity 
is  increased  in  size  owing  to  the  formation  of  a  projecting  rim  or 
lip.  If  a  patient  falls  on  the  affected  hip,  some  difficulty  may  be 
experienced  in  making  a  diagnosis  from  fracture  of  the  neck  of  the 
thigh-bone.  The  previous  history  and  the  facts  that  the  trochanter 
rotates  aroimd  its  normal  centre,  and  is  unduly  prominent  rather 
than  approximated  to  the  median  line,  and  that  the  iho-tibial  band 
is  not  relaxed,  as  in  fractures,  should  suffice  to  prevent  mistakes. 

When  the  temporo-fnaxillary  joint  is  affected,  the  condyle  of  the 
jaw  becomes  larger  than  usual  and  somewhat  flattened,  whilst 
the  eminentia  articularis  is  partially  absorbed  and  the  glenoid 
cavity  increased  in  size,  so  that  there  is  a  tendency  for  the 
condyle  to  slip  forwards  owing  to  the  action  of  the  external 
pterygoid  muscles.  If  onlj^  one  joint  is  affected,  the  bone  is 
earned  towards  the  sound  side,  but  when  both  are  involved  the 
chin  becomes  prominent  owing  to  a  forward  displacement  of  the 
whole  bone.  Pain  and  crepitus  are  experienced  on  opening  the 
mouth,  rendering  mastication  difficult,  and  even  impracticable. 
If  ordinary  treatment  fails  to  give  relief,  the  affected  condyle  of 
the  jaw  should  be  excised. 

For  osteo-arthritis  of  the  Spine,  see  Chapter  XXII. 

Netxropathic  Arthritis  {Syn, :  Cliarcot's  Disease). 

This  disease,  bearing  the  name  of  the  late  Professor  Charcot,  is 
a  peculiar  affection  of  joints  met  with  in  the  course  of  locomotor 
ataxy.  It  is  slightly  more  common  in  women  than  men,  and  is 
almost  always  an  early  manifestation,  occurring  usually  between 
the  lightning-like  pains  and  the  onset  of  the  ataxic  symptoms. 
The  most  typical  form  is  lighted  up  by  some  slight  injury — e,g,,  a 
strain  or  sprain — and  is  characterized  by  a  rapid  painless  dis- 
tension of  the  joint  with  a  light-coloured  serum,  which  may  also 
extend  into  the  communicating  bursae ;  there  is  some  amount  of 
effusion  into  the  surrounding  cellular  tissue,  although  without 
cedema.  This  distension  may  be  so  rapid  that  abnormal  mobihty 
or  even  dislocation  may  occur  at  the  end  of  a  few  hours.  The 
joints  most  frequently  affected  are  the  knee,  hip,  and  shoulder ; 
occasionally  more  than  one  articulation  is  involved.  The  course 
of  the  case  varies ;  in  some  few  instances  the  fluid  is  gradually 
absorbed  and  the  joint  returns  to  its  normal  size  and  shape, 
although  somewhat  weakened.  Sometimes  the  attacks  of  dis- 
tension recur,  and  after  each  the  joint  becomes  more  and  more 
crippled.     In  others,  however,  and  perhaps  most  frequently,  the 
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bones  become  eroded  to  a  considerable  extent,  the  ligaments 
stretched,  and  a  weak,  flail-like  articulation  remains,  in  which 
the  ends  of  the  bones  are  atrophied  and  displaced  (Figs.  317 
and  218).  In  other  instances  new  osseous  formations  occur  here 
and  there  under  the  synovial  membrane,  especially  in  cases  where 
there  is  much  distension,  so  that  on  compressing  the  swelling 
between  the  hands  a  sensation  is  produced  similar  to  that  im- 
parted by  graspinjT  a  bng  of  bo.ies.     Occasionallv,  under  these 


The  palella  (pat.)  can  he  seen  poised  on 
the  top  of  a  ma^vs  of  new  bone  formed 
by  the  welding  logelher  of  a  numlier  of 
smaller  portions  formed  in  the  peri- 
ay  no  vial  tissues. 


The  bones  are  cleanly  eroded,  and 
no  new  formation  is  present. 
The  patella  is  reduced  to  a  mere 
shell,  one  eighth  of  an  inch 
thick. 


circumstances,  the  osseous  masses  become  welded  together,  giving 
rise  to  large  overgrowths,  which  lead  subsequently  to  fixation  of 
the  joint  (Fig,  216).  The  disease  sometimes  runs  a  more  chronic 
course,  and  then  closely  resembles  osteo-arthritis,  since  there  is 
but  Jittle  efTusion,  whilst  the  ends  of  the  bones  become  eroded, 
and  osteophytes,  perhaps  of  great  size,  form  around  the  edges  of 
the  cartilages,  leading  to  defective  mobility  and  crepitus. 

The  Dii^osls  of  Charcot's  disease  from  ostto-artbritk  is,  as  a 
rule,  readily  made  if  one  remembers  the  following  points:  Charcot's 
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disease  is  usually  characterized  by  a  rapid  onset,  limitatioo  to  one 
jcnnt,  considerable  effusion,  absence  of  pain,  atrophy  of  the  ends 
of  the  bones,  and  a  tendency  to  the  production  of  a  weak,  flail-like 
joint,  whilst  the  general  signs  of  tabes  are  also  observed.  Osteo- 
arthritis, on  the  other  hand,  comes  on  slowly,  often  affects  many 
joints,  has  but  little  effusion,  is  very  painful,  and  is  attended  with 
overgrowth  tending  to  produce  ankylosis.  In  the  more  chronic 
cases  the  distinguishing  features  are  much  less  evident. 

As  to  pathological  anatomy,  the  changes  observed  are  prac- 
tically identical  with  those  seen  in  osteo- arthritis,  except  that  the 
eroaon  is  more  rapid,  the  effusion  greater,  and  the  formation  of 
osteophytes  less  constant. 

The  IiMitment  of  Charcot's  disease  consists   in   keeping   the 


Fjo    218. — Charcot's  Disease  op  Lect  Knee  and  Shoulder 

The  great  atrophy  of  the  ends  of  Ibe  bones,  aod  the  resuliing  dislocalions.  are 

clearly  evident. 

limb  at  rest  on  a  splint  and  applying  elastic  pressure.  The 
effusion,  when  considerable,  may  be  removed  by  an  aspirator,  but 
is  very  likely  to  re-collect.  In  the  later  stages,  where  the  joint 
is  entirely  disorganized,  some  form  of  fixed  apparatus  may  be 
applied  to  render  the  limb  more  useful,  or,  failing  that,  amputation 
may  be  required. 

The  same  type  of  articular  lesion  occurs  in  SyringomyiUa,  &  disease  which 
consists  in  a  gliomatous  development  in  the  spinal  cord,  and  usually  in 
the  cervico-dorsal  region.  It  is  characterized  by  loss  of  the  senses  of  pain, 
and  of  heat  or  cold,  but  tactile  and  muscular  sensibility  persists.  Atrophy 
of  various  muscles  <)f  the  hand  or  forearm  also  occurs,  whilst  trophic  lesions. 
/.^.,  whitlow,  perforating  ulcer,  etc..  are  common.  Joint  troubles  are  observed 
in  at  least  one-third  of  the  cases,  mainly  in  the  upper  extremity,  tabes 
generally  affecting  the  lower.  Either  atrophic  or  hypertrophic  phenomena 
■re  developed,  and  the  course  is  identical  with  thai  of  Charcot's  disease, 
except  that  suppuration  is  a  little  more  likely  to  follow,  owing  to  the  frequent 
presence  of  septic  sores. 

I  Somewhat  similar  in  nature  to  Charcot's  disease  is  (he  chronic  arthritis  met 
with  in  many  conditions  where  the  nervous  supply  to  a  limb  is  impaired  as  a 
result  of  central  or  peripheral  disease  of  the  nervous  system.  Thns,  it  may 
follow  spina  bifida,  hemi-  or  para-plegia  of  cerebral  or  spinal  origin,  or  may 
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be  secondary  to  a  peripheral  neuritis,  due  to  either  injury,  syphilis,  gout, 
diabetes,  leprosy,  etc.  The  terminal  articulations  of  fingers  or  toes  are  those 
most  often  affected  (acro-arthritis).  although  larger  joints  may  be  involved. 
They  become  swollen  and  painful,  and  after  a  time  ankylosis  ensues. 

HaBmophilic  Diseases  of  Joints. 

In  haemophilia  (p.  245)  any  injury  to  a  joint,  such  as  a  sprain 
or  wrench,  may  lead  to  a  copious  effusion  of  blood  into  the 
articular  cavity,  which  becomes  suddenly  swollen,  distended,  and 
evidently  full  of  fluid.  There  is  some  pain  on  movement,  the  part 
becoming  hot  and  tender,  whilst  when  coagulation  has  taken  place 
it  is  hard  and  firm.  Total  recovery  may  ensue,  or  the  joint  be  left 
weak  and  liable  to  recurrence  of  haemorrhage  and  inflammation. 
The  effects  on  the  articular  surfaces  are  curious :  the  cartilages 
usually  retain  their  normal  colour,  but  become  thin,  worn,  and 
rough,  especially  at  the  points  of  greatest  pressure ;  fibrillar 
degeneration  of  the  matrix  may  occur,  and  in  some  cases  the 
cartilage  has  been  found  totally  absent,  being  replaced  by  fibrous 
tissue.  Ecchondroses  subsequently  developing  into  bone  are 
formed  at  the  margins  of  the  joint  surfaces,  the  changes  thus 
produced  being  somewhat  akin  to  those  of  osteo-arthritis.  The 
ligaments  and  synovial  membranes  may  remain  of  a  normal 
texture,  or  are  slightly  thickened,  and  usually  of  a  russet-brown 
colour.  Adhesions  are  often  present,  causing  considerable  impair- 
ment of  mobility.  The  treatment  consists  in  keeping  the  part  at 
rest,  and  applying  ice  in  the  early  stages;  whilst,  later  on, 
friction,  massage,  and  pressure  may  be  employed.  The  surgeon 
must  never  attempt  to  aspirate  the  joint,  even  with  a  fine  needle. 

Loose  Bodies  in  Joints. 

Several  varieties  of  loose  bodies  are  met  with  in  joints,  which 
may  be  described  as  follows  :  (i)  The  so-called  *  melon-seed  bodies' 
consist  of  dense  fibroid  tissue  derived  from  altered  blood-clot,  or 
more  frequently  from  a  fibrinous  exudation  in  cases  of  very  chronic 
tuberculous  disease.  At  first  irregular  in  shape  and  laminated  in 
texture,  they  are  generally  transformed  into  round  pellets  or 
elongated  masses  by  the  movements  of  the  articulation.  Bursae 
and  tendon  sheaths  are  much  more  frequently  affected  than  joints. 
The  number  present  is  usually  considerable,  whilst  there  is  also 
some  glairy  effusion,  causing  distension  and  a  certain  amount  of 
creaking.  A  few  years  ago  we  operated  on  a  case  in  which  the 
knee-joint  was  occupied  by  a  number  of  rounded  yellowish-white 
foreign  bodies,  several  of  which  were  nearly  as  large  as  walnuts ; 
they  were  probably  of  haemorrhagic  origin.  (2)  Portions  of 
articular  or  interarticular  cartilage  may  be  broken  off  as  a  result  of 
mechanical  violence.  They  usually  consist  of  a  smooth  rounded 
mass  of  articular  cartilage  enclosing  a  central  bony  nucleus 
(Fig.  219).     (3)  They  are  sometimes  derived  from  the  develop- 
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ment  of  cartilaginous  nodules  in  the  synovial  fringes  or  villi, 
which  may  either  remain  adherent  and  become  pedunculated,  then 
occasionally  wearing  a  bed  for  themselves  in  the  articular  sur&ce, 
or  may  be  totally  detached.  Such  structures  are  usually  lobu- 
lated  and  irregular  in  shape,  and  consist  of  calcified  cartilage  or 
bone,  whilst  a  certain  amount  of  normal  cartilage  is  also  present 
(Fig.  a2o).  It  is  not  at  all  uncommon  for  this  condition  to  be  met 
with  in  osteo-arthritis,  but  sometimes  the  cartilaginous  cells  from 
which  they  are  derived  have  persisted  as  a  '  fcelal  residue '  owing 
to  some  modification  in  development.  (4)  Finally,  portions  of  bone 
may  become  separated  from  their  surroundings,  and  remain  loose 
in  the  cavity.  Thus,  ecchondroses  may  be  broken  off  in  cases  of 
osteo-arthritis,  or  portions  of  the  articular  surface  detached  by 
mechanical  means,  or  even  sclerosed  areas  isolated  by  a  process 
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A,  cartilage  ;  B.  boae. 

of  rarefying  osteitis  without  suppuration,  constituting  what  Paget 
originally  described  as  '  quiet  necrosis.' 

Although  cut  oflT  from  all  vascular  supply,  the  growlh  of  some 
of  these  loose  l>odie6  is  said  to  continue,  owing  to  the  highly 
nutritious  fluid  which  bathes  their  surfaces. 

The  Symptoms  caused  by  this  condition  are  produced  by  the 
loose  body  being  occasionally  caught  between  the  articular 
surfaces,  leading  to  a  temporary  locking  of  the  joint  and  severe 
pain,  owing  to  the  stretching  of  the  ligaments.  The  fixation  is 
but  momentary,  since  the  foreign  body  is  readily  displaced,  but 
an  attack  of  subacute  synovitis  follows.  When  (his  has  happened 
several  times,  the  ligaments  are  likely  to  become  relaxed,  and 
the  joint  somewhat  loose  and  distended.  Under  such  circum- 
stances it  may  be  possible  to  feel  the  foreign  liody  and  to  shift 
its  position,  but  frequently  the  surgeon,  owing  to  its  ready 
mobility,  is  unable  to  detect  the  intruder  as  it  slips  away  into  the 
interior  of  the  joint.  From  this  point  of  view,  the  German  term 
'Gelenkmaus'  (joint  mouse),  as  applied  to  this  affection,  is  most 
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happy.  The  knee-joint  is  that  most  frequently  affected,  but  the 
same  condition  occurs  in  the  elbow  and  temporo  -  maxillaiy 
articulation. 

The  Diagnosis  between  a  loose  body  and  a  displaced  semilunar 
cartilage  in  the  knee-joint  is  not  always  easy,  since  in  both  con- 
ditions painful  locking  of  the  joint  occurs.  The  fixation,  however, 
is  but  momentary  in  the  case  of  a  loose  body,  but  may  persist 
until  reduced  in  the  latter,  whilst  a  localized  spot  of  tenderness 
may  be  detected  corresponding  to  the  site  of  the  injury  to  the 
interarticular  cartilage.  Moreover,  the  history  of  the  case  is  very 
different,  since  the  dislocation  of  a  semilunar  cartilage  is  always 
primarily  referred  to  some  twist  or  sprain  of  the  joint,  whereas 
with  a  loose  body  no  such  traumatic  influence  need  be  present. 
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A,  cartilage  ;  B,  bone. 

The  Treatment  consists  in  the  removal  of  the  foreign  body.  In 
former  days  this  was  done  by  means  of  various  subcutaneous 
operations  which  it  is  unnecessary  to  describe  here,  since  at  the 
present  time  removal  by  the  open  method  is  always  practised.  In 
the  knee-joint  a  vertical  incision  should  be  made,  about  2  inches  in 
length,  extending  a  little  alxtve  and  below  the  line  of  the  articula- 
tion^  It  should  be  placed  about  1  inch  from  the  patella,  on  which- 
ever side  the  loose  cartilage  presents  most  frequently,  but  prefer- 
ably on  the  outer.  If  possible,  the  foreign  body  should  be  fixed  by 
the  finger  in  one  of  the  lateral  pouches  of  the  joint  before  making 
the  incision.  i'The  capsule  and  synovial  membrane  are  opened, 
the  loose  body  removed,  and  the  cavity  washed  out,  if  thought 
desirable,  with   sterilized    saline  solution.     The  wounds   in    the 
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synovial  membrane,  capsule,  and  skin  are  then  carefully  sutured. 
The  joint  should  be  kept  at  rest  subsequently  for  two  or  three 
weeks,  and  an  elastic  knee-cap  worn  for  some  time. 

Nenralgic  Joints. 

In  neurotic  individuals,  especially  young  women,  a  neuralgic 
condition  of  the  joints  is  commonly  met  with,  simulating  disease 
of  the  articulation.  On  careful  examination  the  pain  is  found  to  be 
superficial,  not  increased  by  jarring  the  articular  surfaces  together, 
and  often  not  strictly  confined  to  the  joint.  The  movements 
are  apparently  limited,  but  if  the  attention  of  the  individual  is 
diverted,  or  anaesthesia  induced,  they  are  found  to  be  perfectly 
free.  There  are  no  signs  of  effusion  into  the  cavity,  and  no  starting 
pains  at  night.  Occasionally  a  similar  condition  is  met  with  in 
men,  where  there  is  no  suspicion  of  hysteria. 

The  treatfnent  is  constitutional  and  local.  The  former  is  directed 
towards  improving  the  general  health,  and  correcting  any  error 
in  the  uterine  functions.  The  latter  is  best  accomplished  by  the 
use  of  cold  douches  and  electricity,  although  counter-irritation  in 
the  shape  of  blisters,  or  even  the  actual  cautery,  has  an  excellent 
moral  effect. 

Ankylosis. 

By  ankylosis  is  meant  a  condition  of  immobility,  partial  or 
complete,  of  a  joint,  resulting  from  some  preceding  inflammation 
of  the  articular  structures. 

The  term  false  ankylosis  is  sometimes  applied  to  a  condition 
resulting  from  extra-articular  lesions.  Such  may  be  either 
fibrous  or  osseous,  and  is  due  to  cicatricial  contraction  of  the 
skin,  shortening  of  muscles,  or  even  to  the  development  of  bony 
tissue  within  them  {myositis  ossificans).  True  ankylosis  always 
involves  the  articular  structures,  and  is  either  fibrous  or  bony. 

Fibrous  or  incomplete  ankylosis  results  (a)  from  thickening  and 
contraction  of  the  ligaments,  such  as  often  occurs  after  gonorrhoeal 
or  rheumatic  affections ;  (b)  from  the  formation  of  cord-  or  band- 
like adhesions  within  the  joint,  after  acute  synovitis ;  (c)  from 
erosion  of  the  cartilage  and  exposure  of  the  bone ;  granulations 
sprout  up  on  each  side,  and  by  their  union  lead  to  dense  fibroid 
adhesions  between  the  articular  surfaces.  Some  amount  of  move- 
ment is  possible  in  most  of  these  cases. 

Complete  or  osseous  ankylosis  (synostosis)  arises  from  the  union 
of  either  the  whole  or  part  of  the  opposing  surfaces  left  by  the 
destruction  of  the  cartilage,  the  lK>nd  of  union,  at  first  fibro- 
cicatricial,  being  subsequently  ossified  (Fig.  221) ;  it  may  also  be 
due  to  the  interlocking  and  fusion  of  osteophytes,  formed  at  the 
margin  of  the  bone  in  osteo-arthritis  or  Charcot's  disease. 
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The  Oanses  of  ankylosis  are  very  variable,  but  may  be  arranged 
as  follows : 

1.  Injury  to  the  articular  surfaces,  as  from  fractures  which  run 
into  a  joint. 

2.  Non- suppurative  inflamma- 
tions of  joints,  involving  the  for- 
mation of  fibrous  adhesions  or  the 
contraction  of  ligaments,  as  in 
synovitis,  whether  traumatic,  rheu- 
matic, gouty,  gonorrhceal,  etc.,  and 
the  early  stages  of  acute  or  tuber- 
culous arthritis. 

3.  Destruction  of  bones,  asso- 
ciated or  not  with  articular  diseases, 
as  in  Pott's  disease  of  the  spine, 
and  the  later  suppurating  stages  of 
acute  or  tuberculous  arthritis. 

4.  Nervous  affections  are  occa- 
sionally the  cause  of  ankylosis, 
by  leading  to  a  chronic  form  of 
arthritis.  The  lesions  may  lie 
central,  as  in  spina  bifida,  tabes 
and  syringomyelia;  or  peripheral, 
as  in  neuritis,  Raynaud's  disease, 
diabetes,  leprosy,  or  division  of  Pig. 
nerves.  J?'"^  in  good  Posj 

5.  Long -continued  abnormal  Ea«l^  H>p Disease,  (How.„c 
pressure  of  contiguous  bones  may 

result  in  ankylosis,  as  in  scoliosis  or 

osteo- arthritis  of  the  spine.  In  the  latter  affection  the  immobilily 
may  be  due  either  to  ossification  of  ligaments  or  to  the  interlocking 
of  osteophytes. 

The  position  in  which  ankylosis  occurs  and  the  effects  tlius  pro- 
duced differ  according  to  the  joint  aflfected. 

In  the  shoulder  there  is  but  little  displacement,  and  the  existence 
of  immobility  is  of  comparatively  little  importance,  owing  to  the 
free  movements  of  ihe  scapula  and  clavicle.  The  elbow-joitit  is 
very  commonly  ankylosed  on  account  of  its  exposed  position,  and 
the  frequency  of  fracture -dislocations  in  its  neighbourhood.  The 
formation  of  callus,  and  the  adhesions  likely  10  form  within  the 
joint  in  these  cases,  readily  explain  its  frequency.  The  most 
favourable  position  for  ankylosis  is  when  the  arm  is  flexed  to  a 
little  more  than  a  right  angle,  with  the  hand  midway  between 
pronation  and  supination.  By  this  means  access  to  the  mouth  is 
possible,  and  the  patient  can  use  his  hand  for  feeding  purposes. 
The  wrist  is  most  commonly  fixed  as  a  result  of  gonorrhceal  or 
rheumatic  synovitis.  In  the  hip-joiitt  (Fig.  221)  much  depends 
upon  the  treatment  as  to  whether  the  ankylosis  lakes  place  in  a 
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good  or  bad  position.  In  neglected  cases  the  thigh  may  be  in  a 
position  of  adduction  and  internal  rotation,  crossing  in  front  of  the 
other  leg.  Occasionally  a  scissor-like  deformity  has  resulted  from 
inflammation  of  both  hip-joints,  one  leg  lying  in  front  of  the 
other ;  progression  is  accomplished  with  difficulty,  the  body 
twisting  at  each  step,  and  crutches  are  often  needed.  In  the  knee- 
joint  ankylosis  in  an  absolutely  straight  position  of  the  limb  should 
not  be  aimed  at,  since  slight  flexion  renders  the  leg  more  useful 
both  in  walking,  mounting  stair's,  and  sitting  down.  In  the  ankle- 
ioint  considerable  trouble  may  arise  from  immobility,  unless  the 
foot  is  at  right  angles  to  the  leg. 

Treatment.  —  Fibrous  ankylosis  may  be  treated  by  forcible, 
though  judicious,  manipulation  of  the  limb  under  an  anaes- 
thetic, thereby  rupturing  adhesions  ;  the  limb  is  kept  at  rest 
for  a  few  days,  and  then  massage  and  passive  movements  are 
employed.  If  massive  adhesions  are  present,  but  little  good 
as  regards  mobility  results  from  such  treatment,  since  even 
if  ruptured  by  the  manipulations,  they  are  almost  certain 
to  reunite ;  in  tuberculous  cases  it  is  unwise  to  attempt  this 
for  fear  of  diffusing  or  again  lighting  up  the  disease.  It  must 
not  be  forgotten  that  marked  atrophy  of  bone  is  often  associated 
with  this  condition,  and  therefore  a  fracture  can  easily  be  produced. 

For  osseous  ankylosis  various  operative  measures  may  be 
employed,  with  a  view  either  to  correct  the  deformity,  or  in  other 
cases  to  restore  movement  to  the  part.  At  the  shoulder,  wrist  and 
ankle  nothing  need  be  undertaken  unless  obvious  and  troublesome 
deformity  is  present.  At  the  elhoiv  excision  may  be  beneficially 
employed,  and  with  every  prospect  of  gaining  a  moveable  joint. 
If,  however,  ankylosis  is  present  in  a  child,  the  operation  should 
be  deferred  until  growth  has  come  to  an  end.  Ankylosis  of  the 
knee  in  a  false  position  needs  cuneiform  osteotomy,  or  the  resection 
of  a  wedge-shaped  portion  of  bone,  in  order  to  secure  a  straight, 
rigid  and  useful  limb. 

Ankylosis  of  the  hip-joint  in  a  bad  position  is  best  treated  by 
dividing  the  neck  or  the  upper  part  of  the  shaft  of  the  femur. 
Several  operations  have  been  devised  for  this  purpose :  i.  Adams' 
subcutaneous  osteotomy  of  the  neck  of  the  bone  consists  in  passing 
a  sharp-pointed  bistoury  down  to  the  anterior  surface  of  the  cervix 
femoris,  from  a  point  midway  between  the  trochanter  and  the 
anterior  superior  spine  of  the  ilium.  A  track  is  thus  made, 
allowing  the  introduction  of  an  Adams'  osteotomy  saw%  by  means 
of  which  the  neck  of  the  femur  is  divided  subcutaneously.  The 
limb  is  put  up  in  a  straight  position,  and  the  bone  allowed  to 
reunite.  2.  The  same  result  may  be  obtained  by  an  open  method, 
making  the  same  incision  as  in  the  anterior  operation  for  excising 
the  joint  (p.  624).  Gant  suggested  division  below  the  lesser 
trochanter.  This  may  be  accomplished  by  cutting  down  on  the 
bone  from  the  outer  side  and  chiselling  it  across. 
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As  to  the  operation  to  select  in  any  particular  case,  the  surgeoD's 
choice  must  be  guided  by  the  condition  of  af^irs  present.  A 
skiagram  of  the  neck  of  the  femur  should  always  be  taken  so 
as  to  ascertain  its  condition.  Sometimes  it  is  stunted,  and  has 
practically  disappeared  ;  in  other  cases  it  is  much  thickened,  and 
forms  a  large  bony  mass  passing  from  the  trochanter  to  the  ilium, 
and  probably  containing  encapsuled  foci  of  tuberculous  material. 
In  both  these  conditions  subtrochanteric  osteotomy  must  be 
employed,  and  it  is  not  unusual  to  hnd  that  the  adductor  muscles 
are  so  contracted,  that  their  attachments  to  the  pubes  require 
section  before  the  limb  can  be  satisfactorily  straightened.  Division 
of  the  cervix  can  only  be  recommended  when  that  structure  is  of 
normal  length  and  size. 

Hip-joint  Disaase. 

Although  the  term  'hip-joint  disease'  is  usualljr  applied  to  a 
tuberculous  arthritis,  it  is  not  the  only  affection  involving  this 
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■222. — TdBERCULOOS  DiSIASB 
BHOWINS    SEQUESTKA    IH   AN    A 

tHK  Under  Side  of  the  Ne< 


The  epiphysis  of  the  head  has  been  invaded,  and  the  articular  cartilage 
entirely  stripped  off  by  the  disease ;  the  continuous  black  line  indicates 
the  amount  of  bone  which  ii  would  be  necessary  to  remove. 

articulation.  Simple  synovitis  occurs  in  the  course  of  rheumatic, 
gonorrhceal,  or  pyemic  affections.  Acute  arthritis  is  also  met 
with  secondary  to  an  acute  infective  osteomyelitis  of  the  upper 
end  of  the  femur,  and  is  evidenced  by  all  the  ordinary  sinTis  of 
that  affection,  separation  and  necrosis  of  the  upper  epiphysis 
being  a  frequent  result.  Osteo-arthritis  is  not  uncommon  {p.  6oi), 
whilst  Charcot's  disease  may  also  occur;  but  none  of  these  call 
for  special  mention  here. 

Tabenmloiu  Disease  of  the  Hip  {Syn. :  Horhns  Ooxn,  Tnbercalons 
Coxitis,  OozAlgla)  differs  in  no  respect  from  the  same  disease  as  it 
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affects  other  joints,  and  hence  no  detailed  notice  of  the  patholo^cal 
anatomy  is  required.  Suffice  it  to  say  that  it  may  originate  in  the 
synovial  membrane  or  bone,  more  frequently  in  the  latter,  and 
then  commencing  either  beneath  the  articular  cartilage  or  in 
connection  with  the  epiphyseal  cartilage  of  the  caput  femoris 
(Fig.  222).  Very  rarely  the  disease  becomes  circumscribed  in 
the  neck  of  the  bone,  forming  a  chronic  abscess,  the  diagnosis  of 
which  is  exceedingly  difficult.  More  usually  the  disease  spreads 
to  the  under  side  of  the  neck,  and  thus  involves  the  synovial 
membrane,  which  passes  into  a  state  of  pulpy  degeneration.    The 


The  epiphysis  of  ihe  caput  femoris  has  been  firactically  destroyed,  and  the 
acetabulum  is  enlarged  by  absorption  of  lis  ponterior  margin,  and  dis- 
placed upwards  (Iravriting  attlabvhim) .  The  rami  of  the  ischium  and 
pubes  liave  been  removed. 

substance  of  the  epiphysis  is  invaded,  and  caries  of  the  head  is 
thereby  produced,  together  with  necrosis  or  ulceration  of  the 
cartilage.  The  acetabulum  undergoes  similar  changes ;  from 
the  contact  and  backward  pressure  of  the  diseased  head  the 
posterior  acetabular  margin  is  absorbed  and  the  cavity  extended, 
whilst  at  the  Fame  time  a  new  rim  of  hone  forms  beneath  the 
adjacent  periosteum  at  a  slightly  higher  level,  thus  giving  rise  to 
what  is  known  as  a  '  (ravelling  acetabulum '  (Fig,  223).  In  this 
way  the  socket  is  increased  both  in  size  and  depth,  travelling 
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backwards  and  upwards  with  the  head  of  the  bone  towards  the 
dorsum  ilii.  Other  factors  assisting  in  the  displacement  of  the 
head  of  the  bone  are :  the  tonic  action  of  the  muscles,  keeping  the 
limb  in  a  position  of  flexion,  adduction,  and  inversion,  thereby 
causing  a  considerable  portion  of  the  head  to  project  out  of  the 
acetabulum ;  and  the  early  softening  and  destruction  of  the  pos- 
terior ligaments,  which  are  much  thinner  than  those  in  front  of  the 
joint.  Occasionally  a  mass  of  protuberant  granulations  sprouts  up 
from  the  centre  of  the  cavity,  and  may  also  assist  in  this  process. 
Should  the  acetabulum  be  perforated,  a  tuberculous  abscess  is 
likely  to  form  within  the  pelvis.     The  adjacent  pelvic  bones  may 
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Fig.  224. — Diagram  to  Illustrate  the  Positions  assumed  by  the  Limb 

IN  THE  Early  and  Late  Stages  of  Hip  Disease. 

A  represents  the  position  of  abduction  taken  by  the  right  limb  in  the  early 
stage  of  hip  disease,  and  B.  Nature's  method  of  masking  this  by  tilting 
the  pelvis  down  on  the  affected  side,  whilst  the  other  leg  is  adducted;  the 
effect  of  this  on  the  spine,  in  causing  a  lateral  deflection,  is  also  indicated. 
C  shows  the  same  thing  in  the  later  stage,  when  adduction  is  present, 
and  the  pelvis  is  tilted  upwards  on  the  affected  side,  thus  producing 
apparent  shortening  (D). 

either  become  thickened  by  the  deposit  of  osteophytes,  or  carious ; 
if  sepsis  is  present,  necrosis  may  aJso  supervene. 

Clinical  History. — The  patient,  usually  a  child,  is  observed  to 
limp,  and  may  complain  of  pain  either  in  the  hip  or  inner  side  of 
the  knee,  the  latter  being  due  to  the  fact  that  both  joints  are 
supplied  by  the  same  nerves,  viz.,  the  anterior  crural,  sciatic,  and 
obturator  trunks.  There  may  be  some  history  of  injury,  but  not 
necessarily.  On  examining  the  limb  in  the  early  stage^  it  is 
usually  found  to  be  apparently  lengthened^  whilst  the  thigh  is 
slightly  wasted.  The  nates  are  flattened,  and  the  gluteal  fold 
lost,  conditions  partly  due  to  atrophy  of  the  muscles,  partly  to 
the  flexion  of  the  limb.  The  joint  is  more  or  less  rigid,  and  pain 
is  produced  on  attempting  to  move  it,  or  on  jarring  the  leg,  as  by 
striking  the  heel  or  trochanter.      The  position  assumed  in  this 
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early  stage  is  one  of  slight  and  increasing  flexion,  abduction,  and 
aversion  (Fig.  224,  Af,  the  reason  for  this  being  that  thereby  the 
ligaments,  and  especially  the  ilio-fe moral,  are  most  relaxed,  and 
the  capacity  of  the  joint  is  at  its  greatest.  The  latter  fact  has 
been  demonstrated  in  the  healthy  cadaver  by  inserting  the  nozzle 
of  a  syringe  into  the  joint  through  the  acetabulum,  and  forcibly 
injecting  fluid,  when  this  position  is  at  once  assumed.  The 
flexion  and  abduction,  however,  are  not  always  evident,  since  the 
flexion  is  masked  by  lordosis  of  the  spine  {Figs.  225,  226),  and 
the  abduction  by  the  pelvis  being  tilted  down  on  the  affected 
side,  producing  thereby  apparent  lengthening  of  the  diseased 
limb  and  lateral  curvature  of  the  spine,  with  its  lumbar  convexity 


towards  the  affected  side  (Fig.  224,  B).  The  sound  leg  being 
brought  into  a  position  of  adduction,  the  parallelism  of  the  limbs 
is  maintained.  The  flexion  can  be  demonstrated  by  any  method 
which  obliterates  the  lumbar  curve  of  the  spine,  as  by  fully 
bending  up  the  sound  limb  on  the  abdomen,  tlie  affected  thigh 
rising  at  once  from  the  bed  and  forming  an  angle  which  indicates 
the  amount  of  flexion  (Fig.  226).  The  abduction  is  demonstrated 
by  laying  a  rod  across  the  two  anterior  superior  spines,  and 
placing  another  at  right  angles  to  its  centre.  This  will  not 
correspond  willi  the  line  of  the  body  or  of  ihe  limb,  but  makes 
an  angle  with  it.  The  eversion  cannot  be  masked.  The  rigidity 
is  easily  demonstrable  in  that  all  movements  of  the  hip-joint  are 
greaily  limited  ;  thus  if  an  attempt  is  made  to  bend  the  affected 
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thigh  on  the  abdomen,  the  corresponding  side  of  the  pelvis  is 
raised  with  it  from  the  bed. 

As  the  disease  progresses,  and  the  bones  become  more  exten- 
sively affected,  the  pain  increases,  with  nocturnal  startings,  whilst 
abscesses  form,  and  a  certain  amount  of  fever  and  constitutional 
disturbance  is  caused  thereby.  The  position  of  the  limb  also 
changes;  for  although  the  flexion  is  maintained  and  even  in- 
creased, adduction  and  inversion  are  now  associated  with  it. 
The  pelvis  is  tilted  up  on  the  affected  side  (Fig.  224,  C  and  D), 
causing  apparent  shortening ,  lateral  curvature  with  a  lumbar  con- 
vexity to  the  sound  side,  and  abduction  of  the  healthy  limb. 
No  satisfactory  cause  for  this  position  can  be  given,  but  it  is 
usually  attributed  to  the  yielding  of  the  posterior  and  outer  part 
of  the  capsule,  together  with  infiltration  and  weakening  of  the 
small  external  rotator  muscles,  allowing  the  adductors  and  internal 
rotators  unopposed  play. 

When  an  abscess  has  formed,  the  most  usual  situation  for  it  to 
point  is  a  little  in  front  of  and  internal  to  the  great  trochanter, 
close  to  the  insertion  of  the  tensor  fasciae  femoris.  It  may  reach 
that  spot  either  from  an  opening  in  the  anterior  part  of  the 
capsule,  coming  thus  to  the  surface  along  the  line  of  least 
resistance,  or  it  may  burrow  from  the  posterior  portion  of  the 
capsule  along  the  rotator  muscles  and  superior  gluteal  nerve. 
Less  frequently  abscesses  pass  directly  backwards  to  open  in  the 
gluteal  region,  or  forwards  along  the  pubo-femoral  ligament, 
pointing  on  the  inner  side  of  the  femoral  vessels  below  Poupart's 
ligament.  As  a  rare  complication,  the  tuberculous  process  may 
extend  to  the  bursa  under  the  psoas  tendon,  which  usually  com- 
municates with  the  joint,  leading  to  the  formation  of  an  abscess 
in  the  lower  part  of  Scarpa's  triangle,  and  occasionally  a  typical 
psoas  abscess  results  from  an  extension  upwards  within  the  sheath 
of  the  muscle  of  a  tuberculous  infection  from  this  bursa.  An  intra- 
pelvic  abscess  following  perforation  or  disease  of  the  acetabulum 
may  either  burrow  upwards,  and  come  to  the  surface  on  the  inner 
side  of  the  vessels  above  Poupart's  ligament ;  or  it  may  gravitate 
downwards,  and  burst  in  the  ischio-rectal  fossa,  close  to  the  tuber 
iscliii. 

The  final  stage  of  the  disease  is  one  of  real  shortening  (Fig  227), 
due  to  erosion  of  the  head  of  the  bone  and  its  displacement  back- 
wards upon  the  dorsum  ilii.  The  position  assumed  is  one  of 
increased  flexion,  adduction,  and  inversion ;  whilst  if  septic 
sinuses  persist,  hectic  fever  and  amyloid  changes  in  the  viscera 
are  likely  to  follow. 

At  any  stage  cure  by  ankylosis  may  be  obtained ;  but  unless 
the  abnormal  position  has  been  corrected  by  extension,  deformity 
is  almost  certain  to  be  present. 

The  Diagnosis  of  hip  disease  appears  to  be  a  matter  of  con- 
siderable difficulty  to  some,  if  we  may  argue  from  the  mistakes 
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which  commonly  occur.  The  pain  in  the  knee  present  in  the 
early  stages  leads  to  its  frequently  being  mistaken  for  disease  of 
that  articulation  ;  a  very  slight  amount  of  care  in  the  examination 
should  prevent  such  an  error.  From  disease  of  the  opposite  hip,  it 
is  recognised  by  the  relative  mobility  of  the  thigh  on  the  two 
sides.  The  diagnosis  from  sacro-iliac  disease  is  given  at  p.  619. 
Spinal  mischief  may  also  be  confounded  with  it,  if  a  psoas  abscess 
points  at  any  of  the  ordinary  situations  in  which  sinuses  form  in 
connection  with  the  hip-joint.  The  presence  of  spinal  deformity 
and   the  ability  to  perform  the  test  movement  for  hip  disease 


A  H 

Fig.  227— Position  ok  the  Limb  in  the  Latek  Stages  of  Hip  Disease. 

A  shows  more  especially  the  adduction  and  inversion  ;  D,  the  flexion  and 

compensatory  lordosis. 

should  readily  enable  the  surgeon  to  make  a  correct  diagnosis, 
but  it  must  not  be  forgotten  that  the  two  conditions  may  co-exist. 
If  the  limb  can  be  put  into  what  is  known  as  the  tailor's  position 
— that  is,  flexion  to  a  right  angle  with  marked  abduction  and 
eversion — one  may  be  practically  certain  that  hip  disease  is  not 
present. 

An  encapstilcd  abscess  in  the  neck  of  the  femur  is  a  condition  which 
it  is  very  difficult  to  distinguish  from  true  hip  disease.  A  constant 
deep  boring  pain  is  complained  of,  which  is  increased  by  pressure 
over  the  neck,  or  by  jarring  the  trochanter;  but  if  the  limb  is 
manipulated  gently,  it  can  be  proved  that  the  movements  of  the 
joint  are  not  really  impaired. 

The  Prognosis  of  hip  disease  is  by  no  means  unfavourable  if  the 
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condition  is  properly  treated.  Of  course,  the  patient  is  liable  to 
develop  acute  tuberculosis  or  tuberculous  disease  elsewhere  ;  or, 
if  abscesses  are  allowed  to  become  septic,  serious  complications — 
such  as  pyaemia,  saprxmia,  hectic  and  amyloid  disease— may 
ensue.  Apart  from  these,  however,  no  serious  consequences 
affecting  life  need  be  feared,  although  the  usefulness  of  the  limb 
may  be  seriously  crippled  from  shortening  or  ankylosis,  especially 
if  the  latter  occurs  in  a  faulty  position. 

The  Treatment  of  hip  disease  must  be  conducted  along  the 
same  lines  as  for  tuberculous  lesions  generally.  In  the  early  stages 
the  limb  is  kept  at  rest  by  the  application  of  a  Liston's  splint,  or  it 
may  be  placed  between  sandbags,  and  a  weight  and  pulley  attached. 
By  this  means  not  only  is  rest  assured,  but  deformity  is  prevented. 
If  the  amount  of  flexion  is  slight,  the  limb  may  be  allowed  to  lie 


1  possibly  induce 


1  the  bed  in  the  horizontal  posture  ;  this  \ 
some  compensatory  lordosis,  but  as 
the  muscular  spasm  relaxes,  the 
curvature  of  the  spine  disappears. 
When,  however,  a  considerable  de- 
gree of  flexion  is  present,  extension 
must  be  made  along  the  axis  of  the 
flexed  limb,  which  is  supported  on 
pillows.     It  will  be  found  that  after  |    > 

a  few  days  the  flexion  diminishes, 
and  the  limb  will  then  gradually 
assume  the  horizontal  position. 
Should  this  precaution  not  be 
adopted,  the  extension  merely  pro- 
duces lordosis,  and  the  pain  from 
intra-articuUr  tension  is  increased 
thereby.  The  general  health  of  the 
patient  must  at  the  same  time  be 
attended  to,  and  cod- liver  oil  and 
syrup  of  the  iodide  of  iron  may  be 
administered  with  benefit.  When 
the  more  urgent  symptoms  have  dis- 
appeared, a  Thomas's  hip-splint  is 
applied,  so  as  to  enable  the  patient 
to  get  about  (Fig.  228).  This  con- 
sists of  a  flat  bar  of  malleable  iron, 
about  an  inch  and  a  half  wide,  ex- 
tending from  the  axilla  to  below  the  knee ;  it  is  shaped  so  as  to 
fit  the  varying  curves  of  the  body,  and  cross-pieces  embrace  the 
trunk  at  the  level  of  the  nipples,  as  also  the  thigh  and  the  calf; 
it  is  firmly  bandaged  to  the  body  and  limb.  A  patten  is  placed 
under  the  boot  of  the  sound  leg,  and  the  pwtient  allowed  to  get 
about  on  crutches.  This  apparatus  should  be  worn  for  six 
months  after  all  signs  of  active  disease  have  disappeared.     It 
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may  also  be  employeJ  in  l!ie  earlier  and  more  painful  stages  >1 
it  is  at  first  bent-so  as  to  accommodate  itself  to  the  flexed  position 
of  the  limb ;  as  the  effect  of  the  rest  becomes  evident  in  a 
diminution  of  muscular  spasm,  the  splint  can  gradually  be 
straightened  out,  so  that  at  length  the  limb  is  fully  extended. 

When  abscesses  form,  they  may  be  opened  antiseptically 
drained,  or  preferably  tapped  and  injected  with  iodoform, 
former  precautions  as  to  rest  and  constitutional  treatment 
still  maintained.  More  extensive  operative  measures  —  such 
excision  of  the  head  by  the  anlfrior  method  (p.  624) — are  sometii 
undertaken  in  the  early  stages  to  cut  short  the  disease,  especJi 
when  prolonged  treatment  is  impracticable,  as  amongst  the  p( 
or  when  the  general  health  and  constitutional  powers  are  defecti' 
The  removal  of  the  whole  head  necessarily  involves  the  up] 
epiphysis,  and  hence  defective  growth  of  the  femur  results, 
as  immediate  shortening.  For  these  reasons,  as  also  becai 
repair  is  possible  in  most  cases  without  operation  (when  there  is 
certain  amount  of  recuperative  power  and  prolonged  treatment ' 
feasible),  this  proceeding,  at  one  time  so  common,  is  being  " 
carded  more  and  more  in  favour  of  conservative  measures. 

It  is  sometimes  possible,  however,  to  save  some  portion  of 
head,  and  if  so,  this  should  always  l>e  attempted.  A  very  succ< 
ful  series  of  cases  has  recently  been  pubhshed,  in  which  the  joint 
was  opened  from  the  front,  the  interior  freely  curetted  (in  one  case 
after  a  temporary  dislocation  of  the  head),  the  bone  scraped,  and 
in  more  than  one  case  a  channel  gouged  along  its  anterior  wall  to 
expose  and  remove  a  deep  focus.  Indeed,  when  one  attempts  to 
save  the  head  of  the  femur  in  this  way,  it  is  always  well  to  remove 
the  compact  tissue  from  the  front  of  the  neck  so  as  to  expose  and 
explore  the  epiphyseal  line.  By  this  plan,  shortening  and  defective 
growth  can  to  a  large  extent  be  avoided. 

In  the  laUT  stages,  and  especially  where  sinuses  have  formed  a 
the  gluteal  region  or  liehind  the  trochanter,  excision  by  the  f-osti 
method  (p.  625J  is  preferable;  this  is  usually  an  easy  matt< 
since  the  head  is  probably  eroded  and  displaced.  The  sinuses 
should,  if  possible,  be  included  in  the  incision,  but  under  any  cir- 
cumstances must  be  opened  up  and  scraped.  When  the  aceta- 
bulum is  extensively  implicated,  the  disease  can  only  be  satisfac- 
torily dealt  with  by  removing  the  head  of  the  bone,  and  the  posterior 
method  affords  the  best  means  of  subsequent  drainage  ;  of  course 
this  presumes  that  the  general  condition  of  the  patient  btts 
not  been  serioiisly  undermined,  and  that  there  is  a  good  pros- 
pect of  gaining  a  useful  limb.  Otherwise  awpulalion  through  the 
hip-joint  is  rerjuired,  especially  when  the  mischief  has  extended 
into  the  pelvis,  or  when,  after  e.\cision,  a  weak,  flail-like  limb, 
results  or  osteomyelitis  supervenes.  It  is  also  needed  when  afl 
excision  sinuses  persist  and  lead  down  into  the  acetabular  cavit] 
from  which  there  is  a   plentiful  secretion  of  pus,  and 


:tive  ^^^1 

d  u^^l 


DISEASES  OF  JOINTS 


entrance  to  which  the  upper  end  of  the  femur  is  drawn,  thereby 

obstructing  the  escape  of  the  discharge,  and  rendering  dressing 
both  difficult  and  painful.  The  operation  often  gives  most  excellent 
results,  the  patient's  condition  rapidly  improving.  Removal  by 
the  anterior  racquet  method  is  perhaps  the  most  convenient. 


Disease  of  the  Sacro-iliac  Joint. 

Tuberculous  disease  of  this  joint  is  most  commonly  met  with  in 
adults,  but  rarely  in  children.  It  may  commence  in  the  synovial 
membrane,  but  is  frequently  the  result  of  mischief  starting  in  the 
pelvic  bones,  especially  the  ilium.  The  FattaoloEical  Anatomy 
calls  for  no  description,  inasmuch  as  it  follows  the  ordinary 
course  of  tuberculous  disease. 

The  Clinical  Signs  consist  of  pain  and  a  sense  of  wealtness  in 
the  lower  part  of  the  back,  increased  by  standing,  walking,  or 
any  movement — such  as  coughing,  sneezing,  and  the  like — which 
calls  the  flat  abdominal  muscles  mto  sudden  action  and  drags  on 
the  ilium.  It  is  of  a  very  unpleasant  character,  a  sensation  as  if 
the  pelvis  were  coming  lo  pieces  being  experienced  by  the  un- 
fortunate individual.  Owing  to  the  fact  that  the  lumbo-sacral 
cord  passes  in  front  of  the  articulation,  pain  is  often  referred  to  the 
gluteal  region  or  down  the  leg.  Movements  of  the  limb  cause 
pain  if  the  pelvis  is  not  supported,  but  can  be  freely  performed  if 
the  pelvis  is  steadied.  Compression  together  of  the  innominate 
bones,  or  their  forcible  separation,  is  the  means  of  most  effectually 
demonstrating  the  existence  and  situation  of  the  pain.  The 
patient  is  unable  to  stand  or  to  put  any  weight  on  the  affected 
limb,  and  hence  limps  during  walking,  allowing  his  body  to  lean 
forwards,  and  making  use  of  a  stick.  There  is  apparent  lengthen- 
ing on  the  affected  side,  but  on  measurement  from  the  anterior 
superior  spine  to  the  internal  malleolus  the  leg  is  found  to  be  of 
same  length  as  its  fellow.  This  appearance  is  due  to  the  fact 
that  the  whole  innominate  lione  is.  tilted  downwards  and  forwards, 
so  that  the  anterior  superior  spine  is  at  a  lower  level  and  more 
prominent  than  that  on  the  opposite  side.  The  region  of  the 
synchondrosis  is  often  swollen,  puffy,  and  tender ;  whilst  after  a 
time  abscesses  form,  which  may  either  point  immediately  over 
the  articulation,  or  burrow  upwards  into  the  lumbar  region,  or 
forwards  into  the  groin,  or  downwards  into  the  pelvis,  opening  in 
the  ischio-rectal  fossa,  The  last  is  a  most  serious  complication, 
since  it  necessarily  introduces  the  septic  element. 

The  Diagnosis  needs  to  be  made  from  sciatica,  hip  disease,  and 
spinal  disease.  Sriativa  is  known  by  the  character  of  the  pain, 
which  shoots  down  the  back  of  the  thigh  in  the  course  of  the  great 
sciatic  nerve,  which  may  be  distinctly  tender  on  pressure.  There 
is  no  apparent  elongation  of  the  limb,  and  compression  together 
of  the  pelvic  crests  is  painless.     From  affections  of  the  hip-joint, 
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sacro-iliac  disease  is  recognised  by  the  fact  that,  if  the  pelvis  is 
supported,  the  thigh  may  be  moved  in  all  directions  without  great 
discomfort ;  whilst  compression  of  the  pelvis  in  hip  disease  causes 
no  pain.  Moreover,  in  the  advanced  stages  of  hip  disease,  there 
is  apparent  or  real  shortening,  a  condition  never  noticed  in  the 
sacro-iliac  affection.  From  spinal  disease^  the  diagnosis  should  not 
be  difficult  if  a  careful  examination  of  the  spine  and  pelvis  is 
made. 

The  Prognosis  of  sacro-iliac  disease,  though  usually  stated  to 
be  unfavourable,  is  not  necessarily  so  if  asepsis  is  mamtained ;  it 
is  the  admission  of  the  septic  element  that  constitutes  the  main 
danger.  When  affecting  girls,  it  may  lead  to  subsequent  deformity 
of  the  pelvis  and  trouble  in  parturition. 

Treatment  in  the  early  stages  consists  in  absolute  rest,  with 
the  application  of  a  pelvic  support,  and  attention  to  the  general 
health,  combined  possibly  with  local  counter-irritation.  When 
abscesses  form,  they  should  be  freely  opened,  and  if  diseased  bone 
can  be  felt  with  a  probe,  it  should  be  scraped  or  cut  away,  and 
the  parts  swabbed  over  with  pure  carbolic  acid.  Occasionally  it 
is  necessary  to  remove  the  posterior  part  of  the  iliac  crest  in  the 
neighbourhood  of  the  posterior  superior  spine  in  order  to  gain 
access  to  the  diseased  area ;  this  may  be  accomplished  by  the 
chisel  or  trephine  through  a  vertical  incision,  and  we  have  had  a 
number  of  excellent  results  from  this  proceeding. 

Excision  of  Joints. 

Excision  of  joints  is  an  operation  which,  though  formerly 
undertaken  in  a  few  isolated  instances  for  compound  fractures 
and  dislocations,  has  only  during  the  past-  fifty  years  been  estab- 
lished on  a  scientific  basis,  or  utilized  to  any  great  extent.  The 
late  Sir  William  Fergusson  was  one  of  the  chief  pioneers  in  this 
branch  of  operative  surgery,  and  to  his  skill  and  insight  we  owe 
much  of  what  has  thus  been  gained.  Since  the  introduction  of 
antisepsis,  however,  the  operations  have  been  still  further  elabo- 
rated, and  excision  is  now  undertaken  for  many  conditions  that 
formerly  would  not  have  been  so  treated.  The  chief  articular 
lesions  for  which  excision,  partial  or  complete,  is  now  recom- 
mended are  as  follow  :  i,  For  compound  dislocations  or  fracture- 
dislocations  ;  2,  for  various  forms  of  simple  or  comminuted 
fracture  in  the  neighbourhood  of  joints  where  ankylosis  is  likely 
to  follow,  and  either  interfere  seriously  with  the  utility  of  the 
joint  or  fix  it  in  a  bad  position  ;  the  shoulder  and  elbow  are  the 
joints  most  frequently  dealt  with  in  this  way ;  3,  for  some  forms 
of  congenital  or  old-standing  dislocation  which  cannot  be  other- 
wise remedied  ;  4,  in  the  later  stages  of  acute  arthritis,  where 
the  ends  of  the  bones  are  carious,  the  joint  disorganized,  and 
chronic  suppuration  is  present ;  5,  in  tuberculous  arthritis,  where 
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palliative  treatment  has  failed  to  cut  short  the  disease,  or  where 
disorganization  of  the  joint  has  occurred  with  erosion  of  the  ends 
of  the  bones ;  6,  for  ankylosis  of  certain  joints,  consecutive  to 
arthritis,  either  acute,  tuberculous,  or  syphilitic,  especially  if  in  a 
bad  position  ;  7,  for  osteo-arthritis  in  special  regions. 

The  results  to  be  attained  necessarily  vary  in  the  different 
joints,  and  according  to  the  particular  causes.  Sometimes  anky- 
losis in  a  good  position  is  all  that  can  be  expected,  in  others  a 
freely  moveable  pseudarthrosis  ;  in  some  cases  the  removal  of 
certain  diseased  tissues  is  the  primary  object  of  the  operation, 
whilst  in  others  no  disease  is  present.  All  these  varying  con- 
ditions must  be  taken  into  consideration  in  determining  the  nature 
and  extent  of  any  excision. 

The  late  Professor  Oilier  of  Lyons  emphasized  and  established 
the  benefits  to  be  derived  from  subperiosteal  resections  in 
certain  cases.  Necessarily,  every  excision  must  lead  to  considet- 
able  interference  with  the  peri-articular  structures ;  muscles  and 
tendons  have  to  be  detached  from  their  insertions,  and  portions 
of  the  bones  removed.  If,  however,  the  periosteum  is  raised, 
together  with  the  attached  muscles  and  tendons,  prior  to  sawing 
or  cutting  the  bones  away,  a  more  satisfactory  reproduction  of  the 
articular  structures  follows,  and  the  movements  of  the  joint  suffer 
less  interference  than  if  one  cuts  away  the  periosteal  envelope 
with  the  bone.  Of  course,  where  the  periosteum  is  invaded  with 
tubercle,  this  should  not  be  attempted,  whilst  in  some  joints — 
such  as  the  elbow — there  is  no  advantage  to  be  derived  from  it, 
since  there  is  always  a  tendency  to  too  great  a  formation  of  bone, 
and  this  would  possibly  be  exaggerated  by  a  subperiosteal  resec- 
tion. It  is  rather  in  the  operations  undertaken  for  traumatic 
lesions  that  this  plan  is  to  be  recommended. 

In  a  small  textbook  like  this  we  must  perforce  limit  ourselves 
to  a  description  of  the  methods  most  commonly  adopted,  and 
refer  students  to  special  works  on  Operative  Surgery  for  further 
details. 

Shoulder-joint. — Excision  of  the  shoulder-joint  may  be  needed  for  tuber- 
culous disease,  for  the  later  stages  of  acute  arthritis,  occasionally  for  osteo- 
arthritis if  the  disease  is  limited  to  this  articulation,  for  compound  or  com- 
minuted fractures,  and  possibly  for  simple  fractures  of  the  anatomical  neck 
when  associated  with  dislocation  of  the  small  detached  head  of  the  bone.  In 
old  unreduced  dislocations  where  passive  movement  is  impracticable,  and 
there  is  little  hope  of  improvement,  excision  may  give  excellent  results. 

operation. — The  patient  lies  on  the  back,  the  shoulder  projecting  somewhat 
over  the  edge  of  the  table,  and  with  a  sandbag  beneath  the  scapula  to  steady 
it.  The  arm  being  slightly  rotated  inwards,  an  incision  is  made  from  a  point 
midway  between  the  coracoid  process  and  the  acromion,  extending  downwards 
and  outwards  for  3  or  4  inches  through  the  fibres  of  the  deltoid  muscle 
(Fig.  229,  D).  It  is  better  to  incise  the  deltoid  than  to  pass  between  it  and 
the  pectoralis  major,  the  cephalic  vein  and  accompanying  arter>'  being  thus 
uninjured.  The  wound  is  thoroughly  opened  up  by  means  of  retractors,  and 
the  bicipital  groove  looked  for ;  an  incision  is  made  along  its  outer  border, 
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and  Ihe  long  tendon  of  the  biceps,  if  still  present,  turned  out,  and  held  (o  the 
inner  side  by  a  blunt  hook.  A  twig  of  the  anterior  circumflex  artery  will  here 
be  divided,  and  need  a  li^ture,  Tbc  arm  is  now  thoroughly  everted,  and  the 
tendon  of  the  subscapularis  and  the  anterior  part  of  the  capsule,  with  which 
it  is  incorporated,  freely  divided ;  where  practicable,  the  attachments  of  the 
muscle  10  the  bone  should  be  separated  subperiosteal ly,  a  proceedinf;  pre- 
senting no  difficulty  where  inflammition  has  previously  existed.  The  ann  is 
noiv  inverted  and  held  downwards  by  Ihe  side  of  the  table,  so  as  to  bricg  the 
great  lulierosily  into  view  ;  the  muscles  attached  to  this  process  are  dealt  with 
in  a  similar  way.  and  the  upper  part  of  the  capsule  freely  opened.  The  head 
of  the  bone  is  then  protruded  into  the  wound,  and  removed  by  the  saw.  It 
will  often  suffice  to  apply  the  saw  obliquely  through  the  substance  of  the 
tuberosity ;  this  is  to  be  preferred  to  removal  of  the  whole  tuberosity  by  a 
horizontal  incision  at  a  lower  level.  The  synovial  membrane  and  glenoid 
cavity  are  dealt  with  as  circumstances  may  dictate,  and  it  is  often  advisable 
to  make  a  counter-opening  through  th:  posterior  axil  lary  fold  for  the  ir 
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Fig.  aag. — Incision  ?oii  Excision  or  Shodlder. 
A,  eoi&coid  process ;   B,  tip  of  acromion ;   C,  intermuscular  line  between 

dslloid  and  pecloralisouijor:  D,  incision. 

of  a  drainage-lube:  Ihe  anterior  wound  can  then  be  entirely  closed.  In 
applying  the  dressing,  care  must  be  taken  to  put  a  good  pad  in  the  axilla,  so 
as  to  keep  the  arm  from  being  drawn  forcibly  inwards  by  the  muscles  attached 
to  Ihe  bicipital  sroove.  There  is  no  need  to  commence  passive  moven 
before  the  end  of  the  first  week.  Fibrous  union  usually  results,  and  the  m 
■3  of  the  shoulder  are  generally  very  good. 


for  tuberculous  arthritis,  and  possibly  in  the  later  stages  of  acute  arthritis. 
The  best  plan  of  operating  is  as  follows:  A  single  longitudinal  incision. 
5  inches  in  length,  is  made  in  the  middle  line  of  the  posterior  aspect  of  the 
joint,  extending  for  equal  distances  above  and  below  the  tip  of  Ihe  olecranon, 
and  a  little  to  the  inner  side  The  limb  is  held  across  Ihe  patient's  body,  lh« 
surgeon  standing  on  the  aRected  aide.     The  incision  extends   through   ilie 
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substance  of  the  triceps  down  to  the  bone.  The  origin  of  the  flexor  carpi 
ulnaris  and  the  inner  half  of  the  triceps  tendon  are  detached,  and  the  hollow 
between  the  olecranon  and  the  internal  condyle  cleared,  the  knife  being  kept 
close  to  the  bone,  and  the  soft  parts  relnicted  by  a  vigorous  use  of  the  thumo- 
nail.  By  this  means  the  ulnar  nerve  escapes  injury,  and,  indeed,  is  often  not 
seen  at  adl.  The  internal  lateral  ligament  should  be  divided,  and  the  common 
origin  of  the  flexors  from  the  front  of  the  inner  condyle.  The  outer  half  of 
the  joint  is  then  dealt  with  in  a  similar  way,  the  anconeus  being  divided  close 
to  its  insertion  to  the  ulna,  the  continuity  of  the  triceps  with  the  deep  fascia 
covering  it  being  also  maintained.  The  origin  of  the  extensor  muscles  is 
separated  from  the  back  of  the  outer  condyle,  and  the  external  lateral  ligament 
severed.  The  joint  can  now  be  freely  opened  by  dividing  any  of  the  fibres 
of  the  posterior  ligament  which  remain  intact,  and  the  denuded  ends  of  the 
bones  protruded  from  the  wound.  The  lower  end  of  the  humerus  is  now 
thoroughly  cleared,  and  the  articular  surface  removed,  the  section  passing 
through  the  centre  of  the  olecranon  fossa.  The  olecranon,  together  with  the 
upper  articular  surface  of  the  coronoid  process  and  the  head  of  the  radius, 
are  next  sawn  ofl",  care  being  taken  to  draw  aside  and  protect  the  soft  parts  by 
retractors,  especially  those  covering  the  ulnar  nerve.  The  synovial  membrane 
can  be  dealt  with  as  may  be  necessary.  Even  if  the  head  of  the  radius  is  free 
from  disease,  nothing  is  gained  by  leaving  it  intact,  sfnce  ankylosis  is  very 
likely  to  follow  unless  plenty  of  bone  is  removed.  For  a  similar  reason  sub- 
periosteal resection  is  needless,  and,  indeed,  is  an  undesirable  refinement. 
The  wound  is  carefully  sutured,  and  a  drainage-tube  inserted  for  a  few  hours. 
The  limb  is  kept  on  a  hinged  angular  splint  for  a  week,  by  which  time  union 
of  the  external  wound  should  be  complete,  but  the  position  is  altered  each  day. 
After  a  week,  the  splint  may  be  dispensed  with,  and  the  limb  kept  at  rest  on 
a  pillow,  free  passive  movement,   both  angular  and  rotatory,  being  daily 

Practised.  Considerable  attention  is  needed  in  order  to  obtain  a  good  result, 
ut  in  a  successful  case  every  movement  of  the  joint  is  perfectly  restored. 
As  a  rule,  the  lower  end  of  the  humerus  develops  two  lateral  bony  processes, 
like  malleoli,  within  the  grasp  of  which  the  upper  rounded  ends  of  the  mdius 
and  ulna  are  able  to  move. 

The  WriBt-joint  is  only  excised  for  extensive  tuberculous  disease  when 
Shbscesses  anci  sinuses  are  present.  Ankylosis  of  the  articulation,  though  a 
troublesome  condition,  is  not  sufliciently  so  to  require  such  treatment.  The 
best  method  to  employ  is  that  known  as  Lister's  operation,  a  somewhat  com- 
plicated proceeding,  but  which  in  suitable  cases  gives  excellent  results.  Prior 
to  operating  the  fingers  are  well  bent,  so  as  to  break  down  any  adhesions  which 
are  present.  Two  incisions  are  made,  one  on  the  radial  side  of  the  dorsum, 
and  the  other  on  the  inner  or  ulnar  aspect  of  the  wrist.  The  dorsal  incision  is 
angular  (Fig.  230,  L,  L),  commencing  at  a  point  on  the  back  of  the  radius 
between  the  tendons  of  the  extensor  secundi  mternodii  pollicis  (B)  and  the  ex- 
tensor communis  digitorum  (D) ;  it  is  at  first  parallel  to  the  former  tendon,  and 
on  its  ulnar  side,  till  it  reaches  the  base  of  the  second  metacarpal  bone,  when 
its  direction  is  changed,  and  it  courses  downwards  along  that  bone  for  an 
inch  or  two.  It  should  extend  to  the  bone,  and  in  doing  so  the  tendons  of 
the  extensor  carpi  radialis  longior  and  brevior  (H  and  I)  are  divided  as  close 
to  their  attachments  as  possible.  The  tendinous  structures  are  then  stripped 
ofi"  the  back  of  the  dorsum  on  either  side  of  the  incision,  and  on  the  outer 
side  a  pair  of  cutting  pliers  is  insinuated  so  as  to  detach  the  trapezium 
from  the  rest  of  the  carpus.  The  synovial  sheaths  of  these  tendons  should,  if 
possible,  not  be  opened.  The  hand  is  then  rolled  over,  and  the  ulnar  incision 
made  well  on  the  inner  side  of  the  limb,  extending  for  at  least  3  inches 
between  the  extensor  and  flexor  carpi  ulnaris  tendons.  The  separation  of  the 
extensor  tendons  from  the  back  of  the  carpus  is  now  completed,  and  the 
attachment  of  the  extensor  carpi  ulnaris  (K)  divided.  The  tissues  on  the 
palmar  aspect  of  the  joint  are  detached,  the  pisiform  being  severed  from 
the  rest  of  the  carpus,  and  where  possible  left,  and  the  hook  of  the  unciform 
dippsd  off  with  cutting  pliers.     Tne  carpus  is  now  free  front  and  back,  and 
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the  bones  are  either  removed  piecemeal  or  taken  away  «  bloc  by  inserting  a 
pair  of  catting  pliers  above  and  below,  and  dividing  their  upper  and  lower 
connections  ;  more  usually  the  carpal  bonea  are  piclied  out  in  fragments. 
Attention  is  then  directed  lo  the  lower  ends  of  the  radius  and  ulna,  and  to  (ha 
articular  ends  of  the  metacarpal  tones,  all  the  cartilage  and  the  intervening 
synovial  tissue  being  cleared  away.  Finally,  the  remaininR  fragments  of  the 
carpus  are  dealt  with  as  the  case  may  require.  The  radial  incision  may  often 
be  entirely  closed,  whilst  a  drainage-tube  is  inserted  through  the  ulnar  wound. 
The  hand  is  placed  on  a  special  splint,  with  a  thick  convex  cork  support  for 
the  palm,  which  keeps  the  wrist  slightly  extended,  and  with  a  short  lateral 

Srojection  upon  which  the  thumb  can  rest.  The  fingers  must  be  thoroughly 
cued  and  extended  daily,  beginning  on  the  second  or  third  day,  but  the  wrist 
should  be  kept  at  rest  until  it  is  quite  firm.  There  is  a  much  greater  tendencjr 
to  a  flail-like  joint  than  to  undue  fixity,  owing  to   ' 


at  of  bone  n 


Fto.  230. — Excision  or  m  Wrist. 

A,  Radial  artery;  B.  extensor  secnndi  intemodii  pollids;  C,  eit.  Indicis; 

D,  ext.  communis  digitorum ;  E.  ext.  minimi  digiii :  F,  ext.  primi  inter- 

nodii   pollicis ;   G.  ext.  ossis   metacarpi  pollicis ;   H.  ext.  carpi   radialii 

loneior  ;  1,  exi.  carpi  radialis  brevior ;  K,  ext.  carpi  ulnaris ;  L,L,  line  of 

and  the  necessary  divisions  of  all  the  extensors  of  the  carpus  :  if  such  occurs,  a 
leather  support  must  he  worn,  either  as  a  temporary  or  permanent  appliance. 

The  Hip-Joint  is  rarely  excised  for  conditions  other  than  luberculousdiscase, 
and  even  for  this  it  is  performed  much  less  frequently  than  formerly.  There 
are  two  chief  methods  of  operating,  the  anterior  and  (he  posterior. 

I.  Excision  by  the  aHleriar  method  is  carried  out  as  follows:  The  incision 
(Fig.  75  D  ;  p.  2i)2)  extends  from  immediately  below  (he  anterior  superior  spine 
vertically  downwards  for  3  or  4  inches.  I(  passes  between  the  tensor  fascia: 
femoris  and  sartorius  muscles  superficially,  and  between  the  glutei  and  rectus 
deeply,  a  small  arterial  twig  from  the  external  circumflex  being  divided  at 
this  stage.  The  neck  of  the  bone  and  capsule  of  (he  join(  are  exposed,  and 
the  latter  is  freely  incised  along  its  attachment  lo  the  anterior  intertrochanleric 
line,  so  as  10  allow  of  the  admission  of  the  tinker,  tvhcrcliy  the  joint  can  l>e 
fully  explored.  The  neck  of  liie  bone  is  cut  through  in  situ  by  means  of  an 
Adams'  osteotomy  saw,  the  incision  through  the  bone  being  placed  obliquely 
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downwards  and  inwards.  The  head  of  the  bone  is  now  either  prised  out  of 
the  acetabulum  by  an  elevator,  or  grasped  by  lion  forceps  and  twisted  out,  a 
matter  easily  accomplished  where  the  articular  structures  are  diseased,  but 
a  proceeding  of  some  difficulty  in  the  normal  joint  of  a  cadaver.  As  much  of 
the  infected  synovial  membrane  as  possible  is  clipped  away  with  scissors, 
and  the  acetaoulum  scraped,  if  necessary.  The  external  wound  is  either 
closed,  with  the  exception  of  an  opening  for  a  drainage-tube,  or  stuffed  with 
gauze  soaked  in  iodoform  emulsion.  There  may  be  comparatively  little 
shortening  of  the  limb  as  the  result  of  this  proceeding,  but  the  movements 
are  considerably  limited. 

2.  Excision  by  the  posterior  method,  as  we  have  already  said,  is  usually 
undertaken  in  the  later  stages  of  the  disease.  Any  sinuses  which  exist  pos- 
teriorly may  be  utilized,  but  if  the  skin  is  unbroken,  an  incision  known  as 
Langenbeck's  may  be  employed  (Fig-  231).  The  patient  lies  on  the  sound 
limb,  whilst  the  affected  thigh  is  flexed.  The  incision  is  made  in  the  line  of 
the  femur,  extending  2  inches  above  the  top  of  the  great  trochanter,  and  about 
3  inches  below  it.  It  is  carried  at  once  down  to  the  bone,  and  the  muscles 
attached  to  the  summit  and  posterior  border  of  the  great  trochanter  freely 
divided,  as  close  to  the  bone  as  possible.  The  capsule  is  opened  to  a  sufficient 
extent  to  allow  of  the  exploration  of  the  joint  by  the  finger.  If  the  disease 
is  very  extensive,  the  femur  is  now  chiselled  across,  immediately  below  the 
great  trochanter,  but  above  the  lesser.  The  upper  end  of  the  bone  is 
grasped  by  lion  forceps,  and  twisted  out  of  the  acetabulum,  after  division 
of  the  remaining  structures,  which  are  attached  chiefly  along  its  anterior 
border.  The  ligamentum  teres  has  almost  always  been  previously  destroyed, 
and  hence  this  stage  of  the  operation  is  not  especially  dimcult.  The  synovial 
membrane  and  acetabulum  are  easily  reached,  and  the  diseased  portions 
removed.   In  favourable  cases  a  drainage-tube  may  be  inserted,  and  the  wound 

closed,  but  not  uncommonly  it  is  wiser  to 
partially  stuff  it  with  gauze  infiltrated  with 
iodoform,  and  allow  it  to  heal  by  granulation. 
Slight  extension  of  the  limb  should  be  sub- 
sequently made,  so  as  to  prevent  undue  shorten- 
ing from  the  traction  of  tne  long  thigh  muscles. 
The  leg  is  placed  between  sandbags,  or  a  Liston's 
long  splint  applied.  Fibrous  ankylosis,  with  a 
certain  limited  amount  of  movement,  is  the 
usual  result. 

It  is  not  always  necessary  to  include  the 
trochanter  in  this  operation.  If  the  disease  is 
limited  to  the  head  of  the  bone,  it  alone  should 
be  removed,  with  as  little  disturbance  as 
possible  to  the  muscles  passing  to  the  trochanter. 
If  such  can  be  effected,  the  subsequent  mobility 
and  usefulness  of  the  limb  are  considerably  in- 
creased. 

The    advantages    claimed    for    the  anterior 
method  are :  that  it  is  a  less  severe  operation. 
Fig.  231. — Langenbeck's  In-  that  fewer  muscles  and  tendons  are  interfered 
cisioN  FOR  Excision  of  the  with,  that  no  vessels  of  importance  are  divided. 
Hip  from  Behind.     (Till-  and  that  only  the  head  of  the  bone  is  excised. 
MANNS.)  The  objections  to  it  are  :  that  the  drainage  pro- 

vided is  very  unsatisfactory,  that  the  trochanteJ 
cannot  be  readily  dealt  with,  whilst  it  is  also  difficult  to  remove  all  the 
synovial  membrane. 

The  great  advantages  of  the  posterior  operation  are  that,  in  spite  of  a  free 
division  of  the  muscular  and  tendinous  attachments,  excellent  drainage  is 
provided,  and  both  trochanter  and  acetabulum  are  readily  accessible.  On 
the  whole,  the  anterior  method  should  be  employed  in  the  early  stages  of  the 
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disease,  the  posterior  in  the  later.     The  situation  of  abscesses  or  sinuses  may, 
however,  determine  the  choice  of  the  surgeon. 

The  Knee-joint  is  excised  for  tuberculous  disease,  osteo-arthritis,  or  deformity 
due  to  osseous  or  fibrous  ankylosis  in  a  bad  position.  A  horseshoe-shaped 
incision  is  made,  extending  from  the  back  of  one  condyle  to  the  other,  reaching 
downwards  nearly  as  far  as  the  tubercle  of  the  tibia.  The  limb  is  well  flexed,  the 
ligamentum  patellae  divided,  and  the  joint  opened.  The  skin  and  subcutaneous 
tissues  are  then  separated  from  the  anterior  surface  of  the  patella,  which  may 
be  at  once  removed  by  a  curved  incision  above  it,  communicating  on  either 
side  with  that  already  made  below.  The  flexion  is  now  increased,  and  the 
lateral  ligaments  divided :  by  this  means  the  interior  of  the  joint  is  freely 
exposed,  so  that  the  attachments  of  the  crucial  ligaments  to  the  tibia  can  also 
be  severed.  The  lower  end  of  the  femur  is  then  cleared  of  diseased  synovial 
membrane,  so  as  to  allow  of  the  application  of  a  broad  excision  saw.  The 
usual  rule  given  as  to  the  direction  of  the  saw-cut  in  the  bone  is  that  the 
exposed  bony  surface  left  after  removing  its  articular  end  should  be  absolutely 
horizontal,  supposing  the  patient  to  be  standing  upright ;  personally,  we 
prefer  to  make  the  sections  so  that  the  limb  shall  be  left  very  slightly  flexed 
and  in-kneed,  a  position  which  greatly  adds  to  the  subsequent  comfort  of  the 
patient  To  accomplish  this,  the  saw  must  be  applied  parallel  to  the  articular 
surface,  i.e.,  at  right  angles  to  the  axis  of  the  body,  not  of  the  femur,  and  with 
a  slight  upward  slant  from  before  backwards.  The  bone  should  be  partially 
sawn  through  by  a  side-to-side  movement,  but  the  posterior  surface  of  the 
condyles  should  be  divided  by  raising  or  depressing  the  handle  of  the 
instrument,  so  that  the  structures  lying  behind  in  the  intercondyloid  notch  are 
not  encroached  upon.  Sufficient  bone  should  be  sawn  off  in  the  adult  to 
include  the  greater  part  of  the  articular  cartilage,  but  as  little  as  possible  con- 
sistent with  removing  all  the  disease,  otherwise  the  limb  is  shortened  to  such 
an  extent  as  to  interfere  with  its  subsequent  usefulness.  The  head  of  the  tibia 
is  then  protruded,  and  cleared  from  the  neighbouring  soft  parts;  it  is  held 
absolut^y  vertical,  and  a  saw  applied  in  a  horizontal  position,  the  bone  being 
divided  from  before  backwards.  Any  diseased  synovial  membrane  is  now 
dissected  away,,  special  attention  being  directed  to  the  subcrureal  p>ouch.  All 
bleeding-points  having  been  secured  by  ligature,  the  bones  are  fitted  together, 
and,  if  considered  advisable,  secured  in  position  by  thick  silver  wire,  or  silver- 
plated  nails  or  screws.  The  external  incision  is  closed,  drainage-tubes  being 
inserted  at  each  an^le  of  the  wound.  A  Gooch's  splint  is  applied  to  the  limb, 
and  in  this  it  remains  until  sound  healing  has  occurred,  sifter  which  an  im- 
moveable case  either  of  plaster  of  Paris  or  water-glass  is  kept  on  until  eight  or 
ten  weeks  have  elapsed  since  the  operation. 

The  Ankle-joint  is  excised  for  tuberculous  disease.  Two  incisions  are  made, 
an  inner  and  an  outer.  The  outer  incision  runs  along  the  anterior  border  of  the 
fibula  and  curves  round  the  outer  malleolus,  being  about  3  inches  in  length. 
The  lower  end  of  the  fibula  is  exposed,  and  by  preference  subperiosteally. 
The  external  lateral  ligament  is  split  vertically,  and  separated  from  its  attach- 
ments to  the  fibula,  its  continuity  with  the  periosteum  being,  however,  main- 
tained. The  fibula  is  then  divided  about  i  inch  above  the  tip  of  the  malleolus, 
and  the  latter  process  of  bone  removed.  The  periosteum  and  ligaments  are 
separated  as  far  as  possible  from  the  front  and  back  of  the  bones.  The 
inner  incision  is  T-shaped,  and  is  made  along  the  inner  surface  of  the  tibia, 
with  a  short  transverse  cut  at  its  lower  end,  which  reaches  just  below  the 
inner  malleolus.  The  periosteum  and  internal  lateral  ligament  are  dealt  with 
as  on  the  outer  side,  and  the  front  and  back  of  the  tibia  are  easily  denuded. 
The  inner  malleolus  is  projected  from  the  wound,  and  the  lower  end  of  the 
tibia  removed  by  a  keyhole  saw,  the  dorsal  structures  being  held  aside  by  a 
retractor.  The  articular  surface  of  the  astragalus  is  sawn  off  from  the  outer 
wound,  or,  if  advisable,  the  whole  of  the  bone  may  be  removed. 

The  above  subperiosteal  method  of  excision  is  one  of  the  best  that  have 
been  suggested.     The  greatest  care  should  be  taken  not  to  open  the  sheaths  of 
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the  tendons,  and  in  dressing  the  wound  the  foot  must  be  kept  at  right  angles 
to  the  leg,  and  no  lateral  deviation  permitted.  As  soon  as  possible  it  is 
encased  in  plaster  of  Paris,  windows  being  left  for  the  dressing  of  the  wounds, 
if  necessary. 

In  non-tuberculous  cases  a  transverse  incision  extending  from  one  malleolus 
to  the  other  may  be  employed.  Sutures  are  placed  through  the  tendons  above 
and  below,  and  they  are  then  divided  ;  the  anterior  tibial  nerve  is  similarly 
secured  above  and  below  before  division,  and  the  vessels  are  divided  between 
ligatures.  By  opening  the  capsule  a  very  free  exp>osure  of  the  joint  surfaces 
is  provided,  permitting  a  very  thorough  excision.  The  tendons  and  nerve  are 
carefully  sutured  together  before  closing  the  wound. 

Excision  of  the  Astragaliu  is  sometimes  rec^uired  in  the  treatment  of  tuber- 
culous disease  of  contiguous  joints,  as  also  in  some  cases  of  talipes  and  of 
fractures  or  dislocations  of  the  bone.  Many  methods  of  operating  have  been 
described,  but  we  think  it  is  best  accomplished  through  a  single  vertical 
incision  over  the  front  of  the  ankle,  running  parallel  to  the  vessels  and  tendons, 
which  are  carefully  avoided  and  stripped  back  from  the  dorsum  by  means  of 
periosteal  detachers,  so  that  the  upper  surface  of  the  astragalus  can  readily  be 
reached.  The  astragalo-scaphoid  and  ankle-joint  are  then  freely  opened,  and 
the  ligamentous  and  fascial  connections  on  either  side  severed.  Tne  neck  of 
the  bone  may  with  advantage  be  divided  at  this  stage,  and  its  head  removed, 
so  as  to  give  access  to  the  under  surface  and  allow  of  the  division  of  the  strong 
interosseous  ligament  extending  between  the  adjacent  surfaces  of  the  astragalus 
and  OS  calcis.  It  may  be  possible  to  remove  the  rest  of  the  bone  in  one  frag- 
ment, but  it  is  certainly  wiser  to  break  it  up  with  chisel  or  gouge,  and  take  it 
away  piecemeal. 
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CHAPTER  XXI. 

INJUBIES  OF  THE  SPINE. 

The  spinal  cord  is  protected  from  injury  in  a  most  complete  and 
efficacious  manner,  (a)  Its  position  between  the  bodies  and  the 
laminae  with  the  spinous  processes  arising  therefrom  is  itself 
mechanically  advantageous,  since,  whether  the  spine  is  forcibly 
flexed  or  extended,  the  cord  remains  midway  between  the  points 
of  chief  compression  or  extension,  and  hence  in  a  position  of  rest. 
(b)  The  buffer-like  action  of  the  intervertebral  discs,  and  the 
varying  curves  of  the  column,  serve  to  distribute  some  part  of 
any  force  that  reaches  it.  (c)  There  is  ample  space  in  the 
medullary  canal,  in  which  the  cord  with  its  membranes  is  slung 
by  prolongations  of  dura  mater  around  the  issuing  nerves,  whilst 
the  cord  itself  hangs  loosely  within  the  dura  mater,  suspended  by 
the  ligamenta  denticulata,  and  surrounded  by  cerebro-spinal  fluid. 
(d)  The  cord  terminates,  in  an  adult,  at  the  lower  border  of  the 
first  lumbar  vertebra,  a  spot  well  above  the  junction  of  the  fixed 
base  and  the  moveable  upper  part,  a  point  where  the  effect  of  jars 
and  wrenches  is  mainly  felt,  (e)  Nature  has,  moreover,  intro- 
duced a  whole  series  of  buffers  and  other  means  of  preventing 
shock  to  the  spine  when  a  person  falls  on  his  feet,  e.g.,  the  arches 
and  elasticity  of  the  foot,  the  changes  in  direction  of  the  bones  at 
each  joint,  the  interarticular  cartilages  of  the  knee,  etc. 

The  parts  of  the  spine  most  exposed  to  injury  are  those  where 
a  fixed  and  moveable  portion  meet,  e.g.,  the  dorsi-lumbar  and  the 
cervico-dorsal  regions.  The  upper  part  of  the  dorsal  curve,  which 
is  relatively  weak  and  projects  backwards,  is  thereby  exposed  to 
injury,  so  that  fractures  are  not  at  all  uncommon  about  the  fourth 
dorsal  vertebra.  The  close  proximity  of  the  head  explains  the 
frequency  of  lesions  about  the  upper  cervical  region. 

Sprains. 

Sprains  and  strains  of  the  spine  are  very  common  accidents,  a 
fact  not  to  be  wondered  at,  when  we  consider  the  complicated 


INJURIES  OF  THE  SPINE  629 


muscular  and  ligamentous  arrangements  present.  They  are 
prcxiuced  by  any  sudden  or  unexpected  movements,  such  as  falls, 
especially  from  horseback,  railway  accidents,  and  the  like.  The 
injury  is  most  likely  to  affect  mobile  parts  of  the  spine,  t,g,,  the 
cervical  and  lumbar  regions,  and  may  be  limited  to  the  liga- 
mentous or  muscular  structures,  or  may  involve  both.  The 
resulting  Signs  are  simply  those  of  a  severe  but  localized  trauma, 
viz.,  pain,  tenderness,  bruising,  and  perhaps  a  little  swelling ;  the 
subjective  phenomena  are  much  increased  by  movement,  so  that 
the  spine  is  always  kept  rigidly  quiet.  If  only  the  muscles  or 
interspinous  ligaments  are  involved,  no  further  consequences 
are  likely  to  arise ;  but  when  the  ligamenta  subflava  are  lacerated 
and  the  spinal  canal  is  thus  opened,  the  gravest  symptoms  may 
ensue  from  blood  finding  its  way  into  the  canal  outside  the  dura 
mater,  leading  possibly  to  paraplegia,  which  may  be  of  a  tempo- 
rary or  permanent  nature.  InHammation  of  the  damaged  fibrous 
tissues  may  also  extend  to  the  meninges  and  cord,  and  cause 
compression  of  the  latter  or  even  organic  disease.  Moreover,  in 
patients  of  a  tuberculous  temperament,  spinal  caries  may  be  set 
up  as  a  result  of  such  injuries,  whilst  syphilitic  or  malignant 
disease  has  also  been  known  to  follow. 

In  the  cervical  region,  sprains  are  very  liable  to  occur  as  a  result 
of  severe  blows  on  the  head,  causing  rupture  of  the  inter- transverse 
ligaments,  and  the  displacement  may  be  so  great  as  to  simulate 
dislocation.  The  head  and  neck  are  held  immoveable  and  rigid, 
and  there  is  often  considerable  loss  of  power,  the  patient  being 
sometimes  unable  to  lift  the  head  spontaneously  from  the  pillow. 
Sprains  in  the  lumbar  region  are  very  common,  both  as  a  result 
of  railway  injuries,  when  they  are  often  associated  with  nervous 
symptoms  (p.  640),  and  as  a  consequence  of  overlifting,  when  the 
quadratus  lumborum  is  most  likely  to  be  affected.  The  back  is 
kept  fixed  and  rigid,  the  patient  being  unable  to  turn  or  stoop 
without  pain.  Sometimes  haematuria  results  from  injuries  in  the 
lumbar  region,  arising  from  an  associated  contusion  of  the  kidneys. 

Treatment. — The  patient  should  be  kept  at  rest,  and  fomenta- 
tions applied  to  the  injured  part.  When  the  painful  or  inflam- 
matory symptoms  have  disappeared,  massage  with  stimulating 
liniments  is  needed.  In  the  severer  cases  the  individual  should  be 
kept  in  bed  for  six  or  eight  weeks,  and  in  the  cervical  region  some 
form  of  mechanical  support  may  be  subsequently  necessary.  The 
appearance  of  inflammatory  symptoms  involving  the  meninges 
calls  for  greater  care  ;  the  patient  should  then  be  kept  as  much  as 
possible  in  the  prone  position,  and  a  spinal  icebag  applied.  The 
onset  of  paraplegia,  due  either  to  haemorrhage  or  inflammatory 
exudation,  would  raise  the  question  of  laminectomy  (p.  644). 
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Penetrating  Wounds  of  the  Spine. 

These  lesions  are,  fortunately,  uncommon  in  civil  practice, 
being  generally  due  to  stabs  with  pointed  instruments,  such  as 
bayonets,  or  to  gunshot  wounds.  They  occasionally  result  from 
falls,  the  unfortunate  individual  becoming  impaled  on  area 
railings,   branches  of  trees,  etc.     The  Ssrmptoms  produced  are 

(a)  those  due  to  the  wound  in  the  soft  parts,  which  may  also 
involve  the  peritoneal  and  pleural  cavities,  or  damage  some  of 
the  viscera ;  in  the  neck,  the  vertebral  artery  is  exposed  to  injury 
from  this  type  of   accident,  leading    to  serious    hemorrhage ; 

(b)  various  forms  of  fracture,  the  cord  being  compressed  by 
fragments  of  bone  which  have  been  driven  inwards,  or  by 
extravasated  blood ;  (c)  those  due  to  laying  open  the  spinal  mem- 
branes, e.g,f  loss  of  cerebro-spinal  fluid,  which  in  itself  might 
prove  fatal  by  draining  the  cerebral  cavity,  and  so  causing  pressure 
on  the  base  of  the  brain,  or  at  a  later  date  may  determine  the 
patient*s  death  by  setting  up  diffuse  septic  meningitis  (p.  638) ; 
and  (d)  those  due  to  wounds  of  the  spinal  cord.  The  effects  of  a 
total  transverse  lesion  at  different  levels  of  the  spine  are  given  at 
p.  643 ;  even  if  the  patient  escapes  the  dangers  of  diffuse  septic 
meningitis,  he  will  later  on  develop  acute  myelitis.  Of  course, 
the  division  of  the  cord  may  be  only  partial,  or  it  may  escape 
entirely,  whilst  nerve  roots  or  trunks  may  be  involved,  and  in  the 
lumbar  or  sacral  regions  the  cauda  equina  may  be  divided. 

Treatment  consists  in  thoroughly  exploring  the  wound  under 
an  anaesthetic,  removing  foreign  bodies  or  displaced  fragments  of 
bone,  and  attempting  to  render  it  aseptic.  Wounds  of  the  vertebral 
artery  or  other  structures  are  dealt  with  secundum  artern,  and  special 
attention  is  naturally  given  to  the  cord  and  its  membranes.  Should 
the  dufa  mater  have  been  opened,  and  the  cord  have  escaped 
injury,  an  attempt  may  be  made  to  close  the  wound  in  the 
meninges,  and  the  patient  should  subsequently  be  kept  in  the 
prone  position  and  with  the  head  low,  so  as  to  prevent,  as  far  as 
possible,  the  escape  of  cerebro-spinal  fluid.  If  the  cord  itself  is 
divided  or  lacerated,  it  is  useless  trying  to  unite  it,  since  its  function 
in  conducting  impulses  from  the  brain  downwards  is  inevitably 
destroyed.  Where,  however,  the  cauda  equina  has  been  injured, 
it  is  perfectly  justifiable  to  lay  open  the  spinal  canal  to  a  sufficient 
extent  to  expose  the  divided  nerve  trunks,  and  then  to  suture  them. 

Fractures  of  the  Spine. 

Oauses. — The  spine  may  be  broken  as  the  result  of  (a)  direct 
violence  J  e,g.y  a  fall  on  the  back  over  some  projecting  body, 
such  as  a  carpenter's  bench  or  a  railing,  or  a  blow  on  the  back 
with  a  heavy  stone  or  with  a  swinging  baulk  of  wood,  or  a  gun- 
shot wound.  This  type  of  accident  may  involve  any  part  of  the 
spine,  and,  excluding  those  arising  from  gunshot,  is  less  frequent 
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than  the  class  next  to  be  described.  Of  necessity,  the  spine  breaks 
at  the  point  struck ;  the  posterior  parts  of  the  vertebrae  are  most 
likely  to  be  damaged  in  this  form  of  injury,  (b)  Fractures  are 
also  due  to  indirect  violence,  then  usually  occurring  in  the  lower 
cervical  or  upper  dorsal  regidns.  They  are  caused  by  forcible 
flexion  of  the  spine,  as  by  a  fall  downstairs  with  the  head  doubled 
up,  or  by  taking  a  *  header '  into  shallow  water,  or  when  a  man, 
being  driven  under  a  bridge,  omits  to  stoop,  and  so  is  caught 
between  the  arch  and  the  cart,  or  sometimes  by  the  fall  of  a  heavy 
weight  on  the  back  of  the  neck,  the  spine  bending  and  breaking 
at  the  weakest  spot. 

Fractures  of  the  spine  may  be  divided  into  two  main  classes, 
according  to  whether  or  not  they  are  complete — that  is,  according 
to  whether  the  continuity  of  the  column  is  destroyed  or  not. 

(A)  Incomplete  Fractures  may  be  met  with  in  various  forms, 
and  are  most  frequently  due  to  direct  violence. 

(i.)  Fractures  of  the  Spinous  Processes  rarely  occur  except  in  the 
lower  cervical  or  dorsal  regions.  In  the  upper  cervical  region  the 
spines  are  short  and  retracted  to  allow  of  extension  of  the  head, 
whilst  in  the  lumbar  they  are  also  short,  but  very  strong.  The 
fracture  is  almost  always  due  to  direct  violence,  and  is  charac- 
terized by  the  signs  of  a  local  trauma,  together  with  great 
mobility,  perhaps  crepitus,  and  irregularity  in  the  line  of  the 
spines.  The  process  is  occasionally  much  depressed,  and  may 
even  cause  paraplegia  by  being  driven  into  the  spinal  canal. 

(ii.)  Fracture  of  the  Lamina  is  a  not  uncommon  accident,  always 
resulting  from  direct  violence.  If  only  one  lamina  is  broken,  the 
signs  are  not  very  distinct,  and  cord  symptoms  are  rare.  When 
both  laminae  yield,  the  posterior  part  of  the  neural  arch,  carrying 
with  it  the  spinous  process,  is  very  likely  to  be  depressed  to  a 
sufiicient  extent  to  compress  the  cord  and  give  rise  to  paraplegia. 
Crepitus  is  often  obtainable,  and  a  gap  in  the  line  of  the  spinous 
processes  can  usually  be  felt. 

(iii.)  Fracture  of  the  Transverse  Processes  is  but  rarely  met  with 
apart  from  other  lesions  of  the  spine. 

(iv.)  Partial  Fracture  through  the  bodies  may  occur  in  the  form 
of  fissures,  which  produce  but  little  effect,  except  pain  and 
rigidity,  and  cannot  be  diagnosed  with  certainty. 

Even  in  fractures  where  displacement  is  not  present,  paraplegic 
symptoms  may  arise,  either  immediately  from  concussion  of  the 
spinal  cord,  or  later  on  from  the  pressure  of  ha^morrhagic  or 
inflammatory  effusions. 

The  Treatment  merely  consists  in  keeping  the  patient  at  rest 
for  a  time.  The  question  of  laminectomy  for  paraplegia,  due 
either  to  displacement  of  the  laminae  or  to  haemorrhage,  will  be 
discussed  later  (p.  644). 

(B)  Complete  Fractures  are  usually  associated  with  displace- 
ment, and  loss  of  continuity  of  the  spinal  column,  and  hence 
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are  often  termed  Fracture-DislocationB.  They  result  either  from 
direct  or  indirect  violence.  There  is  always  a  tolerably  extensive 
lesion  (Fig.  232) ;  thus,  the  spinous  processes  and  lamina;  may  or 
may  not  be  fractured,  the  ligamenta  interspinosa,  supraspinosa, 
and  subtlava  torn,  the  articular  processes  fractured  in  the  lumbar 
and  dorsal  regions,  or  displaced  without  fracture  in  the  cervical, 
and  either  the  intervertebral  substance  torn  across,  or  the  bodies 
broken,  thus  severing 
the  spine  into  two 
halves.  The  upper  or 
moveable  portion  is 
usuallydriven  forwards 
over  the  lower  or  more 
fixed  fragment,  and  im- 
pactionorcomminution 
is  often  present.  The 
spinal  cord  is  com- 
pressed between  the 
upper  end  of  the  lower 
fragment  and  the  la- 
minae of  the  upper 
fragment,  and  although 
the  displacement  may 
be  naturally  remedied 
by  the  falling  liack  of 
the  bones  into  position 
('recoil'),  yet  theeffects 
of  the  crush  on  the  cord 
are  usually  irremedi- 
able. In  slighter  cases 
the  spinal  membranes 
may  be  merely  punctured  by  a  splinter  of  bone,  or  haemorrhage 
may  occur  either  within  the  membranes,  or  outside  them  in  the 
fatty  theca  vertebralis.  Excessive  indirect  violence  may  lead  to 
an  associated  fracture  of  the  sternum. 

The  Signs  of  a  complete  fracture  are  usually  very  evident,  con- 
sisting of  local  pain,  swelling,  and  bruising,  and  a  certain  amount 
of  angular  deformity,  more  or  less  according  to  circumstances.  It 
may  be  possible  to  elicit  crepitus,  if  the  parts  are  not  impacted, 
but  all  unnecessary  movement  should  be  avoided  for  fear  of 
adding  to  the  injury  of  the  cord.  Paraplegia  below  the  part 
injured  is  present  in  most  cases,  and  with  it  some  amount  of 
general  shock.  When  the  cord  is  disintegrated  or  divided, 
symptoms  of  spinal  myelitis  rapidly  follow,  and  a  fatal  issue 
often  occurs  at  an  early  date  from  toxaemia  following  septic 
cystitis  or  sloughing  of  the  nates.  The  special  phenomena  of 
paraplegia  are  dealt  with  at  p.  641. 

The  Prognoala  of  these  cases  turns  largely  on  the  situation  of 


Fig,  33a, — Complete  Fhacture-Dc 
OP  THE  Spine  in  teee  Lowek  Dor^^al  Region 
wrxH  Displacement,  and  Compression  or 
THE  COKD.     (After  Keen  and  White.) 
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the  injury  and  the  amount  of  mischief  sustained  by  the  cord. 
The  higher  the  lesion,  the  greater  the  danger,  although  patients 
with  paraplegia  from  cervical  fracture  may  live  for  years,  and  even 
partially  recover,  if  the  cord  has  not  been  totally  disintegrated. 

The  Treatment  naturally  varies  with  the  character  of  the  case. 
The  patient  is  carefully  placed  on  a  prepared  bed,  the  greatest 
gentleness  being  used  in  handling  and  lifting  him,  for  fear  of 
increasing  the  damage  to  the  cord.  The  bed  must  be  firm,  though 
not  hard ;  perhaps  the  best  type  to  employ  is  a  horsehair  mattress 
placed  over  fracture-boards ;  nothing  more  soft  or  yielding  is  per- 
missible. Spring  beds  and  wire-wove  mattresses  are  most  undesir- 
able. A  water-bed  is  required  in  the  later  stages,  but  should  not 
be  used  at  first,  as  it  is  scarcely  firm  enough.  The  shock  resulting 
from  the  accident  is  treated  in  the  usual  way  by  warmth  and,  if 
need  be,  by  stimulants ;  but  it  must  be  remembered  that  anaesthetic 
regions  of  the  body  can  be  easily  blistered  or  burnt  by  hot-water 
bottles,  unless  carefully  guarded  by  flannels.  When  reaction  has 
occurred,  a  more  thorough  examination  of  the  patient  can  be 
made,  and  the  subsequent  course  of  action  decided  on. 

(a)  In  a  small  minority  of  the  cases  operative  treatment  is  justifiable. 
We  shall  discuss  later  on  (p.  644)  the  indications  for  laminectomy. 

{b)  When  the  displacement  f>ersists  owing  to  impaction  of  the 
fragments,  reduction  under  an  anaesthetic  may  possibly  be  under- 
taken, provided  that  the  lesion  is  not  in  the  cervical  region,  and 
the  paraplegia  not  complete.  Of  course,  if  other  internsd  injuries 
are  present  which  render  the  case  hopeless,  nothing  should  be 
done.  Great  care  must  be  used  in  attempting  reduction,  since 
the  object  is  to  relieve  pressure  on  the  cord,  and  any  undue 
violence  may  readily  increase  the  mischief ;  in  the  lumbar  region, 
however,  considerable  force  may  be  employed  without  much 
danger.  Whether  reduction  is  accomplished  or  not,  the  further 
treatment  must  be  directed  in  accordance  with  the  indications 
given  in  the  next  paragraph.  Where  the  surgeon  fails  to  reduce 
the  deformity,  it  may  sometimes  be  advisable  to  make  gradual 
extension  from  the  feet  or  neck  by  the  use  of  weight  and  pulley. 

(c)  In  many  cases,  as  soon  as  the  patient  is  laid  flat  on  a  bed, 
the  displacement  remedies  itself,  especially  if  the  spine  has  been 
comminuted,  and  then  the  treatment  must  be  symptomatic,  as  also 
after  reduction  or  operation,  where  the  paraplegia  persists  or  is 
only  slowly  recovered  from.  He  is  kept  in  bed,  absolutely  flat, 
and  with  the  head  low ;  perhaps  some  form  of  mechanical  sup- 
port, e,g,,  a  plaster  of  Paris  or  leather  jacket,  may  be  considered 
advisable ;  but  its  application  is  always  a  matter  of  difficulty, 
and  in  the  early  stages  it  does  but  little  good.  Food  is  regularly 
administered,  and  at  first  must  be  light  and  readily  assimilable. 

The  chief  care  of  the  attendants  must  be  directed  to  the  skin, 
bladder,  and  bowels.  Bedsores  are  extremely  liable  to  form  on  all 
points  of  pressure,  and  hence  the  nates  and  heels  must  be  care- 
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fully  guarded  (p.  80).  In  turning  the  patient  to  attend  to  the 
nates,  the  body  must  be  rolled  over  as  a  whole,  and  not  merely 
the  pelvis  twisted.  It  will  often  be  found  advisable  to  have  a 
divided  mattress  placed  beneath  the  pelvis,  so  that  one  lateral 
s^ment  may  be  removed  at  a  time,  and.  thus  rotation  of  the 
body  will  not  be  needed.  A  bedpan  can  also  be  used  in  this  way 
without  disturbing  the  spine.  When  the  bladder  is  paralyzed,  the 
urine  must  be  withdrawn  by  a  catheter.  One  of  the  greatest 
dangers  that  the  patient  runs  is  from  the  supervention  of  septic 
cystitis,  and  the  extension  of  the  inflammation  upwards  to  the 
kidneys.  This  is  always  due  to  infection  from  without,  and  the 
greatest  care  must  be  taken  to  prevent  it.  The  penis  should  be 
thoroughly  purified,  and  the  urethra  well  flushed  out  before 
passing  an  instrument  in  these  cases;  in  the  intervals  between 
instrumentation  the  penis  is  wrapped  in  a  dry  antiseptic  or  sterilized 
dressing.  Only  soft  rubber  catheters  are  employed,  and  these 
must  be  kept  absolutely  aseptic  by  immersion  in  5  per  cent, 
carbolic  lotion,  or  i-iooo  sublimate,  which  is  subsequently  re- 
moved before  use  by  washing  with  a  solution  of  boric  acid. 
Should  sepsis  occur,  the  bladder  is  irrigated  twice  daily  with 
some  mild  antiseptic,  such  as  Condy's  fluid,  boric  acid,  boro- 
glyceride  (i  in  20),  or  sanitas  (i  in  20),  whilst  urotropine,  salol  or 
boric  acid  in  10  grain  doses  may  be  administered  by  the  mouth 
thrice  daily.  Probably,  in  spite  of  all  precautions,  the  condition 
will  persist,  and  prove  fatal  from  extension  to  the  kidneys.  The 
bowels  are  always  obstinately  constipated,  and  must  be  opened 
either  by  purgatives  or  simple  enemata. 

Under  such  a  regime  the  patient  may  gradually  recover,  but 
more  often  succumbs  to  septic  poisoning  or  exhaustion.  Occa- 
sionally he  may  live  for  a  long  time,  although  paralyzed,  possibly 
developing  some  amount  of  reflex  micturition,  if  the  lumbar 
centres  are  not  involved.  Varying  degress  of  restoration  of 
power  in  the  lower  limbs  are  also  met  with. 

Dislocations  of  the  Spine. 

By  dislocation  of  the  spine  is  meant  a  displacement  forwards, 
either  partial  or  complete,  of  the  upper  part  of  the  spine,  with 
separation  of  the  articular  processes,  and  tearing  of  the  inter- 
vertebral substance.  A  pure  dislocation  can  only  occur  in  the 
cervical  region,  and  even  then  it  is  not  uncommonly  associated 
with  a  fracture.  The  reason  for  this  depends  partly  on  the 
immobility  of  the  dorsal  and  lumbar  vertebrae  in  the  latter  regions, 
and  partly  on  the  direction  of  their  articular  processes.  In  the 
cervical  region  these  look  mainly  upwards  and  downwards,  with  a 
slight  slope  forwards  and  backwards,  so  that  it  is  not  difficult  for 
one  to  slip  over  the  other ;  in  the  dorsal  region  they  are  placed 
nearly  vertical,  looking  forwards  and  backwards,  whilst  in  the 
lumbar  they  are  also  vertical,  but  look  inwards  and  outwards,  the 
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lower  enclosing  the  upper  as  in  a  sheath,  so  that  in  the  last  two 
regions  of  the  spine  dislocation  is  impossible  without  concurrent 
fracture  of  the  articular  processes  and  probably  of  the  laminae. 

Any  part  of  the  cervical  region  may  be  the  seat  of  a  dislocation. 
The  occiput  has  been  displaced  from  the  atlas  in  a  few  cases, 
resulting  in  sudden  death ;  but  if  incomplete,  life  has  been  pro- 
longed for  a  few  hours  or  days.  Dislocation  of  the  atlas  from  the 
axis  has  followed  blows  on  the  neck,  or  has  been  the  cause  of 
death  in  hanging,  whilst  the  attempt  to  lift  a  struggling  child  by 
the  head  has  sometimes  led  to  this  calamity.  In  almost  all  cases 
the  odontoid  process  has  been  fractured  or  the  transverse  liga- 
ment torn,  causing  instant  death  from  compression  of  the  cord, 
owing  to  the  head  and  atlas  slipping  forwards.  Lateral  displace- 
ment from  rotation  has  also  been  observed,  the  cord  symptoms 
then  being  of  a  milder  type. 

Dislocation  may  occur  between  any  two  of  the  lo/ver  five  cervical 
vertebra^  but  perhaps  most  frequently  between  the  fifth  and  sixth. 
It  is  almost  invariably  the  result  of  forcible  flexion  of  the  head 
and  neck,  perhaps  combined  with  rotation,  and  as  a  rule  the 
intervertebral  articulations  are  torn  open,  whilst  the  supraspinous 
and  interspinous  ligaments,  the  ligamenta  subflava,  and  the 
anterior  and  posterior  common  ligaments,  are  lacerated,  and  the 
intervertebral  substance  torn  across,  or  a  scale  of  the  articular 
surface  detached.  The  head  and  upper  portion  of  the  spine  are 
displaced  forwards,  so  that  the  cartilaginous  surfaces  of  the 
articular  processes  of  the  lower  vertebra  project  behind  the 
laminae  and  transverse  processes  of  the  upper,  and  the  lower 
articular  processes  of  the  upper  vertebra  lie  within  the  inter- 
vertebral notch  of  the  lower  bone  (Fig.  233,  A  and  B,  a).  Two 
forms  of  dislocation  are  met  with — the  unilateral  and  bilateral. 

(a)  Unilateral  Dislocations  of  the  cervical  spine  is  due  to  force 
appHed  from  the  back  and  side  of  the  neck.  The  head  is  turned 
towards  the  opposite  side,  and  more  or  less  fixed,  whilst  there  is 
no  evidence  of  compression  of  the  cord,  although  a  tingling  and 
neuralgic  pain  along  the  course  of  the  nerves  may  arise  from 
pressure  upon  and  stretching  of  the  nerve  trunks  in  the  inter- 
vertebral notch.  The  spinous  processes  may  be  irregular  and 
displaced  laterally,  whilst  the  line  of  the  transverse  processes  is 
similarly  altered  ;  such  signs  are,  however,  very  difficult  to  make 
out  in  thick  necks.  If  left  unreduced,  the  vertebra  becomes  fixed 
in  its  new  position,  the  head  and  neck,  displaced,  and  permanent 
neuralgia  may  result.  In  such  cases,  if  seen  early,  replaccfnent 
may  be  attempted.  The  patient  is  anaesthetized,  the  body  fixed, 
the  head  and  neck  flexed,  and  traction  made  in  that  position,  so 
as  to  unlock  the  edges  of  the  articular  processes.  Reduction  may 
be  accomplished  with  a  definite  snap  or  catch.  In  old-standing 
cases  an  operation  may  sometimes  be  attempted  to  relieve  pressure 
on  the  nerves,  but  it  is  impossible  to  replace  the  bones. 
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(b)  Bilateral  DlBlocation  (Fig.  333,  A  and  B),  if  complete,  is 
always  accompanied  with  pressure  upon  the  cord  and  paraplegia ; 
occasionally,  however,  it  is  only  partial,  and  then  the  cord  may 
escape  without  immediate  injury,  owing  to  the  large  size  of  the 
canal  in  this  region  ;  hasmorrhage  and  inflammation  may  subse- 
quently cause  grave  symptoms.  Troatmest  is  of  but  little  avail  in 
most  of  the  cases  of  complete  double  dislocation,  since  probably 
the  cord  is  irretrievably  damc^ed ;  but  where  paraplegia  is  incom- 


Fio.  233.— Dislocation  or  the  Cervical  Si'INE,  {After  Keen  and  Wiute,) 
A,  As  seen  from  in  front ;  B.  side-view  ;  aa  indicate  Ibe  lower  articular  facets 

of  the  upper  or  displaced  vertebra,  which  are  thus  seen  to  lie  in  front  of 

the  upper  articular  processes  of  the  lower  vertebra. 

plete  it  is  possible  that  benefit  may  arise  from  early  interference. 
Replacement  by  traction  on  the  head  with  the  neck  flexed  may 
be  first  carefully  tried,  and  failing  that  laminectomy  should  be 
performed.  After  stripping  the  muscles  from  the  bones,  the 
surgeon  will  see  the  two  cartilage-covered  surfaces  of  the  upper 
articular  processes  of  the  lower  vertebra  standing  out  clearly 
behind  the  lamina;  of  the  displaced  bone.  Upward  traction  on  the 
head  may  now  again  be  made,  and  reduction  thus  attempted ;  but 
if  this  does  not  succeed,  as  small  a  portion  as  possible  of  the  upper 
margins  of  the  exposed  articular  processes  is  excised  in  order  to 


INyURIES  OF  THE  SPINE  637 


allow  of  the  unlocking  of  the  bones ;  if  the  whole  processes  axe 
removed,  reduction  is  much  easier,  but  Nature's  barrier  to  prevent 
a  recurrence  of  the  trouble  has  been  taken  away,  and  Axation 
of  the  spinal  column  in  its  natural  position  becomes  im[>ossible. 
The  sudden  relief  of  pressure  not  uncommonly  causes  such  an 
interference  with  the  intravascular  tension  in  the  cervical  cord 
as  to  lead  to  a  temporary  cessation  of  the  breathing,  for  which 
artificial  respiration  is  required.  It  is  usually  advisable  not  only 
to  replace  the  bones,  but  also  to  open  the  spinal  canal  and  mem- 
branes, so  as  to  remove  any  pressure  of  blood  or  inflammatory 
exudation  which  may  exist.  The  results  of  such  operations  are 
not  particularly  satisfactory. 

Secondary  Effects  following  Spinal  Injuries. 

Injuries  of  the  spinal  column  are  frequently  associated  with,  or  followed 
by.  conditions  affecting  the  cord  and  its  membranes  which  may  lead  to  the 
gravest  results,  even  when  the  local  lesion  to  the  spine  has  been  comparatively 
slight.  These  are  frequently  combined  with  one  another  in  the  most  puzzling 
fashion,  so  that  it  is  often  difficult  to  state  the  exact  nature  of  a  certain  group 
of  symptoms ;  for  simplicity's  sake  we  shall  discuss  them  here  without  attempt- 
ing to  describe  the  various  combinations  which  may  present  themselves. 

The  following  secondary  effects  may  be  met  with  after  spinal  injuries: 
la)  Direct  spinal  concussion ;  (b)  spinal  haemorrhage ;  (c)  spinal  meningitis ; 
{(fl  spinal  myelitis;  and  (e)  spinal  neurasthenia  (or  railway  spine). 

Direct  ConcuBsion. — This  condition  may  be  due  to  severe  blows  in  the  back, 
which  do  but  little  damage  to  the  spinal  column,  or  may  be  caused  by  accidents 
which  lead  to  the  infliction  of  greater  mischief,  but  without  any  serious  dis- 
placement of  parts.  The  term  '  concussion  '  should  be  limited  to  those  cases 
where  energetic  traumatic  influences  {/alls,  blows,  collisions,  etc.)  have  given  rise  to 
severe  disturbance  of  the  functions  of  the  cord  without  any  considerable  visible  anatomical 
changes  in  the  latter  (Erb).  In  fact,  the  term  is  really  only  applicable  to  those 
cases  which  recover  more  or  less  completely ;  if  recovery  does  not  ensue, 
minute  extravasations  or  other  lesions  have  been  present,  constituting  a  con- 
dition of  contusion  rather  than  concussion.  It  is  somewhat  doubtful,  however, 
whether  all  these  cases  are  not  due  to  minute  haemorrhages. 

The  Symptoms  produced  are  those  of  a  more  or  less  complete  and  immediate 
loss  of  function  of  that  portion  of  the  cord  situated  below  the  point  struck. 
Thus,  a  varying  degree  of  paraplegia  is  produced,  the  signs  of  which  differ  with 
the  region  affected  (see  p.  643).  In  addition,  the  patient  is  usually  prostrate 
from  general  shock  to  the  system,  and  the  reflexes  are  often  totally  lost — 
at  any  rate,  for  a  time — as  a  result  of  the  shock  to  the  cord.  Death  may  be 
caused  at  once  by  a  blow  in  the  upper  cervical  region,  or  varying  degrees  of 
loss  of  power  and  sensation  may  be  produced  in  any  or  all  of  the  limbs.  In 
the  lower  cervical  region  the  arms  are  mainly  affected,  and  perhaps  some  par- 
ticular nerve  may  be  picked  out  and  paralyzed.  In  the  lumbar  and  dorsal 
regions  a  more  typical  paraplegia  is  produced,  with  loss  of  power  over  the 
sphincters,  and  loss  of  reflexes.  Priapism  never  occurs  in  simple  concussion. 
The  temperature  of  the  body  may  be  depressed,  and  the  extremities  pallid  and 
cold  ;  the  pulse  is  rapid  and  weak,  and  the  respirations  shallow. 

The  Prognosis  is  always  uncertain,  as  in  cases  where  there  is  no  displace- 
ment it  is  impossible  to  gauge  the  extent  of  the  mischief.  If  merely  con- 
cussion is  present,  the  patient  is  likely  to  recover ;  if  the  cord  is  contused,  or 
haemorrhage  has  occurred  into  it,  a  perfect  recovery  can  scarcely  be  expected. 

In  the  Treatment  absolute  rest  to  the  spine  is  of  the  greatest  importance,  and 
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this  should  be  maintained  if  possible  in  the  prone  position,  so  as  not  only  to 
diminish  static  congestion,  but  also  to  remove  any  pressure  on  the  spine,  and 
to  allow  topical  applications  to  be  made.  A  spinal  icebag  may  be  applied,  or 
the  back  may  be  dry -cupped,  whilst  the  patient  is  kept  absolutely  still,  and  on 
a  low  diet.  The  bladder  and  bowels  need  attention,  but  no  special  drugs  are 
necessary.     Of  course,  local  injuries  require  suitable  treatment. 

Spinal  Hssmorrhage. — We  can  here  only  discuss  the  subject  of  spinal  haemor- 
rhage as  resulting  from  injuries.  It  also  occurs  apart  from  traumatism,  and 
it  is  interesting  to  note  that  such  happens  more  frequently  in  young  persons 
between  the  ages  of  ten  and  twenty  than  in  old  people,  as  with  cerebral 
haemorrhage.  The  bleeding  may  take  place  either  into  the  cord  itself,  or  out- 
side it,  and  hence  the  two  following  varieties  are  described : 

(a)  Intramednllaxy  Emmorrha^,  or  spinal  apoplexy  (htpmatomyclia),  is  met 
with  as  a  result  of  injury,  which  need  not  necessarily  involve  the  spinal 
column  ;  the  lower  cervical  region  is  the  part  usually  affected.  Extravasation 
into  the  cord  is  rarely  extensive,  and  may  occur  in  the  form  of  one  clot,  usually 
not  larger  than  an  almond,  or  more  commonly  in  many  spots,  the  gray  matter 
being  more  or  less  ploughed  up.  The  white  matter  is  compressed,  and  some- 
times the  blood  bursts  through  it  into  the  membranes.  Should  the  patient 
survive  the  injury  for  any  length  of  time,  secondary  degenerations  are  estab- 
lished, and  run  the  usual  course.  The  patient  is  suddenly  struck  down  with 
a  more  or  less  complete  paraplegia,  anci  with  perhaps  pain  in  the  back,  the 
phenomena  being  very  similar  to  those  of  a  transverse  myelitis.  Some  degree 
of  recovery  follows,  but  the  parts  supplied  from  the  damaged  portion  of  gray 
matter  are  likely  to  remain  paralyzed.  The  Diagnosis  of  haemorrhage  turns 
on  the  rapid  onset  of  paraplegia,  which  may  be  incomplete,  without  spinal 
irritation ;  fever  may  ensue  for  a  few  days,  and  if  the  cervical  region  is 
affected,  extreme  contraction  of  the  pupil  (myosisj  may  result  from  destruction 
of  the  cilio-spinal  centre.  The  Prognosis  depencis  on  the  size  and  situation  of 
the  clot,  a  large  clot  producing  more  injury  than  a  small  one  ;  haemorrhage  in 
the  cervical  region  may  be  immediately  fatal  by  interference  with  the  respira- 
tion, whilst  in  the  Jumbar  region  it  is  unfavourable  on  account  of  the  effect 
upon  the  sphincter  "centres.  The  outlook  is  best  when  the  dorsal  portion  of 
the  cord  is  affected.  The  Treatment  is  the  same  as  was  indicated  for  direct 
concussion,  whilst  the  administration  of  ergot  may  be  beneficial. 

(b)  Extramednllaiy  Hnmorrhage  (hctmatorachis)  is  a  more  frequent  complica- 
tion of  spinal  injuries,  such  as  sprains  or  limited  fractures,  than  the  former. 
The  blood  is  usually  extra vasated  between  the  bones  and  the  dura  mater, 
especially  in  the  cervical  region,  but  may  occasionally  be  found  within  the 
dura  having  trickled  down  from  the  upper  part  of  the  column.  The 
symptoms  ar^,  in  brief,  those  of  spinal  irritation,  e.s^.,  pain,  hyperaesthesia, 
spasms,  cramps,  etc.,  rapidly  followed  by  loss  of  power  in  the  muscles 
supplied  from  the  damaged  area,  or  by  '  gravitation  paraplegia'  (Thorburn), 
which  gradually  extends  from  below  upwards,  causing  death  by  asphyxia, 
the  whole  series  of  phenomena  being  afebrile.  In  intramedullary  haemorrhage 
the  symptoms  of  paralysis  are  more  evident,  and  those  of  spinal  irritation  less 
marked.  If  a  diagnosis  can  be  made,  ergotin  may  be  injected,  and  ice 
applied  to  the  spine,  or  even  laminectomy  performed  to  relieve  pressure : 
later  on,  prolonged  rest  may  cause  the  absorption  of  the  clot,  and  even  total 
restoration  to  health. 

Spinal  MeningitiB.— Inflammatory  conditions  of  the  spinal  membranes  may 
spread  downwards  from  the  head,  or  commence  as  a  local  affection.  Two 
forms  are  met  with  resulting  from  injury : 

(a)  In  Acute  Spinal  Meningitis  the  inflammation  mainly  affects  the  arachnoid 
and  pia  mater  (leptomeningitis).  It  is  usually  generalized  in  distribution,  and 
not  unfrequently  extends  to  the  cerebral  membranes.     It  occasionally  follows 
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simple  injuries,  but  is  always  infective  in  origin,  being  due  to  a  diplococcus 
(?  pneumococcus)  in  subcutaneous  injuries,  or  to  the  ordinary  pyogenic  cocci 
in  open  wouDds.  Pathologically,  it  is  evidenced  by  hyperemia  and  loss  of 
polish  of  all  the  membranes,  with  an  abundant  exudation ;  later  on,  lymph  or 
even  pus  may  collect,  especially  about  the  posterior  surface  of  the  cord; 
should  the  patient  live,  organization  of  the  effused  lymph  may  lead  to  ex- 
tensive adhesions.  Clinically,  the  disease  is  usually  ushered  in  by  a  rigor, 
especially  in  the  septic  cases,  and  then  runs  a  marked  pyrexia!  course 
The  symptoms  are :  pain  in  the  back,  deep-seated,  boring,  and  severe,  in- 
creased on  all  movements,  and  often  extending  down  the  limbs  or  around  the 
body :  rigidity  of  the  spine  and  limbs,  accompanied  by  painful  cramps  and 
muscular  spasms,  almost  simulating  tetanic  convulsions ;  extreme  nyper- 
aesthesia,  especially  of  the  legs,  and  increased  reflex  excitability ;  whilst  rapid 
emaciation  from  pain  and  sleeplessness  is  soon  produced.  If  the  condition 
is  limited  to  the  spine,  it  is  probably  followed  by  signs  of  myelitis,  viz.,  para- 
plegia, together  with  bedsores  and  vesical  troubles,  and  these  may  lead  to  a 
fatal  issue  ;  cases,  however,  are  met  with  which  pass  into  a  chronic  state,  and 
may  more  or  less  recover.  If  the  process  also  involves  the  cerebral  mem- 
branes, as  in  septic  cases,  the  symptoms  of  diffuse  cerebral  meningitis  are  also 
present,  and  the  patient  dies  of  coma.  Treatment  in  the  cases  due  to  a 
penetrating  injury  is  of  no  avail  if  prevention  of  the  disease  by  asepsis  fails. 
In  simple  cases  an  icebag  should  be  applied  to  the  spine,  the  patient  remaining 
in  the  prone  position.  Ergot  and  belladonna  may  be  given  internally,  and 
general  measures  to  allay  inflammation  adopted.  The  bladder  and  rectum 
must  be  attended  to,  and  bromides  and  chloral  administered  to  gain  sleep. 

(b)  Chronic  Meningitis  is  usually  localized,  and  may  occur  either  as  an 
inflammation  of  the  arachnoid  and  pia  mater  (leptomeningitis),  or  b^  mainly 
limited  to  the  dura  mater  (pachymeningitis).  It  either  originates  as  a  chronic 
affection,  or  is  the  sequela  of  an  acute  attack,  and  is  more  likely  to  supervene 
in  syphilitic  individuals.  The  membranes  become  hyperaemic  and  thickened, 
and  adhesions  between  the  cord  and  its  membranes  may  occur.  The  extensions 
of  pia  mater  into  the  cord  readily  explain  the  fact  that  a  chronic  sclerosing 
myelitis  is  frequently  associated  with  this  affection.  The  Symptoms  are  those 
of  localized  pain  and  rigidity  in  the  back,  increased  on  all  movements,  and 
accompanied  by  shooting  pains  and  hyperaesthesia,  and  perhaps  muscular 
pains  and  cramps.  The  reflexes  are  usually  exaggerated,  and  vesical  com- 
plications may  follow.  Treatment  consists  in  prolonged  rest,  with  counter- 
irritation  in  the  form  of  blisters  or  the  button  cautery  applied  to  the  back, 
whilst  mercury  is  administered  internally. 


Spinal  Myelitis. — Inflammation  of  the  spinal  cord  may  follow  injuries  of  the 
spine,  either  as  a  direct  consequence  of  depressed  or  displaced  bone,  or  from 
simple  concussion  or  contusion  with  haemorrhage  ;  it  may  also  be  caused  at  a 
later  date  by  extension  of  inflammation  from  the  meninges,  or  result  from  com- 
pression by  lymph,  pus,  granulation  or  cicatricial  tissue,  or  callus.  It  may  be 
acute  or  chronic.  In  the  former  the  cord  becomes  red  and  softened;  the 
nerve  elements  are  destroyed,  and  finally  replaced  by  cicatricial  tissue  if  the 
patient  live  long  enough.  In  chronic  cases  the  connective  tissue  becomes 
thickened,  and  the  nerve  structures  compressed  and  disintegrated,  whilst  the 
meninges  are  always  adherent  and  thickened. 

Symptoms. — Acute  Myelitis  is  evidenced  by  the  presence  of  pain  in  the  back 
and  along  the  course  of  the  nerves  arising  from  the  inflamed  area,  hyper- 
aesthesia, and  muscular  cramps  in  the  earlier  stages,  soon  followed  by  paralytic 
symptoms,  if  these  are  not  already  present  as  /the  result  of  the  injury.  Tlie 
irritative  symptoms  are,  however,  much  less  marked  than  in  acute  meningitis. 
The  reflexes  vary  according  to  the  amount  of  destruction  of  the  cord  substance, 
whilst  muscular  atrophy  is  not  especially  rapid,  except  in  those  muscles 
formerly  supplied  from  the  affected  area.     The  sphincters  of  both  bladder  and 
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rectum  are  paralyzed,  causing  retention  of  urine  and  incontinence  of  faeces ; 
the  former  is  almost  invariably  followed  by  septic  cystitis,  especially  when  the 
trophic  centres  in  the  lumbar  enlargement  are  involved.  Bedsores  are  very 
liable  to  be  produced,  and  may  become  very  extensive  and  serious.  Priapism 
and  hyperpyrexia  are  often  present  when  the  cervical  region  is  affected.  The 
fatal  issue  is  usually  due  to  septic  poisoning  from  the  urinary  tract,  or  perhaps 
from  the  bedsores. 

CSironic  Myelitis  gives  rise  to  a  great  variety  of  symptoms,  but  those  most 
marked  are  a  gradually  increasing  motor  weakness,  going  on  to  paralysis, 
together  with  various  sensory  phenomena  ending  in  anaesthesia,  whilst  there  is 
trouble  with  the  bladder  and  rectum. 

The  treatment  of  each  of  these  conditions  is  mainly  symptomatic. 

Spinal,  or  Traumatic,  Neurasthenia  {Syn. :  Railway  Spine,  Indirect  Concus- 
sion of  the  Spine). — Cases  are  not  uncommonly  met  with  in  which,  although 
there  has  been  no  direct  injury  to  the  spinal  column  or  cord,  and  no  immediate 
symptoms  of  importance,  the  fact  is  manifestly  demonstrated  in  various  wa3rs 
that  considerable  commotion  and  disturbance  have  been  produced  in  the 
nervous  system.  Railway  accidents  are  the  most  common  cause  of  this  con- 
dition, but  it  may  arise  from  any  jar  to  the  spinal  column.  The  reason  why 
railway  accidents  are  so  often  responsible  for  this  state  is  that  the  forces 
employed  are  very  great,  and  the  collision  unexpected,  so  that  the  muscles  and 
ligaments  are  taken  at  a  disadvantage,  being  on  their  guard,  whilst  the  shock, 
terror,  and  mental  disturbance  are  also  important  factors.  Ligamentous  and 
muscular  lesions — i.e.,  sprains  and  strains— are  the  usual  local  phenomena 
produced  by  such  accidents. 

In  the  majority  of  cases  the  symptoms  are  mainly  due  to  excessive  irrit- 
ability and  weakness  of  the  spinal  and  cerebral  centres,  constituting  a  condi- 
tion of  nerve  prostration,  or  Neurasthenia,  and  the  history  will  usually  be  some- 
what of  this  type  :  The  individual  at  the  time  of  the  accident  is  thrown  from 
side  to  side,  or  severely  shaken,  but  does  not  lose  consciousness,  and,  although 
feeling  somewhat  dazed,  is  able  to  alight  without  help,  and  may  even  assist 
others.  He  perhaps  continues  his  journey,  and  goes  to  his  business,  but  finds 
in  the  course  of  a  few  hours  that  his  back  is  painful,  his  head  aching,  and  that 
he  cannot  apply  himself  to  his  work.  He  returns  home  and  goes  to  bed, 
sending  for  his  doctor,  who  will  probably  prescribe  rest  and  bromides.  His 
condition  remains  for  a  time  unaltered  ;  he  complains  of  pain  and  tenderness 
over  certain  regions  of  the  spine,  especially  tne  lumbar,  and  is  unable  to 
walk,  or  to  undertake  any  serious  mental  or  physical  effort,  whilst  all  exces- 
sive sensory  stimuli,  such  as  a  bright  light  or  noise,  are  unusually  disturbing. 
Neuralgia  is  often  present,  whilst  the  pulse  is  weak  ;  the  urine  may  be  retained 
or  may  dribble  away,  and  the  temperature  be  for  a  time  subnormal.  Accom- 
modative asthenopia  (or  the  inability  to  accommodate  for  near  objects),  result- 
ing in  a  temporary  condition  of  presbyopia,  is  also  a  marked  feature  in  many 
of  these  cases.  AH  the  symptoms  are  aggravated  by  mental  excitement  and 
exertion,  such  as  are  often  produced  by  the  necessary  interviews  with  doctors 
and  solicitors  pending  the  financial  compensation  by  the  railway  company. 
The  immediate  improvement  which  often  follows  the  satisfactory  settlement  of 
his  claim  for  damages  is  not  necessarily  due  to  imposture,  but  may  result  from 
the  removal  of  mental  tension  and  anxiety. 

This  condition  of  neurasthenia  may  develop  immediately  after  the  accident, 
as  an  acute  condition,  the  patient  lying  helpless  and  prostrate,  or  more 
often  chronically,  as  in  the  more  common  type  of  cases  described  above.  To 
it,  however,  is  frequently  added  a  considerable  element  of  Hjrsteria,  in  the  form 
either  of  acute  attacks  of  hysterics,  or  of  a  chronic  unconscious  exaggeration 
of  the  sensory  symptoms.  If  the  patient  is  examined  in  the  supposed  hyper- 
testhetic  area  whilst  his  attention  is  distracted,  possibly  no  pain  will  be  com- 
plained of. 

The  Progtwsis  is  generally  favourable,  the  patient  recovering  in  time,  I  ut 
in  a  few  instances  permanent  effects  may  be  produced. 
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In  the  Treatment,  a  good  deal  of  care  is  needed  to  judge  rightly  when  the 
period  has  arrived  for  encouraging  movement  rather  than  rest,  and  thus  to 
prevent  the  patient  from  developing  a  condition  of  chronic  invalidism.  Rest 
m  bed  is  to  be  recommended  at  nrst,  bromides  given  in  moderation,  and  fomen- 
tations applied  locally.  Later  on,  friction  with  liniments  and  massage  should 
be  employed,  and  when  all  chance  of  secondary  inflammatory  disturbance  is  at 
an  ena.  movement  should  be  encouraged,  and  change  of  air  advised,  whilst  a 
course  of  strychnine  and  iron  may  be  administered. 

In  a  few  cases,  however,  fortunately  much  rarer,  the  symptoms  run  on 
into  those  of  a  chronic  inflammatory  condition  of  the  spinal  cord  and  its 
membranes,  and  these,  to  which  Erichsen  formerly  applied  the  term  Indirect 
Conclusion,  are  of  the  gravest  import.  In  others,  nothing  may  be  noticed 
by  the  patient  for  some  weeks  or  months  beyond  the  fact  that  he  feels  a 
little  shaiken,  and  not  so  capable  of  doing  his  work  as  formerly ;  but,  at  the 
same  time,  he  loses  flesh,  and  looks  worn  and  fagged.  Gradually  other 
phenomena  develop.  His  brain  power  is  diminished,  and  any  mental  effort 
causes  him  to  be  muddled ;  memory  fails,  the  temper  is  irritable,  and  his 
sleep  disturbed;  the  head  is  often  hot.  The  vision  is  usually  defective, 
and  he  complains  of  noises  in  the  ears.  The  sense  of  touch  is  impaired, 
so  that  all  delicate  movements  are  hindered.  The  spine  is  kept  rigidly 
stiff",  the  head  fixed,  and  the  gait  is  somewhat  unsteady  and  shambling;  the 
walking  powers  are  much  diminished,  and  going  up  and  down  stairs  is  espe- 
cially difficult.  Motor  power  in  all  regions  of  the  body  is  partly  lost ;  any  or 
every  modification  of  sensation  may  be  met  with,  whilst  the  reflexes  are 
increased  The  bladder  may  lose  its  power  of  retaining  urine  for  a  time,  but 
this  is  not  always  a  marked  symptom  ;  there  is  great  impairment  of  both  sexual 
desire  and  power.  On  examining  the  back,  distinct  tenderness  is  felt  over  one 
or  more  spots,  especially  in  the  lower  cervical,  mid-dorsal,  and  lumbar  regions. 
In  such  cases,  where  the  symptoms  develop  slowly,  and  remain  unaltered  by 
treatment,  the  Prognosis  is  most  unfavouraole.  since  they  are  probably  due  to 
inflammatory  changes  in  the  cord  and  brain,  and  although  the  patient  may 
live  for  years,  yet  he  is  permanently  crippled,  and  becomes  a  confirmed  invalid. 
Treatment  in  the  earlier  stages  consists  of  rest,  preferably  on  a  prone  couch, 
with  counter- irritation,  such  as  blisters,  or  even  the  actual  cautery,  over  the 
spine,  whilst  mercury  or  iodide  of  potash,  and  bark,  are  administered.  Careful 
nursing  and  massage  of  the  limbs,  or  galvanism,  are  needed,  and  warm  sea- 
water  douches  may  be  most  useful.  If,  however,  no  improvement  follows,  the 
patient  must  be  encouraged  to  get  about  as  best  he  can,  and  to  go  out  in  an 
invalid  chair,  so  as  to  maintain  the  general  health,  whilst  careful  attention  is 
directed  to  the  personal  hygiene. 

Paraplegia. 

Paraplegia  arises  in  the  course  of  spinal  injuries  from  a  variety 
of  causes,  which  may  be  classified  as  follows : 

I.  Paraplegia  arising  immediately  after  the  accident,  from  : 

(a)  Direct  concussion  without  evident  lesion,  if  such  a 

condition  be  possible  ; 

(b)  Disintegration  of  the  cord  from  intramedullary  haemor- 

rhage, or  from  contusion  without  displacement  of 
bone ; 
{c)  Displacement  of  bones,  with  or  without  recoil,  crushing 

the  cord ; 
(d)  Penetrating  wounds  dividing  the  cord. 
However  produced,  the  same  symptoms  manifest  themselves  if 
the  lesion  is  complete  ;  recovery  is  alone  possible  in  the  first  and 
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perhaps  in  the  second  group,  whilst  in  the  other  forms  the  para- 
plegia is  maintained  by  a  subsequent  acute  transverse  myelitis. 
2.  Paraplegia  arising  after  an  interval,  from  : 

(a)  Extramedullary  spinal  haemorrhage,  if  the  symptoms 

show  themselves  without  pyrexia  in  twenty-four  or 
forty-eight  hours ; 

(b)  The  pressure  of  inflammatory  exudations,  as  in  spinal 

meningitis,  when  the  symptoms  are  preceded  by 
inflammatory  phenomena,  and  do  not  appear  before 
seventy-two  hours  at  the  earliest ; 

(c)  The  pressure  of  callus  or  of  cicatricial  adhesions  around 

the  cord  and  membranes  (*.^.,  peri- pachymeningitis). 

It  is  unnecessary  to  discuss  further  the  special  signs  and  * 
symptoms  accompanying  each  form ;  they  have  been  already 
mentioned.  We  merely  propose  to  indicate  briefly  the  eflects  of 
a  total  transverse  lesion,  and  then  to  describe  the  results  of 
paraplegia  as  they  vary  with  the  situation  of  the  injury.  It  must 
be  remembered  that  the  nerves  are  derived  from  spinal  segments 
which  are  always  at  a  higher  level  than  the  exit  of  the  nerves  from 
the  canal — i^.,  the  nerves  travel  downwards  within  the  spinal  canal 
for  a  variable  distance,  less  in  the  cervical  region,  more  in  the 
lumbar,  before  escaping  through  the  inter-vertebral  foramina. 

A  Total  Transverse  Lesion,  destroying  absolutely  one  segment 
of  the  cord,  will  result  in  the  following  symptoms : 

1.  Paralysis  of  the  muscular  area  supplied  by  the  destroyed 
segment,  followed  by  rapid  atrophy,  reaction  of  degeneration,  and 
loss  of  reflexes  in  this  particular  group  of  muscles. 

2.  Paralysis  of  all  the  muscles  supplied  by  the  segments  below 
that  which  has  been  destroyed.  The  trophic  condition  remains 
normal,  at  any  rate,  for  a  time,  but  when  secondary  descending 
degeneration  in  the  antero-lateral  columns  has  occurred,  the 
muscles  become  contracted,  tense,  and  rigid  (late  rigidity).  The 
condition  of  the  reflexes  after  a  total  transverse  lesion  has  been 
a  fertile  source  of  discussion,  but  it  is  now  maintained  that  the  deep 
reflexes  are  entirely  and  permanently  lost,  whilst  the  superficial 
reflexes,  though  absent  for  a  time,  may  reappear.  If,  however,  a 
portion  of  the  cord  remains  intact,  both  superficial  and  deep 
reflexes  may  persist  or  reappear,  and  even  be  exaggerated. 

3.  Complete  anaesthesia  of  the  sensitive  area  supplied  by  the 
destroyed  segment,  and  of  all  the  sensitive  areas  below. 

4.  A  narrow  zone  of  hyperajsthesia  is  found  at  the  upper  level 
of  the  anaesthetic  area,  due  to  the  irritation  of  the  nerve  roots  at 
the  site  of  injury. 

5.  Vasomotor  paralysis  combined  with  trophic  disturbances  in 
the  parts  which  are  paralyzed. 

6.  Visceral  changes,  especially  in  the  bladder  and  rectum. 
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Phenomena  of  Paraplegia  at  Different  Levels. 

1.  At  the  Upper  End  of  the  Sacrum. — Total  transverse  lesions 
at  this  spot  are  exceedingly  rare;  they  only  involve  the  cauda 
equina  and  cause  paralysis  of  the  sacral  plexus.  The  effects 
produced  are  :  (i.)  Paralysis  of  all  the  muscles  of  the  legs,  except 
those  supplied  by  the  anterior  crural  nerve,  the  obturator,  and 
the  superior  gluteal,  whilst  the  parineal  and  penile  muscles  are 
also  affected,  (ii.)  Anaesthesia  of  the  penis,  scrotum,  perineum, 
lower  half  of  the  gluteal  region,  and  the  whole  of  the  legs 
except  the  front  and  outer  part  of  the  thigh,  supplied  by  the 
cutaneous  branches  of  the  anterior  crural,  and  the  region  supplied 
by  the  long  saphena.  (iii.)  The  bladder  and  rectum  are  both 
shut  off  from  their  spinal  centres,  and  hence  there  will  be  tem- 
porary retention  of  urine,  followed  by  distension  with  overflow, 
and  incontinence  of  faeces.  The  bladder,  however,  gradually 
contracts,  its  walls  become  thickened,  and  its  capacity  steadily 
diminishes,  so  that  incontinence  becomes  more  and  more  absolute. 

2.  If  the  lesion  is  situated  in  the  Dorsi-lumbar  region,  or 
passes  through  the  lumbar  enlargement,  which  corresponds  to 
the  twelfth  dorsal  and  first  lumbar  vertebrae,  there  is  complete 
paralysis  of  the  muscles  of  both  limbs,  including  those  passing  to 
them  from  the  trunk  ;  total  anaesthesia  of  the  legs,  gluteal  and 
perineal  regions,  and  possibly  the  lower  part  of  the  abdomen  ; 
whilst,  if  the  vesical  centres  are  destroyed,  there  is  total  paralysis 
of  the  bladder,  with  relaxation  of  the  sphincter,  dribbling  of 
urine,  which  early  becomes  ammoniacal,  and  cystitis,  due  to 
trophic  changes ;  if  the  centres  escape,  retention  with  overflow  is 
the  usual  result :  the  rectum  and  sphincter  ani  are  paralyzed, 
causing  incontinence  of  faeces,  the  passage  of  which  is  unrecognised 
from  the  anaesthetic  condition  of  the  anus. 

3.  In  the  Mid-dorsal  region  the  same  phenomena  are  met  with, 
but  to  them  are  added  a  more  extensive  region  of  anaesthesia, 
limited  above  by  a  hyperaesthetic  zone,  which  feels  like  a  tight 
painful  girdle  round  the  waist ;  paralysis  of  the  flat  abdominal 
muscles ;  retention  of  urine,  followed  by  distension  with  over- 
flow, which,  however,  when  asepsis  is  maintained,  may  occa- 
sionally be  followed  by  a  state  of  reflex  micturition  in  which  the 
patient  passes  water  unconsciously  and  involuntarily,  whenever 
there  is  sufficient  present  to  cause  sensory  stimuli  to  ascend  to 
the  undamaged  centres.  The  abdominal  paralysis  is  a  most 
important  addition  to  the  gravity  of  the  case,  for  all  straining 
movements  are  thereby  prevented,  and  thus  coughing  is  em- 
barrassed and  defaecation  hindered.  The  gases  developing  from  the 
stagnant  faeces  accumulate  and  cause  distension  of  the  belly 
(meteorism),  and  thereby  respiration  may  be  seriously  impaired. 
The  diaphragm,  moreover,  is  hampered  in  its  action,  since  the 
lower  ribs  cannot  be  fixed  or  steadied,  and  hence  its  contractions 
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tend  to  pull  them  inwards,  instead  of  increasing  the  dimensions 
of  the  thoracic  cavity. 

4.  In  the  Cervico  -  dorsal  region  all  these  phenomena  are 
present,  but  the  anaesthesia  extends  over  nearly  the  whole  trunk, 
and  the  hyperaesthesia  may  involve  the  arms,  whilst  the  inter- 
costal and  spinal  muscles  are  also  paralyzed.  Respiration  has 
therefore  to  be  carried  on  by  the  hampered  diaphragm,  with  the 
assistance  of  a  few  of  the  accessory  respiratory  muscles  in  the 
neck,  and  hence  is  much  impeded  ;  if  bronchitis  is  present,  it 
will  prove  fatal  by  asphyxia  in  a  few  days  from  the  inability  to 
expectorate.    Priapism  is  a  marked  feature  of  cervical  paraplegia. 

5.  In  the  Lower  Cervical  region  the  arms  also  become  involved 
in  both  the  paralysis  and  anaesthesia,  and  if  the  lesion  is  situated 
at  or  above  the  fourth  cervical  vertebra,  instant  death  results 
from  paralysis  of  the  phrenics  and  consequent  stoppage  of  the 
respiration. 

Death  from  Paraplegia,  therefore,  may  arise  from  a  variety  of 
causes  and  at  various  periods.  It  may  be  immediate,  from 
respiratory  failure  in  lesions  above  the  fourth  cervical  vertebra ; 
or  it  may  occur  from  accumulation  of  mucus  or  pus  in  the 
air-passages,  when  the  lesion  is  in  the  upper  dorsal  region  ;  or 
it  may  l>e  delayed  for  weeks,  or  even  months,  and  then  is  due 
to  sloughing  of  the  nates,  or  septic  absorption  from  an  inflamed 
or  ulcerated  bladder,  which  is  often  associated  with  suppurative 
pyelonephritis. 

The  Prognosis  and  Treatment  both  depend  on  the  position  and 
character  of  the  lesion  causing  the  paraplegia,  and  on  the  previous 
habits  and  condition  of  health  of  the  individual. 

Laminectomy. 

By  laminectomy,  or,  as  it  used  to  be  badly  termed,  trephining 
the  spine,  is  meant  an  operation  for  the  removal  of  the  laminae 
and  spinous  processes  of  one  or  more  vertebrae,  in  order  to  relieve 
pressure  on  the  cord,  whether  due  to  depressed  bone,  abscess, 
granulation  tissue,  excessive  callus,  cicatrices,  or  tumours.  The 
operation  consists  in  making  a  longitudinal  incision  in  the  middle 
line  of  the  back,  extending  to  the  spinous  processes ;  the  muscular 
and  tendinous  structures  are  then  cleared  from  the  posterior  aspect 
of  the  vertebrae  as  far  as  the  transverse  processes,  a  proceeding 
usually  attended  with  considerable  haemorrhage,  which  can  1^ 
checked,  perhaps,  better  by  hot  sponge  pressure  than  by  attempt- 
ing to  secure  the  individual  vessels.  The  neural  arches  are  then 
examined  for  injury,  etc.,  and  those  which  seem  to  be  most 
affected  removed  by  cutting  pliers,  Hey*s  saw,  or  laminectomy 
forceps.  The  posterior  aspect  of  the  membranes  of  the  spinal 
cord  is  thus  exposed,  and  the  various  conditions  which  may  be 
present  are  dealt  with  according  to  circumstances.     In  this  place 
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we  have  merely  to  consider  the  use  of  this  operation  after  injury 
to  the  spine.  For  its  employment  in  other  conditions,  see 
Chapter  XXII. 

Much  controversy  has  arisen  as  to  the  value  of  this  operation 
and  the  circumstances  under  which  it  may  be  justifiable.  It 
must  be  remembered  as  a  fundamental  guiding  principle  that 
repair  is  impossible  after  the  spinal  cord  has  been  divided,  or 
any  one  segment  totally  disintegrated,  and  hence,  if  it  is  certain 
that  a  total  transverse  lesion  of  the  cord  has  been  caused  by  an 
accident,  it  is  absolutely  useless  to  operate.  Early  and  complete 
disappearance  of  all  the  reflexes  is  a  suggestive  phenomenon,  but 
cannot  be  looked  on  as  absolute  evidence  of  a  total  transverse 
lesion ;  if,  however,  the  deep  reflexes  remain  absent  for  an> 
length  of  time,  even  though  some  of  the  superficial  ones  have 
reappeared,  operation  is  useless.  The  presence  of  the  deep 
reflexes  is  always  an  evidence  that  at  any  rate  a  portion  of  the 
cord  remains  uninjured,  and  would  encourage  one  to  operatCi 
This  question  cannot,  however,  be  absolutely  settled  in  the  early 
stages  of  the  case,  when  an  exploration  is  likely  to  be  of  most 
service,  and  therefore  there  will  always  be  a  certain  number  of 
cases  in  which  it  will  be  a  matter  of  doubt  as  to  whether  or  not 
any  benefit  will  accrue  from  operation.  The  final  decision  undet 
such  circumstances  will  depend  on  the  special  predilections  and 
opinions  of  the  surgeon  who  is  in  charge  of  the  case,  and  the 
general  state  of  the  patient. 

Apart  from  these  doubtful  cases,  the  following  are  generally 
admitted  as  being  suitable  for  operation  :  (i)  Penetrating  wounc^ 
or  fractures  with  displacement  which  involve  the  spine  below  the 
first  lumbar  vertebra ;  the  cauda  equina  is  present  below  that  level, 
and  not  the  spinal  cord,  and  it  is  reasonable  to  treat  it  in  the  same 
way  as  one  would  treat  a  single  peripheral  nerve  ;  (2)  when  the 
injury  is  mainly  limited  to  the  neural  arch,  which  has  been  driven 
in  by  direct  violence  ;  (3)  in  all  cases  of  bilateral  dislocation  of 
the  cervical  spine  where  the  patient  is  not  moribund ;  (4^  if 
paraplegia  arises  with  or  without  inflammatory  symptoms,  when 
an  interval  has  elapsed  since  the  accident ;  the  pressure  in  such 
cases  may  be  produced  by  blood  or  inflammatory  exudations,  and 
benefit  may  possibly  arise  from  the  operation ;  if,  however,  it  is 
due  to  a  total  transverse  myelitis,  no  good  can  follow.  (5)  When 
symptoms  of  irritation  or  paralysis  supervene  at  a  later  date, 
from  contraction  of  cicatrices  around  the  cord  or  its  membranes 
(peri-pachymeningitis),  or  from  excessive  callus  formation,  lamin- 
ectomy may  be  performed  with  good  hopes  of  a  successful  result. 


CHAPTER   XXII. 
DISEASES  OF   THE  SPINE. 

Spina  Biflda. 

By  Spina  Bifida  is  meant  a  condition  of  imperfect  development  of 
some  portion  of  the  posterior  aspect  of  the  spine,  with  or  without 
a  similar  affection  of  the  spinal  cord  and  membranes. 

It  must  be  remembered  that  the  spinal  cord  is  developed  as 
a  linear  involution  of  the  epiblast,  the  edges  of  this  medullary 
groove  growing  up  and  uniting,  so  as  to  include  a  passage  lined 
with  epithelium,  and  subsequently  known  as  the  central  canal. 
The  cord  is  gradually  separated  from  the  overlying  skin  by  an 
intrusion  of  mesoblastic  elements,  from  which  the  vertebrae, 
together  with  the  spinal  muscles  and  ligaments,  are  developed. 
The  ossification  of  each  vertebra  originates  in  three  main  centres 
— one  for  the  body,  and  one  for  each  half  of  the  neural  arch, 
whilst  epiphyses  are  developed  as  plates  above  and  below  the 
body,  as  also  for  the  transverse  and  spinous  processes. 

The  following  are  the  chief  forms  of  spina  bifida : 

1.  A  Myelocele  results  from  non-closure  of  the  primitive 
medullary  groove.  It  is  characterized  by  the  appearance  in  the 
lum bo-sacral  region  of  a  raw  surface,  which  consists  of  the  spread- 
out  structures  of  the  spinal  cord,  at  the  upper  part  of  which  opens 
the  central  canal.  The  condition  is  evidently  incompatible  with 
life,  and  the  children,  if  they  are  not  stillborn,  as  is  usually  the 
case,  do  not  live  beyond  a  day  or  two. 

2.  A  Ssrringo-myelocele  (Fig.  234)  arises  from  a  distension  of 
the  central  canal  of  the  cord,  the  posterior  portion  of  which 
usually  remains  adherent  to  the  skin,  from  which  it  has  never 
been  separated,  owing  to  defective  development  of  the  meso- 
blastic tissues.  The  spinal  nerves  travel  round  the  walls  of  the 
cyst  in  order  to  find  their  way  to  the  intervertebral  foramina. 
Trophic  phenomena  are  nearly  always  a  prominent  feature  of 
these  cases. 

3.  A  Meningo-myelocele  (Fig.  235)  is  due  to  a  development  of 
fluid  within  the  membranes  which  remain  adherent  to  the  skin. 
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the  spinal  cord  or  nerves  of  the  cauda  equina  passing  down  the 
posterior  aspect  of  the  cavity  as  a  strap,  and  the  nerves  traversing 
and  perforating  the  sac  to  reach  the  intervertebral  foramina. 

4.  A  Meningocele  (Fig.  236)  is  characterized  by  a  protrusion  of 
the  membranes,  containing  cerebro-spinal  fluid,  through  a  defect 
in  the  posterior  walls  of  the  vertebrae,  the  spinal  cord  and  nerves 
being  in  their  normal  position.     This  variety  is  uncommon. 

Of  these  forms,  the  meningo-myelocele  is  that  most  frequently 
seen  in  living  children,  although,  according  to  Bland  Sutton,  from 
whose  book  on  Tumours  the  above  description  is  mainly  derived, 
the  first  is  really  the  most  common. 

Olinical  Oharacters. — A  spina  bifida  is  recognised  by  the  appear- 
ance of  a  tumour  in  the  middle  line  of  the  back  (Fig.  237),  most 
commonly  involving  the  lower  part  of  the  spine;  it  may  be 
covered  by  normal  skin,  but  usually  that  over  the  apex  is  thin 
and  translucent,  and  not  unfrequently  a  number  of  small  dilated 
vessels  are  seen  coursing  over  it.     On  compressing  the  tumour, 
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Fig.  234 —Diagram  of     Fig.    235. — Diagram   of     Fig.    236. — Diagram 
Syringo-Myelocele.         Meningo-Myelocele.        of  Meningocele. 

S  C,  spinal  cord  ;  CSF,  cerebro  spinal  fluid  in  sac  ;  N,  nerves. 


its  size  can  be  diminished,  and  in  infants  distension  of  the  anterior 
fontanelle  can  be  felt,  showing  that  the  sac  is  filled  with  cerebro- 
spinal fluid,  and  there  is  always  a  distinct  impulse  on  coughing 
or  crying.  The  defect  in  the  posterior  portion  of  the  vertebrae  is 
very  evident,  the  edges  of  the  bones  being  felt  at  the  margins  of 
the  tumour.  Various  other  deformities  may  be  associated  with 
spina  bifida,  especially  hydrocephalus  and  talipes,  which  are 
perhaps  most  common  in  cases  of  syringo-myelocele,  whilst  per- 
forating ulcer,  ankylosis  of  the  terminal  phalanges  of  the  toes, 
and  other  trophic  phenomena,  are  also  developed,  perhaps  at  a 
much  later  date. 

The  Prognosis  of  the  case  depends  mainly  on  the  thickness  and 
character  of  the  overlying  skin.  If  it  is  thin,  and  the  cord 
evidently  adherent  to  it,  as  sometimes  indicated  by  a  cicatricial 
depression  or  dimple,  the  sac  is  very  likely  to  give  way,  causing 
either  death  from  sudden  escape  of  cerebro-spinal  fluid,  or  a  fatal 
issue  in  a  few  days  from  septic  meningitis.  If  the  spina  bifida  is 
small,  and  covered  with  healthy  skin  and  subcutaneous  tissue,  the 
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patient  may  reach  adult  life,  but  even  then  trophic  phenomena 
may  supervene.  Occasionally  a  meningocele,  with  only  a  small 
aperture  of  communication  with  the  spinal  canal,  is  cured 
spontaneously  by  the  gradual  development  of  the  bones  con- 
stricting the  neck  of  the  sac. 

Treatment. — The  majority  of  these  cases  are  best  left  alone,  the 
tumour  being  merely] guarded  from  injury  by  the  application  of 
a  suitable  cap.  If  the  sac  is 
gradually  increasing  in  size,  and 
threatening  to  give  way,  operative 
interference  is  absolutely  necessary 
if  life  is  to  be  saved.  Acupuncture 
through  the  thinned  integument,  the 
cere bro  -  spinal  fluid  being  allowed 
to  drain  away  subsequently  into 
an  antiseptic  dressing,  or  tapping 
through  the  healthier  integument 
around  the  base,  repeated  several 
times,  and  followed  by  compres- 
sion, may  lead  to  a  cure  in  favour- 
able cases.  Statistics,  however,  go 
to  prove  that  the  best  results  are 
obtained  by  tapping,  followed  by 
the  injection  of  Morton's  fluid 
(11 :  iodi,  grs.  x. ;  pot.  iod.,  grs.  xxx. ; 
glycerinum,  ad  ^i.).  A  small 
quantity  of  the  cerebro- spinal  fluid 
is  withdrawn,  and  then  from  half  a 
drachm  to  a  drachtn  of  the  iodine 
solution  is  introduced.  It  diffuses 
itself  slowly,  and  tends  to  act 
locally,  so  that  if  the  child  is  kept 
quiet,  and  only  semi -recumbent,  its 
vill  be  limited  to  the  sac  of 
the  spina  bifida  and  its  neifjhbour- 
hood.  In  some  cases  persistent 
leakage  may  follow  this  treatment, 
d  such  is  dealt  with  by  means 
of  a  firm  antiseptic  compress;  in 
many  the  injection  needs  to  be  re- 
peated more  than  once. 

Of  late  years  treatment  by  operation  has  been  coming  more 
and  more  into  vogue.  Naturally,  it  is  chiefly  applicable  in  the 
meningocele  type,  and  infants  or  those  suffering  from  trophic 
phenomena  do  not  stand  it  well.  An  incision  is  made  over 
the  sac,  either  in  the  middle  line  if  it  is  certain  that  the  cord  is 
not  there,  or  to  one  side,  if  it  is.  The  child  should  be  kept  with 
the  head  low  when  the  sac  is  opened,  so  as  to  limit,  as  far  as 
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Type.   (Tbom  a  Photogbaph  ) 
The  swellinK  had  not  increased 

cliiM,     hul    distinct     trophic 
phenomena    were    being    de- 
veloped in  the  shape  o!  talipes     and    such 
of  both  feet. 
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possible,  the  loss  of  cerebro-spinal  fluid.  In  a  meningocele,  the 
protruding  membranes  are  cut  away,  the  wound  in  them  is  very 
carefully  sutured,  and  the  spinal  muscles  drawn  together  by  deep 
stitches,  so  as  to  create  an  extra  protective  barrier,  in  addition  to 
the  skin  and  subcutaneous  tissues.  When  the  cord  runs  down 
the  back  of  the  sac,  it  is  freed  by  incisions  on  either  side,  and  if 
it  cannot  be  separated  from  the  skin,  the  whole  strip  is  replaced  in 
the  vertebral  canal,  the  membranes  are  closed  over  it,  and  Anally 
the  muscles  and  skin  are  united  by  rows  of  sutures.  The  results 
obtained  by  this  means  have  been  encouraging,  and  in  suitable 
cases  operation  may  be  recommended  with  some  prospect  of 
success. 

Spina  Bifida  OccxQta  is  the  term  applied  to  a  condition  in  which 
the  posterior  portion  of  the  vertebrae  is  absent,  but  without  any 
protrusion  of  the  cord  or  its  membranes.  The  overlying  skin 
may  be  cicatricial  in  character,  or  a  large  growth  of  hair  may 
arise  from  it;  occasionally  a  lipoma  develops  in  this  situation, 
and  by  its  downward  growth  compresses  the  spinal  cord,  causing 
paraplegia.  Unless  such  a  condition  is  present,  spina  bifida 
occulta  calls  for  no  treatment,  but  an  exploratory  operation 
should  always  be  undertaken  when  nervous  phenomena  supervene. 

Congenital  Sacral  Tumours. 

Other  congenital  conditions  of  the  lower  end  of  the  spine  are 
described  as  congenital  sacral  or  coccygeal  tumours.  The  majority 
of  these  arise  from  what  is  known  to  embryologists  as  the  neurenUftc 
canal.  In  early  foetal  life  it  is  supposed  that  the  neural  and 
alimentary  canals  are  continuous,  the  passage  of  communication 
being  known  by  the  above  name.  Ordinarily,  it  entirely  dis- 
appears after  the  union  of  the  proctodeum  with  the  intestine,  but 
evidences  of  its  existence  are  occasionally  met  with,  either  in  the 
form  of  a  cicatricial  dimple  adherent  to  the  tip  of  the  coccyx  (post- 
anal dimple),  or  as  one  of  the  following  conditions  : 

(i.)  A  dermoid  cyst,  containing  the  usual  mixture  of  sebaceous 
material  and  epithelial  cells,  and  often  a  tuft  of  hair  ;  it  develops 
in  the  space  between  the  rectum  and  coccyx,  and  may  either 
project  posteriorly,  below  the  coccyx,  or  open  into  the  rectum  ; 
the  tuft  of  hair  may  thus  find  its  way  out  of  the  anus.  In  a  case 
under  the  care  of  Mr.  W.  Turner,  at  Westminster  Hospital, 
it  was  actually  connected  with  the  spinal  meninges,  removal 
involving  the  loss  of  cerebro-spinal  fluid. 

(ii.)  A  tumour  of  a  glandular  or  adenomatous  nature  is  occa- 
sionally found  in  the  same  region.  It  is  characterized  micro- 
scopically by  the  existence  of  alveoli,  lined  by  cuboidal  epithelium, 
held  together  by  connective  tissue ;  it  may  attain  a  large  size, 
but  is  quite  innocent.    Such  growths  are  termed  by  Bland  Sutton 
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thyroid'dermoidsy  but  a  better  name  would  be  a  congenital  adenoma  of 
the  post-anal  gut. 

Various  other  tumours  are  met  with  in  infants  in  this  region, 
and  the  same  title  of  congenital  sacral  or  coccygeal  tumour  has 
sometimes  been  applied  to  them  : 

{a)  A  spina  bifida  of  the  meningocele  type,  which  may  com- 
municate with  the  subdural  space,  or  may  have  been  shut  off  by 
a  natural  process  of  cure. 

(h)  A  lipoma  may  also  form  here,  and  in  some  cases  has  simu- 
lated by  its  shape  a  caudal  appendage. 

•  {c)  A  partially  developed  foetus  may  be  met  with,  enclosed 
within  the  subcutaneous  tissues  of  the  sacral  region,  and  is  kno\vn 
as  a  teratoma, 

(d)  Sarcoma  and  cystic  hygroma  have  also  been  observed. 

The  conditions  are  so  exceedingly  rare  that  it  is  unnecessary  to 
enter  into  details  of  treatment,  which  is  conducted  in  accordance 
with  general  principles. 

Inflammatory  Affections  of  the  Spine. 

I.  Acute  Osteomyelitis  of  the  Spine  is  an  uncommon  affection, 
which  has  only  recently  been  recognised.  It  is  due  to  the  same 
causes  as  similar  disease  elsewhere,  viz.,  infection  with  pyogenic 
organisms  in  an  individual  of  low  germicidal  power.  It  is  charac- 
terized by  severe  pain  in  a  localized  portion  of  the  back,  and  fever  ; 
deformity  is  not  a  marked  feature,  since  massive  necrosis  occurs 
and  not  a  gradually  destructive  caries.  Abscesses  form  early,  and 
there  is  great  danger  of  an  extension  of  the  inflammation  to  the 
spinal  meninges,  leading  to  a  fatal  issue.  The  prognosis  is  ex- 
tremely bad,  owing  to  this  latter  complication,  and  the  only 
possible  treatment  consists  in  early  incisions  to  give  exit  to  the 
pus.  Sequestra  can  easily  be  removed  from  the  back  of  vertebrae, 
but  from  the  front  only  in  the  lumbar  and  cervical  regions. 

II.  Tuberculous  Disease  of  the  Spine  or  Spinal  Oaries  (Syn, :  Pott's 
Disease,  Angular  Ourvature). — The  above  names  are  applied  to  a 
condition  due  to  tuberculous  disease  of  the  vertebrae,  originating 
almost  invariably  in  their  bodies,  which  are  more  or  less  destroyed, 
leading  to  the  so-called  *  angular  curvature.*  This  latter  title  is 
misleading  and  inaccurate,  since  the  deformity,  though  sometimes 
angular  in  character,  can  scarcely  partake  of  the  nature  of  an 
angle  and  a  curve  at  the  same  time.  The  term  *  Pott's  disease  * 
is  derived  from  Percival  Pott,  who  first  described  it  accurately 
in  1779. 

iEtiology. — The  causes  of  tuberculous  disease  of  the  spine  are 
much  the  same  as  those  of  tuberculous  affections  elsewhere,  viz.  : 
it  affects  an  individual  predisposed  to  the  development  of  tuber- 
culous disease  either  by  inherited  tendency,  or  by  impairment 
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of  the  general  health,  as  from  some  preceding  illness,  or  expo- 
sure to  defective  sanitary  conditions.  The  actual  deposit  of 
tubercle  is  probably  determined  by  some  injury  which,  though 
slight  and  perhaps  not  noticed  at  the  time,  is  sufficient  to  cause 
local  diminution  of  vitality,  thereby  constituting  a  favourable 
nidus  in  which  the  Sac.  tuberculosis  can  develop.  It  is  most  fre- 
quently met  with  in  children,  but  may  arise  at  any  age,  aod 
equally  in  either  sex.  Sprains  and  strains  of  the  vertebral  column, 
or  of  the  soft  parts  attached 
thereto,  are  the  local  lesions  " 

mainly  responsible  for  it. 
Any  part  of  the  spinal 
column  may  be  involved, 
but  the  lower  dorsal  is  by 
far  the  commonest.  The 
cervical  region  is  rarely 
at  tacked,  except  in  children, 
whilst  in  adults  the  dorsi- 
lumbar  vertebra  are  the 
favourite  seat. 

Pathological  Historr.  — 
The  actual  changes  in  the 
bones  in  Pott's  disease  are 
exactly  similar  in  nature 
to  those  we  have  already 
described  as  occurring 
generally  in  cancellous 
l>one(p.  514),  and  no  special 
description  need  be  given 
here.  The  disease  starts 
in  one  of  two  places,  either 
under  the  periosteum 
covering  the  anterior  sur- 
face of  the  vertebra;  (this 
most  often  in  adults),  or  at 
the  line  of  junction  of  the 
upper  or  lower  plate-like 
epiphyses  with  the  body, 
the  usual  situation  in 
children.      In    the   former 

case  the  subperiosteal  tuberculous  deposit  early  extends  to  the 
subjacent  bone,  and  spreads  to  neighbouring  vertebra,  either 
along  the  under  surface  of  the  anterior  common  ligament,  or 
through  the  intervertebral  discs,  which  are  disintegrated  by  the 
process.  When  it  spreads  along  the  anterior  common  ligament 
(Fig.  238),  the  disease  may  be  very  extensive,  body  after  body 
being  eroded,  and  the  intervertebral  discs  suffering  even  more 
than  the  bones.     In  such  a  case  the  deformity  produced  is  not 


Fit;.238.— TuberculousDiseaseofSpinr, 

SHOWING    UKSTRUCTION   OP    THE   liODIEIi 

OF  THE  Vertebra,  and   Abscess  For- 
mation BENEATH  THE  ANTERIOR  COMMON 

Ligament.     (Modipieu  from  Specimen 
IN  College  of  Surgeons'  Museum.) 
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Strictly  angular,  but  rather  of  a  general  kyphotic  nature.  Occa- 
sionally, however,  the  disease  starts  simultaneously  in  many  foci, 
so  that  the  bodies  of  several  vertebras  become  pitted  and  carious, 
without  producing  general  destruction.  In  other  cases  the  process 
is  limited  to  the  bodies  and  intervertebral  discs  of  two  adjacent 
vertebrae,  the  periosteum  being  but  little  affected.  This  variety 
is,  perhaps,  most  common  in  the  lumbar  region,  where  the  bodies 
of  the  vertebra;  are  large  and  permit  a  limiting  zone  of  sclerosed 
tissue  to  form ;  it  is  also  not  uncommon  in  this  situation  to  find 
definite  sequestra  (Fig.  239). 

The  terms  already  described  as  characterislic  of  the  different 
forms  of  caries  may  be  applied  to  the  varying  conditions  met  with 
in  this  disease.  Thus,  when  it  runs  its  course  without  suppura- 
tion, caries  sicca  is  said  to  be  present ;  if  pus  develops,  as  is  so 


frequently  the  case,  caries  suppurativa  ;  and  when  sequestra  occur, 
canes  necrolica. 

Cure  is  effected  by  the  bodies  of  the  vertebra;  faUing  together 
and  becoming  ankylosed,  so  that  a  deformed  and  immobile  condi- 
tion of  the  affected  portion  of  the  spine  is  often  the  best  result  that 
can  be  anticipated.  The  new  bone  thus  formed  becomes  in 
time  sclerosed  and  very  dense,  and  the  synostosis  also  involves 
the  spines  and  lamina::.  Occasionally,  the  tuberculous  process 
extends  backwards  through  the  body  of  the  bone  so  as  to  im- 
plicate the  posterior  common  ligament,  and  paralytic  or  other 
symptoms  may  then  arise  from  pressure  on  the  cord. 

Rare  cases  have  been  described  in  which  the  disease  mainly 
affected  the  sides  of  the  vertebra;,  as  a  result  of  which  lateral 
deformity  occurred;  and  still  more  uncommon  are  those  in  which 
the  posterior  portion  of  the  neural  arches  is  primarily  involved. 

In  the  upper  cervical  region  the  disease  usually  starts  in  the 
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large  joints,  either  between  the  occiput  and  atlas,  or  between  the 
atlas  and  axis.  For  a  time  it  may  be  limited  to  one  side,  but 
usually  the  bone  is  attacked  at  an  early  stage,  and  the  trouble  then 
spreads  to  other  joints.  A  special  complication  of  this  variety  will 
be  mentioned  hereafter  (p.  658). 

The  Signs  and  Symptoms  produced  by  tuberculous  caries  of  the 
vertebrae  vary  considerably  in  different  situations,  but  for  practical 
purposes  may  be  described  under  the  following  five  headings  : 

1.  Pain  is  a  constant  and  invariable  accompaniment  of  the 
disease,  although  in  the  early  stages  it  may  not  be  specially 
prominent,  being  only  elicited  by  careful  examination.  It  is  of 
two  main  types,  the  local  and  the  referred.  Local  pain  is  more  or 
less  similar  in  character  to  that  always  experienced  in  disease  of 
bones,  although,  owing  to  the  cancellous  nature  of  the  osseous 
tissue  involved,  there  is  often  but  little  tension,  and  hence  it  may 
be  slight.  It  can,  however,  be  elicited  in  all  cases,  either  by 
pressure  or  percussion  over  the  spines,  or  perhaps  more  effectually 
by  pressing  upon  the  transverse  processes,  so  as  to  induce  rotation 
of  the  vertebral  bodies  one  on  another.  Movements  of  the  spine, 
bending  or  twisting,  are  similarly  painful,  whilst  the  same  result 
can  be  brought  aboiit  by  jarring  the  spine,  as  by  a  blow  on  the 
head  or  nates.  The  old  plan  of  testing  for  pain  by  means  of  a 
hot  sponge  applied  over  the  back  is  comparatively  useless  in  this 
disease.  Referred  pain  is  produced  by  pressure  upon,  or  irritation 
of,  the  roots  of  the  nerves  as  they  emerge  from  the  intervertebral 
foramina ;  consequently  it  is  always  noticed  in  those  parts  of  the 
body  which  are  supplied  with  sensation  by  the  nerves  issuing 
from  the  spinal  canal  in  the  diseased  area.  If  the  lumbar  region 
is  affected,  the  pain  is  referred  down  the  legs ;  in  the  dorsi-lumbar 
region  it  may  follow  the  last  dorsal  nerve,  and  be  noticed  in  the 
lower  part  of  the  abdomen,  or  in  the  gluteal  region ;  in  the  lower 
dorsal  region  pain  is  referred  to  the  epigastrium,  children  who  are 
unable  to  differentiate  its  precise  nature  complaining  of  *  belly- 
ache'; in  the  upper  dorsal  and  lower  cervical  regions  the  pain 
extends  into  the  arms,  whilst  in  the  upper  cervical  region  neuralgia 
follows  the  course  of  the  cutaneous  branches  of  the  cervical  nerves. 
Thus,  if  the  third  and  fourth  cervical  nerves  are  involved,  pain 
is  felt  along  the  course  of  the  descending  sternal,  clavicular  and 
acromial  branches ;  if  the  second  and  third  are  implicated,  pain 
may  be  confined  to  the  great  auricular  and  occipital  nerves ;  if 
the  atlas  and  axis  are  affected,  the  neuralgic  pain,  if  any,  follows 
the  occipital  branches. 

2.  Bigidity  of  the  spine  is  a  constant  accompaniment  of  Pott*s 
disease.  In  the  early  stages  it  results  from  muscular  spasm,  the 
object  being  to  hx  and  immobilize  the  painful  part.  If  the  lower 
portion  of  the  spine  is  involved,  the  back  is  held  stiff  and  straight, 
the  patient  abstaining  from  all  movements  which  would  bend  or 
stretch  it.    Thus,  in  order  to  pick  up  an  object  from  the  floor,  the 
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knees  and  hips  are  flexed,  and  the  patient  gradually  lets  himself 
down  with  an  absolutely  rigid  back  into  a  sitting  or  squatting 
posture ;  the  body  is  raised  in  a  similar  manner  by  resting  the 
hands  upon  the  thighs,  the  patient,  as  it  were,  climbing  with 
extended  arms  up  his  own  legs.  In  a  child  rigidity  in  the  dorsi- 
lumbar  region  can  be  demonstrated  by  laying  him  on  his  face, 
grasping  the  ankles,  and  ascertaining  the  amount  of  movement 
of  the  spine  at  that  region  by  lifting  the  legs  from  the  table, 
and  also  by  moving  them  from  side  to  side.  In  a  healthy  child 
the  legs  can  be  elevated,  and  the  spine  bent  back  in  the  dorsi- 
lumbar  region,  nearly  to  an  angle  of  sixty  degrees  ;  whilst  lateral 


Fig.  240. — Diagrams  to  illustrate  Deformities  in  Spinal  Curvature. 

(After  Noble  Smith.) 

In  A  the  result  of  the  bodies  falling  together  to  form  a  wedge-shaped  mass  is 
seen  in  the  anterior  displacement  of  the  upper  half  of  the  spine  ;  in  B  the 
compensatory  curves  utilized  by  Nature  to  maintain  the  erect  posture  are 
indicated  ;  in  C  the  same  process  is  seen  in  an  exaggerated  degree. 

mobility  to  the  extent  of  thirty  or  forty  degrees  on  either  side  of 
the  median  line  is  obtainable.  When  caries  is  present,  neither 
of  these  movements  can  be  made  without  including  the  thorax 
and  dorsal  spine.  In  cervical  caries  the  patient  steadies  the  head, 
and  at  the  same  time  raises  the  shoulders  by  the  help  of  the 
trapezius  and  ster no- mastoid  muscles,  whilst  the  chin  is  often 
supported  by  one  hand,  and  the  patient  twists  his  whole  body  in 
order  to  look  sideways. 

In  the  later  stages,  when  repair  is  taking  place,  or  has  occurred, 
rigidity  of  the  spine  is  due  to  osseous  ankylosis.  After  a  cure  has 
l)een  established,  compensatory^movements  of  other  portions  of 
the  spine  mask,  to  a  certain  degree,  the  localized  rigidity. 
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3.  Defonnit7,  the  result  of  Nature's  method  of  repair  by  means 
of  osseous  ankylosis,  is  necessarily  present  in  almost  ail  instances, 
although  in  a  few  cases,  taken  in  hand  early,  it  is  possible  that 
recovery  may  occur  without  it.  The  amount  and  character  of 
the  deformity  depend  on  a  variety  of  circumstances,  and  perhaps 
most  of  all  upon  the  number  01  vertebrse  affected.  Where  only 
two  bones  are  involved,  a  true  angular  deformity  may  result, 
the  body  of  the  upper  vertebra  being  welded  to  that  of  the 
lower,  so  as  to  produce  a  wedge-like  mass  (Fig.  240,  A),  the 
surfaces  of  which  are  inclined  to  one  another  at  an  angle ;  com- 
pensatory curves  of  the  spine  elsewhere  enable  the  patient  to 
assume  the  erect  posture  (Fig.  240,  B).  In  the  lumbar  region, 
where  the  affection  is  often  limited  to  a  part  of  two  vertebrae, 
there  is  usually  little  or  no  displacement,  the  disease  being  limited 
to  the  centres  of  the  bones,  so  that  the  sides  may  escape  alto- 
gether, and  preserve  the  integrity  of  the  spinal  column  ;  when  a 
distinct  projection  of  the  spine  is  present,  the  portion  of  bone 
which  appears  most  prominent  is  the  spinous  process  of  the  lower 
of  the  vertebra?.  When  a  large  number  of  vertebra  are  aflfected, 
as  is  common  in  the  dorsal  region,  the 
curvature  is  never  angular,  but  the  whole 
region  becomes  bent  forwards,  and  ky- 
photic in  type,  or  even  almost  rectangular.  /" 
Owing  to  the  obhquity  and  length  of  the  / 
spinous  processes  of  the  dorsal  vertebrae, 
the  projection,  even  when  only  two  bones  , 
are  involved,  is  very  considerable ;  in  the  ^ 
latter  case  the  spinous  process  of  the  ■. 
upper  vertebrae,  by  becoming  horizontal, 
is  the  more  prominent.  In  the  cervical  ^, 
region  there  is  rarely  much  deformity,  \ 
owing  to  the  small  size  of  the  vertebrae,  '^^  ■ 
and  to  the  stunted  shape  and  deep  posi- 
tion of  the  spinous  processes;  if,  however,  ^'^-  241  — Well-m 
several  bones  are  mvolved,  the  head  may  ^5  ^  Result  of  Pott's 
be  carried  forwards,  together  with  the  upper     Disease. 

part  of  the  spine. 

Secondary  changes  in  the  shape  of  the  thorax  necessarily  ac- 
company the  more  advanced  cases  of  caries  in  the  dorsal  region, 
the  siernum  becoming  convex  anteriorly  so  as  to  compensate  for 
the  diminished  vertical  measurement  of  the  thorax,  and  the  ribs 
crowded  together  to  such  an  extent  as  to  almost  obliterate  the 
intercostal  spaces.  The  lower  floating  ribs  may,  however,  retain 
their  normal  position,  and  thus  a  horizontal  groove  may  be  pro- 
duced corresponding  to  the  line  of  the  tenth  rib.  In  such  cases 
the  patient  Incomes  much  stunted  in  growth,  and  dwarfed,  con- 
stituting the  typical  'hunchback'  (Fig.  241). 

4.  AbsceBB  is  the  most  serious  result  of  spinal  disease,  for,  owing 
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to  its  deep  origin,  it  often  attains  considerable  dimensions  before 
it  is  recognised  or  treated,  whilst  it  is  usually  impossible  to  deal 
with  the  causative  lesion  in  the  bones,  and  if  once  the  cavity  is 
allowed  to  become  septic,  an  exceedingly  grave  complication  is 
introduced  into  the  case,  which  may  even  determine  a  fatal  issue. 
The  pus  collects  originally  on  the  anterior  aspect  of  the  vertebrae, 
beneath  the  anterior  common  ligament  (Fig.  238),  which  may  be 
stripped  from  the  bones  for  a  considerable  distance,  owing  to 
the  tension  within  the  abscess  cavity.  It  thence  finds  its  way 
to  the  sides  of  the  bodies  after  perforating  the  ligament,  and 
burrows  in  various  directions,  according  to  the  portion  of  the 
spine  involved. 

In  the  cervical  region  a  chronic  retropharyngeal  abscess  is  first 
formed ;  it  pushes  the  posterior  pharyngeal  wall  forwards,  and 
may  be  detected  from  the  mouth  as  an  elastic  fluctuating  swelling, 
which,  by  its  size,  often  leads  to  some  difficulty  in  swallowing  and 
breathing,  whilst  cedema  of  the  glottis  may  be  induced.  Left  to 
itself,  various  courses  are  open  to  it :  i .  The  abscess  may  burst 
and  discharge  into  the  pharynx,  the  cavity  necessarily  becoming 
septic,  and  the  osseous  lesion  thus  aggravated.  2.  It  may  travel 
downwards  behind  the  oesophagus  into  the  posterior  mediastinum, 
and  thence  extend  in  the  same  direction  as  abscesses  in  the  dorsal 
region.  3.  More  often  the  pus  finds  its  way  to  the  side  of  the 
neck,  being  guided  to  the  posterior  triangle  by  the  prevertebral 
fascia,  behind  which  it  is  situated  ;  less  frequently  it  pierces  this 
fascia,  and  presents  in  the  anterior  triangle.  4.  In  the  lower  part 
of  the  neck,  it  may  spread  under  the  clavicle  into  the  axilla,  being 
directed  by  the  same  fascia,  which  in  this  region  passes  down- 
wards behind  the  subclavian  trunks,  and  forms  the  posterior  wall 
of  the  sheath  of  the  axillary  vessels. 

In  the  dorsal  region,  the  abscess  starts  in  the  same  way  in  front 
of  the  vertebrae,  and  may  thence  extend  as  follows :  i.  Most 
frequently  it  passes  backwards  between  the  vertebral  ends  of  the 
ribs  to  form  a  dorsal  abscess,  burrowing  along  the  course  of  the 
posterior  branches  of  the  intercostal  nerves  and  arteries,  and 
forming  a  fluctuating  swelling,  3  or  4  inches  from  the  spinous  pro- 
cesses, with  an  impulse  on  coughing.  2.  It  may  extend  between 
the  ribs  and  the  parietal  pleura  along  the  anterior  branches  of  the 
intercostal  vessels,  coming  to  the  surface  at  the  spot  where  the 
lateral  cutaneous  branches  are  given  off.  Tuberculous  disease  of 
the  ribs,  leading  to  caries  or  necrosis,  or  even  a  localized  em- 
pyema, may  be  induced  in  such  cases.  3.  Very  rarely  the  abscess 
may  travel  up  to  the  neck,  pointing  behind  the  ster no- mastoid 
muscle.  4.  Not  uncommonly,  however,  it  works  its  way  down- 
wards, passing  under  the  ligamentum  arcuatuni  internum  of  the 
diaphragm,  thus  entering  the  psoas  sheath,  and  giving  rise  to  a 
psoas  abscess. 

In   disease  of  the  dorsi-lumbar  or  lumbar  regions,  either  a 
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lumbar  or  a  psoas  abscess  may  result.  A  lumbar  abscess  is  due  to 
the  passage  backwards  of  the  pus  along  the  posterior  branches  of 
the  lumbar  vessels  and  nerves  to  the  outer  border  of  the  erector 
spinae,  and  usually  presents  superficially  in  Petit's  triangle — ue.f 
between  the  adjacent  borders  of  the  latissimus  dorsi  and  external 
oblique  muscles.  It  there  forms  a  tense  fluctuating  swelling, 
with  an  impulse  on  coughing.  A  psoas  abscess  lies  within  the 
sheath  of  the  psoas  muscle,  the  pus  being  usually  superficial  to 
the  muscular  fibres,  some  of  which  are  probably  destroyed.  It 
passes  downwards,  givirfg  rise  to  a  fusiform  enlargement,  deeply 
placed  in  the  back  of  the  abdomen ;  at  the  brim  of  the  pelvis,  it 
usually  burrows  outwards  under  the  fascia  iliaca  to  form  a  tense 
rounded  swelling  in  the  iliac  fossa  (Fig.  5 ;  p.  51).  It  thence 
travels  under  Poupart's  ligament,  behind  and  external  to  the 
common  femoral  vessels,  being  constricted  at  this  spot  so  as  to 
form  a  narrow  neck.  The  sack  then  expands  behind  the  common 
femoral  sheath,  the  vessels  being  often  displaced  forwards,  and 
the  vein  flattened  out  and  compressed.  Thence  passing  along 
the  tendon  of  the  ilio-psoas,  to  the  neighbourhood  of  the  lesser 
trochanter,  the  abscess  comes  into  relation  with  the  internal 
circumflex  artery,  and  usually  points  at  or  near  to  the  saphenous 
opening  to  the  inner  side  of  the  main  vessels.  It  may,  however, 
follow  the  diflerent  branches  of  the  internal  circumflex  amongst 
the  adductor  muscles,  forming  a  large  swelling  on  the  inner  side 
of  the  thigh,  displacing  these  structures,  or  it  may  even  travel 
along  its  main  trunk  behind  the  neck  of  the  femur  to  reach  the 
surface  behind  the  great  trochanter.  In  other  rare  cases  the 
abscess  has  been  known  to  extend  down  the  leg,  and  has  even 
been  evacuated  by  the  side  of  the  tendo  Achillis.  Occasionally, 
the  pus  finds  its  way  down  into  the  pelvis  instead  of  passing  under 
Poupart's  ligament,  and  then  points  in  the  ischio-rectal  fossa,  or 
possibly  burrows  through  the  sacro-sciatic  foramen. 

The  constitutional  disturbance  associated  with  the  formation  of 
these  abscesses  is  usually  but  slight ;  perhaps  there  is  a  small  rise 
of  temperature,  but  if,  as  occasionally  happens,  ordinary  pyogenic 
organisms  find  their  way  into  the  sac  from  within  the  body,  this 
may  become  more  marked.  As  they  come  to  the  surface,  con- 
siderable pain  may  be  experienced  from  the  tension  and  irritation 
of  the  soft  parts,  and  fever  of  a  hectic  type  is  induced. 

5.  Paraplegia  is  fortunately  not  a  common  result  in  tuberculous 
caries  of  the  spine,  only  occurring  in  the  worst  or  in  neglected 
cases.  It  is  scarcely  ever  due  to  the  acuteness  of  the  curve.  It 
has  been  known  to  result  from  a  fracture  of  the  spine,  the  integrity 
of  which  has  been  weakened  by  the  inflammatory  process,  but  is 
usually  caused  by  an  extension  backwards  of  the  disease,  so  that 
a  nodule  or  button  of  tuberculous  material  forms  beneath  the 
posterior  common  ligament,  or  pushes  through  it,  compressing 
the  cord  against  the  laminae,  and  actually  invading   the   dura 
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mater.     It  occasionally  originates  in  the  pressure  induced  by  an 
abscess,  which  extends  backwards  into  the  spinal  canal. 

The  effect  produced  on  the  cord  varies  with  the  rapidity  and 
acuteness  of  the  process.  When  the  pressure  is  rapidly  developed, 
a  subacute  myelitis  ensues,  but  more  frequently  it  is  of  a  chronic 
or  sclerosing  type.  The  cord  is  then  found  to  be  constricted  or  in- 
dented by  the  tuberculous  mass,  and  perhaps  considerably  reduced 
in  size  ;  its  texture  is  firmer  than  normal,  and  the  colour  grayish. 
The  onset  of  symptoms  may  be  suddenly  induced  by  haemorrhage 
or  displacement  of  bone,  but  is  more  usually  gradual.  The  dorsal 
region  (about  the  eighth  vertebra)  is  that  most  often  involved, 
since  there  is  plenty  of  space  in  the  cervical  region,  and  in  the 
lumbar  the  cord  has  broken  up  into  the  cauda  equina.  Statistics 
seem  to  indicate  that  paraplegic  phenomena  occur  in  about  one 
out  of  every  thirteen  cases. 

The  symptoms  arising  from  pressure  on  the  cord  must  be  dis- 
tinguished from  those  due  to  irritation  of,  or  pressure  on,  the 
nerve  roots.  The  latter  causes  neuralgic  pain  along  the  course  of 
some  particular  nerve,  possibly  in  the  later  stages  associated  with 
anaesthesia  (attcrsthesia  dolorosa),  or  a  limited  motor  weakness  if  the 
anterior  roots  are  involved.  In  compression  of  the  cord,  motor 
phenomena  are  more  evident  than  sensory,  since  the  sensory 
track  lies  towards  the  centre  of  the  cord,  and  so  is  more  protected 
from  injury.  At  first  there  is  some  dragging  of  the  toes  on  walk- 
ing, and  loss  of  power  in  the  legs,  combined  usually  with  neuralgia, 
weakness  of  the  sphincters,  and  exaggeration  of  the  reflexes. 
Later  on  the  paralysis  becomes  complete,  and,  as  degeneration  of 
the  cord  follows,  secondary  contractions  and  rigidity  occur,  and 
the  reflexes  diminish.  Absolute  incontinence  sometimes  super- 
venes, the  bladder  emptying  itself  periodically  and  involuntarily, 
or  the  urine  trickling  away  continually  from  either  a  full  or  empty 
viscus. 

Special  mention  must  be  made  here  of  a  grave  complication 
only  occurring  in  the  upper  cervical  region,  and  which  may  result 
in  sudden  death.  Tuberculous  disease  of  the  upper  two  vertebrae 
usually  orij^inates  in  one  or  more  of  the  large  articulations  on 
either  side  of  the  atlas ;  if  these  joints  become  disorganized, 
displacement  may  occur  at  any  moment,  and  in  this  way  the 
occiput  slips  forwards  upon  the  atlas,  and  may  lead  to  gradual  or 
sudden  compression  of  the  cord  and  consecjuent  death.  The 
disease  sometimes  spreads  to  the  body  of  the  axis,  and  by  this 
means  the  odontoid  process  becomes  detached,  or  the  transverse 
ligament  gives  way ;  in  either  case,  the  weight  of  the  head  carries 
the  arch  of  the  atlas  forwards,  and  death  ensues  from  compression 
of  the  medulla. 

Course  of  the  Case  and  Prognosis. — Left  to  itself,  the  disease 
usually  pro;i^re?ses  more  or  less  steadily,  the  bone  lesion  becoming 
gradually  more  marked,  and  abscesses  tending   to  develop.     If 
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treated  efficiently,  and  taken  in  hand  early,  repair  by  ankylosis 
may  be  confidently  expected.  Even  when  an  abscess  forms, 
prolonged  rest  may  lead  to  its  disappearance,  the  fluid  part  of 
the  pus  being  absorbed,  and  the  solid  elements  becoming  in- 
spissated and  dry,  forming  a  putty-like  mass  lying  on  the  front 
of  the  vertebral  column ;  this  may  subsequently  break  down, 
probably  owing  to  infection  with  pyogenic  cocci,  constituting 
what  is  known  as  a  residual  abscess.  Should,  however,  the 
abscess  burst  or  be  opened,  and  become  septic,  symptoms  of 
hectic  fever  and  amyloid  disease  are  almost  certain  to  develop, 
and  the  patient  is  sooner  or  later  exhausted  by  the  discharge, 
and  dies  from  asthenia.  If  dealt  with  judiciously,  and  sepsis 
avoided,  the  abscesses  may  be  cured,  and  if  at  the  same  time 
the  spine  is  kept  at  rest,  the  lesion  in  the  bones  is  able  to  con- 
solidate. The  onset  of  paraplegia,  again,  must  not  be  looked  on 
as  rendering  the  case  hopeless,  since  with  prolonged  rest  the 
paralytic  phenomena  can  entirely  disappear.  Septic  cystitis  and 
bedsores  often  arise  as  complications,  and,  if  allowed  to  progress, 
cause  the  death  of  the  patient.  Occasionally,  as  a  result  of  the 
implication  of  the  spinal  canal,  diffuse  meningitis  follows,  leading 
to  a  rapidly  fatal  termination.  As  in  tuberculous  disease  else- 
where, the  patient  also  runs  the  risk  of  acute  miliary  tuber- 
culosis, whilst  other  organs,  e.g.,  the  lungs,  brain,  or  kidney,  may 
become  affected.  In  spite  of  these  possibilities,  however,  the 
prognosis  is  good  as  regards  life  in  cases  free  from  complications, 
and  where  suitable  treatment  is  practicable. 

The  Diagnosis  of  spinal  caries  is  never  a  matter  of  difficulty 
when  the  characteristic  deformity  exists,  but  in  the  early  stages, 
when  the  displacement  is  not  evident,  or  if  there  is  only  a  very 
slight  prominence  of  the  spinous  processes,  it  is  likely  to  be  mis- 
taken for  a  simple  rachitic  or  statical  curve ;  whilst  if  neuralgic 
pain  is  a  prominent  symptom,  it  may  possibly  be  looked  on  as  a 
case  of  spinal  or  intercostal  neuralgia,  or  as  rheumatism,  or  even  be 
ascribed  to  renal  affections.  Tumours  of  the  spine,  such  as  cancer, 
or  hydatid  cysts,  syphilitic  disease,  and  aneurismal  erosion,  also 
produce  symptoms  somewhat  resembling  those  of  spinal  caries, 
and  in  adults  it  may  be  impossible  to  determine  from  the  local 
phenomena  alone  which  of  these  conditions  is  present,  although 
a  careful  consideration  of  the  general  history  and  of  the  onset  of 
the  symptoms  may  throw  some  light  upon  the  case.  Frequently 
the  course  of  the  disease  and  the  reaction  to  treatment  must  be 
mainly  relied  on  in  forming  a  diagnosis.  The  spine  should  always 
be  examined  from  before  and  from  behind,  and  pain  on  pressure 
over  the  transverse  processes  and  rigidity  of  the  back  are  the 
symptoms  on  which  most  stress  should  be  laid. 

The  diagnosis  of  the  abscesses  connected  with  spinal  caries 
is  sometimes  not  devoid  of  difficulty,  especially  when  they  point 
in  the  groin  or  the  lumbar  region^  since  similar  collections  of  pus 
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may  arise  from  a  variety  of  other  causes,      (a)  A  perinephritic 
abscess  is  recognised  by  the  association  or  pre-existence  of  symp- 
toms of  renal  disease,  whilst  a  spinal  lesion  may  be  absent.     Of 
course,  both  conditions  may  be  present  in  the  same  individual, 
and  the  diagnosis  can  then  only  be  made  by  an  exploration  of  the 
abscess  cavity,     (b)  An  empyema  occasionally  points  in  the  loin  or 
even  in  the  groin,  but  should  be  recognised  by  an  examination  of 
the  thorax,    (c)  A  chronic  abscess,  due  to  appendicitis  may  present 
very  similar  signs  to  those  of  a  deep-seated  abscess  in  the  ilio- 
psoas region  on  the  right  side,  if  it   has  not  extended   below 
Poupart's  ligament.     Careful  examination,  however,  will  demon- 
strate the  upward  extension  of  the  abscess  towards  the  spine  in 
the  latter  case,  whilst  the  previous  history  will  differ  consider- 
ably in  the  two  conditions.     The  character  of  the  pus  is,  more- 
over, a  distinctive  element,  in  that  it  has  almost  always  an  offen- 
sive smell  when  due  to  appendicitis,  on  account  of  the  presence  of 
the  Bac,  colt  communis,    (d)  An  iliac  abscess  may  arise  from  a  variety 
of  conditions  other  than  spinal  disease,  e.g.,  necrosis  or  caries  of 
the  ilium,  or  cellulitis  in  the  tissues  under  the  fascia  iliaca.     It  is 
recognised  by  being,  as  a  rule,  more  distinctly  limited  in  extent 
than  an  ilio- psoas  abscess,  and  by  the  absence  of  symptoms  of 
spinal  disease,     {e)  Abscesses  arising  in  connection  with  hip  disease 
occasionally  point  in  the  groin,  but  are  easily  distinguished  from 
a  psoas  abscess  by  not  extending  upwards  along  the  course  of 
the  psoas  muscle,  and  by  the  evident  signs  of  hip  disease  which 
are  always  present.     (/)  Diffused  or  ruptured  aneurism  of  the  iliac 
artery  may  give  rise  to  considerable  difficulty  in  diagnosis,  since 
a  non-pulsating  tumour  in  the  course  of  the  muscle  is  sometimes 
produced.     The  preceding  history,  the  absence  of  fluctuation,  the 
oedema  and  congestion  of  the  leg,  the  interference  with  the  pulse, 
and  the  rapid  increase  of  the  tumour,  should  indicate  the  nature 
of  the  case,     {g)  The  diagnosis  of  abscess  from  femoral  hernia  is 
given  elsewhere. 

Treatment.  —  The  great  essential  in  the  treatment  of  spinal 
caries  is  absolute  immobilization,  perhaps  associated  with  the 
application  of  some  mechanical  support,  which  takes  the  weight 
of  the  body  from  the  seat  of  disease.  This  may  be  effected  in  any 
of  the  following  ways  : 

(a)  By  the  Adoption  of  the  Recumbent  Posture, — The  patient  is  kept 
in  bed  either  in  the  prone  or  supine  position,  until  the  pain  in  the 
back  has  diminished  to  such  an  extent  as  to  warrant  the  applica- 
tion of  a  spinal  support.  In  any  but  the  youngest  children  the 
prone  position  on  a  suitably  constructed  couch  may  be  adopted 
with  advantage,  since  by  this  means  the  weight  of  the  body  is 
more  completely  taken  off  the  spine,  whilst  local  applications, 
such  as  blisters,  or  even  the  actual  cautery,  can  be  made.  In 
many  cases  it  is  advisable  to  combine  treatment  in  this  fashion 
with  the  application  of  a  removable  poroplastic  or  leather  spinal 
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jacket.  If  thought  desirable,  extension  by  weight  and  pulley 
attached  to  the  legs,  as  described  at  p.  476,  may  also  be  employed ; 
pain  and  irritation  due  to  the  pressure  of  the  diseased  bones  one 
on  the  other  are  thereby  minimized. 

(b)  By  the  Application  of  Sayrt's  Piaster  Jacket.— If  the  disease 
exists  iu  the  dorsal  region,  the  trunk  Is  encased  in  plaster  of  Paris, 
which  should  extend  ^om  the  axillae  to  just  below  the  iliac  crests. 
The  patient  is  stripped  to  below  the  waist,  and  a  closely-knitted 
woollen  vest  fitted  to  the  body,  and  fixed  by  straps  passing  over 
the  shoulders.  A  pad  or  folded  towel  is  placed  beneath  it  over 
the  abdomen  to  allow  for  distension  after  meals,  and  in  women 
similar  smaller  pads  may  be  placed  over  the  mammae  to  protect 
them.  Coarse  canvas  bandages,  into  the  meshes  of  which  plaster 
of  Paris  has  been  rubbed,  are  thoroughly  soaked  in  water,  to 
which  a  httle  salt  may  be  advantageously  added,  and  then  wound 
evenly  round  the  body  until  a  layer  of  hve  or  six  thicknesses  is 
obtained.  Over  this  a  paste  of  plaster  of  Paris,  prepared  as 
described  at  p.  430,  is  laid,  until  the  jacket  has 
attained  sufficient  thickness  and  consistency. 
It  is  allowed  to  dry  before  the  patient's  posi- 
tion is  altered,  In  adults,  where  the  disease  is 
chronic  and  not  acute,  the  jacket  should  be 
applied  whilst  the  spine  is  extended  by  sus- 
pending the  patient  by  the  head  and  axillae 
from  a  suitably  arranged  tripod.  In  children, 
or  when  the  disease  is  acute,  it  will  suffice  if 
the  parent  or  an  assistant  partially  supports  the 
patient  from  the  armpits,  or  the  apparatus  can 
even  be  applied  with  the  child  in  the  recumbent 
posture.  The  jacket  must  be  worn  until  all 
pain  and  evidence  of  active  disease  have  dis- 
appeared, and  after  that  the  patient  should  be  ^-~ 
fitted  with  a  poroplastic  support  for  a  time.  In  ^^ 
disease  of  the  cervical  or  upper  dorsal  vertebra;, 
a  special  jury-mast  is  required,  in  order  to  steady  p^,  ^ 
the  head  and  take  the  weight  off  the  spine 
(Fig.  242).  It  consists  of  an  iron  rod,  fixed  to 
a  plaster  or  poroplastic  jacket,  accommodating 
itself  to  the  curves  of  the  head  and  neck ; 
above,  it  extends  forwards  as  far  as  the  vertex, 
and  has  attached  to  its  upper  end  straps,  which  pass  downwards 
beneath  the  occiput  and  under  the  chin. 

(c)  By  thr  Use  of  Phelps'  flo.v.  — This  plan  of  treatment,  which 
has  been  advocated  by  Phelps  of  New  York,  consists  of  a  wooden 
box  6  inches  deep,  the  lower  end  of  which  is  divided  into  two 
portions,  one  for  each  leg,  a  suitable  aperture  being  left  at  the 
junction  of  the  divided  parts  for  the  passage  of  the  excreta. 
Careful  padding  is  applied  to  the  whole  of  the  interior,  and  the 


662  A  MANUAL  OF  SURGERY 


child  is  strapped  and  bandaged  into  this  apparatus,  and  kept 
there  for  a  period  varying  from  six  to  twelve  months.  The 
whole  trunk  is  thus  absolutely  immobilized,  and  the  child  can  be 
easily  carried  about  in  his  box,  and  taken  into  the  open  air. 
Extension  can  also  be  made,  if  necessary,  by  elastic  accumulators 
attached  to  the  head  and  neck,  or  legs. 

(d)  In  very  young  children  perhaps  the  simplest  apparatus  is 
a  aouble  Thomas's  splint,  with  a  suitable  crutch  above  to  fix  and 
support  the  head. 

During  the  whole  course  of  treatment,  the  general  condition  of 
the  individual  must  be  carefully  attended  to,  and  suitable  food 
and  tonics  administered.  Wherever  possible,  the  child  should  be 
taken  regularly  into  the  open  air,  or  preferably  sent  to  the  seaside. 
When  all  symptoms  of  pain  and  irritation  have  disappeared,  the 
patient  may  be  allowed  gradually  to  get  about  again  with  a 
mechanical  support,  and,  indeed,  this  should  not  be  dispensed 
with  for  six  or  eight  months  after  apparently  complete  recovery. 

Counter-irritation  is  but  seldom  required.  It  may  be  uselful, 
however,  when  severe  pain  exists  in  the  early  stages,  especially 
in  adults.  The  best  means  to  employ  is  the  actual  cautery, 
either  applying  a  button  cautery  at  several  spots  on  each  side  of 
the  spine,  or  searing  the  skin  longitudinally. 

Recently  it  has  been  proposed  by  Calot  and  others  to  overcome 
the  deformity  of  Pott's  disease  by  forcible  straightening  under  an 
anaesthetic.  A  considerable  number  of  cases  have  now  been 
treated  in  this  way,  and  with  a  moderate  degree  of  success ; 
unfortunately  many  deaths  have  been  the  direct  result  of  this 
procedure,  whilst  the  subsequent  immobiHzation  needs  to  l)e  very 
prolonged,  and  the  deformity  may  recur.  Personally  we  consider 
that  although  it  may  be  safe  and  desirable  to  straighten  the  back 
in  a  few  cases,  yet  the  risks  are  so  great  and  the  process  so 
opposed  to  Nature's  method  of  cure  that  unless  future  statistics 
show  much  better  results  than  hitherto,  the  proceeding  is  scarcely 
justifiable.  The  most  interesting  point  observed  in  this  connec- 
tion is  the  fact  that  cases  of  paraplegia  seem  to  be  immensely  im- 
proved by  this  process,  and  that  within  a  few  days.  It  is  also 
now  maintained  that  no  very  great  degree  of  force  is  required  to 
do  all  that  is  desirable ;  the  patient's  head  and  feet  are  steadied  by 
assistants  making  traction,  and  the  surgeon  merely  uses  as  much 
force  as  can  be  applied  by  one  hand  placed  over  the  curve. 

The  Treatment  of  the  Chronic  Abscesses  is  always  a  matter  of 
anxiety,  since,  when  once  opened,  they  usually  take  a  considerable 
time  to  heal,  and  if  allowed  to  become  septic,  the  prognosis  of  the 
case  is  seriously  affected.  A  general  description  of  the  methods 
employed  has  already  been  given  at  p.  55. 

A  Retro -pharyngeal  Abscess  should  always  be  dealt  with  from  the 
neck,  as  described  in  Chapter  XXVII. 

A  Dorsal,  Lumbar,  or  Psoas  Abscess  should  be  tapped  with  a 
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large  aseptic  trocar  and  cannula;  after  the  escape  of  the  pus, 
the  cavity  is  thoroughly  washed  out  with  a  mild  antiseptic 
lotion,  or  with  sterilized  water  at  a  temperature  of  105°  to  110°  F. 
In  the  case  of  a  psoas  abscess,  this  irrigation  may  be  combined 
with  gentle  massage  of  the  abscess  cavity,  in  order  to  detach  as 
far  as  possible  the  pyogenic  membrane,  and  to  assist  in  the  re- 
moval of  curdy  debris.  When  the  lotion  returns  uncoloured, 
or  but  slightly  tinged  with  blood,  an  ounce  or  two  of  a  10  per 
cent,  emulsion  of  iodoform  in  glycerine  is  injected,  and  diffused, 
if  possible,  through  the  abscess  cavity  by  manipulation.  The 
cannula  is  then  withdrawn,  and  the  external  wound  closed. 
Occasionally  a  cure  can  be  obtained  in  this  way  by  one  tapping, 
but  only  when  no  active  disease  is  present,  and  when  the 
patient's  general  health  is  good ;  more  commonly  the  fluid  will 
re-collect,  and  the  same  process  may  need  to  be  repeated  two  or 
three  times.  Sometimes  the  fluid  finds  its  way  along  the  track 
of  the  cannula,  and  a  sinus  results ;  such  must  be  dressed  anti- 
septically  until  cicatrization  has  occurred.  The  best  position 
in  which  to  tap  a  psoas  abscess  is  at  a  spot  just  internal  to 
the  anterior  superior  spine ;  a  small  incision  is  made  in  the 
skin,  sufficient  to  allow  of  the  insertion  of  the  trocar  through  the 
abdominal  muscles  into  the  cavity  of  the  abscess,  but  the  surgeon 
must  make  certain  that  the  intestines  have  been  previously  dis- 
placed to  one  side.  In  a  large  abscess  no  fear  need  be  entertained 
on  this  score,  since  the  parietal  peritoneum  is  always  pushed 
inwards ;  but  if  there  is  any  doubt,  the  abdominal  muscles  must 
be  cleanly  divided  through  an  incision  about  i^  inches  long,  so 
as  to  expose  the  abscess  sac ;  a  sinus  is,  however,  more  likely  to 
form  if  this  is  done.  •  Should  the  abscess  point  below  Poupart's 
ligament,  close  to  the  saphenous  opening,  it  may  be  necessary  to 
open  it  there,  perhaps  in  addition  to  tapping  it  in  the  usual  place. 
It  must  be  remembered  that  the  femoral  vessels  are  displaced 
somewhat  and  stretched  over  the  sac,  and  precautions  should  be 
taken  to  prevent  puncturing  the  vein,  an  accident  which  has 
occurred. 

Some  prefer  to  open  the  abscess  freely,  and  scrape  out  its 
interior  with  a  Barker's  flushing  gouge.  Certainly  by  this  means 
the  tuberculous  pyogenic  membrane  and  debris  can  be  more 
thoroughly  removed,  but  the  sharp  edge  of  the  instrument  is 
capable  of  doing  a  considerable  amount  of  harm  in  this  situation, 
and  there  is  also  more  likelihood  of  a  sinus  remaining.  Personally 
we  are  not  in  favour  of  its  use  for  this  purpose,  and  maintain  that 
the  method  which  we  have  advocated  above  is  better,  since  there 
is  less  probability  of  the  wound  becoming  infected  with  the  tuber- 
culous material,  and  hence  of  the  formation  of  a  sinus. 

Occasionally  it  may  seem  advisable  to  freely  open  the  sac  of  a 
psoas  abscess,  and  where  the  disease  originates  in  the  lumbar 
vertebrae  it  has  been  recommended  by  Sir  F.  Treves  and  others  to 
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cut  down  along  the  outer  border  of  the  erector  spinas,  and  deal 
with  it  from  behind.  A  vertical  incision  is  made  in  this  situation, 
down  to  the  transverse  processes,  and  the  lumbar  fascia  and 
quadratus  lumborum  are  divided  by  a  transverse  cut  opposite  the 
tip  of  one  of  these ;  the  abscess  sac  is  then  easily  reached  and 
opened.  The  advantage  of  this  plan  is  that  the  bodies  of  the 
vertebrae  can  be  examined,  and  even  scraped,  or  sequestra  removed. 
When  symptoms  of  paraplegia  arise  in  the  course  of  Pott's 
disease,  it  is  usually  unnecessary  to  do  more  than  maintain  the 
immobilization  of  the  spine,  since,  as  already  stated,  the  natural 
tendency  of  these  cases  is  towards  recovery.  At  the  same  time, 
extra  precautions  should  be  adopted  in  order  to  prevent  bedsores 
over  points  of  pressure.  Should  any  difficulty  in  micturition 
arise,  regular  catheterism  must  be  adopted,  and  the  greatest  care 
directed  to  the  sterilization  of  the  catheters,  septic  cystitis  being 
always  due  to  external  contamination.  In  such  cases  it  would 
be  wise  to  purify  the  penis  and  urethra,  and  to  keep  the  former 
wrapped  in  a  dry  aseptic  dressing  in  the  intervals  between 
catheterism.  A  certain  amount  of  forcible  extension  may  be 
permitted  in  these  cases,  and  will  probably  do  good.  Laminec- 
tomy (p.  644)  is  required  in  order  to  relieve  pressure  upon  the 
cord  in  the  following  cases :  (a)  When  septic  cystitis  or  the 
existence  of  deep  bedsores  is  threatening  life ;  (b)  when,  in  spite 
of  prolonged  rest,  the  symptoms  persist  or  increase ;  (c)  when 
paraplegic  symptoms  develop  late  in  the  case,  and  are  possibly 
due  to  a  development  of  fibro-cicatricial  tissue  outside  the  mem- 
branes (peri-pachymeningitis).  (d)  Finally,  whenever  the  tuber- 
culous process  mainly  affects  the  neural  arches,  there  is  no  reason 
for  not  treating  it  by  operation,  if  necessary. 

III.  Syphilitic  Disease  of  the  spine  develops  in  the  shape  of 
gummata,  commencing  beneath  the  periosteum  which  covers  the 
bodies;  it  is  of  unfrequent  occurrence,  and  gives  rise  to  symptoms 
exactly  similar  to  those  of  tuberculous  caries,  from  which,  indeed, 
the  condition  cannot  be  diagnosed,  except  by  the  history  and  its 
reaction  to  treatment.  It  usually  occurs  in  adults,  and  is  said  to 
mainly  affect  the  cervical  vertebra  (Tubby).  Suppuration  and 
abscess  formation  are  not  commonly  observed.  The  co-existence 
of  a  syphilitic  history  and  of  specific  lesions  elsewhere  may  help 
one  in  coming  to  a  decision  as  to  the  nature  of  the  affection. 

Treatment  consists  in  the  administration  of  suitable  anti- 
syphiHtic  drugs,  and  in  the  use  of  a  spinal  support. 

IV.  Bheumatic  Spondylitis  is  a  condition  occasionally  met  with 
arising  from  the  same  causes,  and  associated  with  much  the  same 
phenomena  as  rheumatism  elsewhere.  It  may  involve  either  the 
ligamentous  or  muscular  tissues,  or  may  attack  the  intervertebral 
joints.     Any  part  of  the  spine  is  involved,  but  perhaps  the  most 
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marked  features  are  presented  in  the  cervical  region.  Consider- 
able impairment  in  the  movements  of  the  head  is  then  produced, 
and  the  neck  may  be  laterally  deflected,  somewhat  simulating 
torticollis.  If  untreated,  adhesions  form  between  the  bones,  and 
the  loss  of  movement  may  be  permanent.  The  treatment  is  of  an 
ordinary  anti-rheumatic  nature. 

The  so-called  OonorrhoBal  Bheumatism  also  affects  the  spine 
occasionally,  and  brings  about  much  the  same  results. 

V.  Osteo-arthritis  sometimes  attacks  the  vertobral  column, 
leading  to  destruction  of  the  intervertebral  discs  and  of  the 
articular  cartilages,  together  with  erosion  of  the  bones  and  the 
formation  of  osteophytic  masses  around.  A  large  portion,  if  not 
the  whole,  of  the  spine  is  usually  involved  by  this  disease,  and 
a  prominent  feature  is  the  almost  invariable  supervention  of 
ankylosis,  either  from  ossification  of  the  anterior  or  posterior 
common  ligaments,  or  from  interlocking  or  fusion  of  osteophytes. 
A  marked  kyphosis  results,  and  great  pain  is  present.  Finally, 
the  process  spreads  to  the  articulations  between  the  ribs  and  the 
vertebrae,  and  when  these  become  fixed  the  respiratory  move- 
ments are  considerably  impaired,  and  hence  death  is  likely  to 
ensue  from  pulmonary  mischief.  Treatment  is  as  for  similar 
disease  elsewhere. 

Tomoiin  of  the  Spine  are  usually  malignant  in  character,  and  most  com- 
monly secondary  developments  of  cancer  or  sarcoma.  Simple  tumours,  such 
as  osteoma  and  hydatid  cysts,  do  occur,  as  also  primary  sarcoma.  The  chief 
symptoms  are  severe  and  localized  pain,  which  is  constant,  and  unrelieved  by 
rest  in  the  recumbent  posture,  together  with  early  excurvation  and  paraplegia. 
These  three  phenomena  manifesting  themselves  in  an  adult  should  alwa3rs 
suggest  the  presence  of  a  morbid  growth.  Treatment  necessarily  is  but  rarely 
feasible,  although  an  exploratory  operation  is  quite  justifiable  if  the  disease  is 
primary  and  the  patient  not  profoundly  cachectic. 

Tmnoim  of  the  Spinal  Cord  and  Memhranes  develop  in  several  situations, 
and  the  symptoms  are  thereby  somewhat  modified,  (a)  Outside  the  spinal 
dura.  Lipoma  and  sarcoma  are  here  most  often  seen,  and  the  symptoms  of 
cord  pressure,  such  as  loss  of  power  and  sensation,  are  preceded  by  those  of 
spinal  irritation,  e.g.,  neuralgic  pain,  increased  on  movement,  and  are  often 
limited  for  some  time  to  one  side,  {b)  They  may  grow  from  the  inner  aspect  of 
the  dura  mater,  and  thus  produce  symptoms  of  cord  pressure  and  meningeal 
irritation  concurrently.  Sarcoma,  fibroma  and  gumma,  are  the  commonest 
forms  of  neoplasm  in  this  situation,  (c)  From  the  spinal  cord  itself,  myxoma, 
psammoma,  and  sarcoma  may  originate.  The  symptoms  are  those  of  para- 
plegia combined  with  some  localized  and  referred  pain  or  tenderness,  and 
usually  bilateral  from  the  start.  Left  to  themselves,  patients  suffering  from 
any  of  these  growths  are  certain  to  die,  and  hence  an  exploratory  laminec- 
tomy, with  a  view  to  removal  of  the  growth,  if  practicable,  is  always  indicated 
when  a  diagnosis  has  been  eflfected.  The  possibility  of  the  disease  being 
syphilitic  in  origin  must  not  be  overlooked,  and  hence  a  preliminary  thorough 
course  of  iodide  of  potassium  should  always  be  instituted  before  operating. 
The  results  hitherto  obtained  have  been  distinctly  encouraging,  although 
many  of  the  cases  are  left  till  too  late,  and  the  mortality  is  certain  to  be 
high. 
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The  only  inflammatory  disease  of  the  cord  which  need  be  alluded  to  here 
is  one,  the  results  of  which  have  already  been  mentioned  constantly  in  the 
chapter  dealing  with  the  deformities  of  the  body  (Chapter  XVI.),  viz.,  Infan- 
tile Paralysis.   This  condition  is  due  to  an  inflammation  of  the  anterior  cornua 
of  the  grey  substance  of  the  cord  (anterior  poliomyelitis),  as  a  result  of  which 
the  multipolar  ganglion  cells  situated  therein  are  destroyed.     The  symptoms 
come  on  abruptly,  and  are  often  introduced  by  a  short  febrile  attack  :  paralysis 
shows  itself  at  once,  and  quickly  attains  its  maximal  proportions,  being  possibly 
followed  by  a  certain  amount  of  recovery.  The  portions  that  remain  paralyzed 
early  lose  their  nutrition,  owing  to  the  destruction  of  their  trophic  ganglionic 
centres,  and  become  cold  and  bluish  in  colour ;  finally,  deformities  due  to  the 
unbalanced  action  of  opposing  groups  of  healthy  muscles  may  appear,  whilst 
the  development  and  growth  of  the  affected  limbs  are  impaired.   Tne  distribu- 
tion of  this  affection  is  very  variable,  but,  speaking  generally,  the  legs  are  most 
commonly  affected,  the  lower  halves,  and  not  the  upper,  being  mainly  in- 
volved ;  various  forms  of  talipes  may  result  therefrom,  as  also  weak  and  flail- 
like conditions  of  the  knee  and  ankle.      When  the  thigh  is  included,  the 
quadriceps  extensor  and  adductors  are  usually  picked  out.     In  the  arm  the 
deltoid  is  most  often  paralyzed,  and  after  this  the  muscles  on  the  extensor  side 
of  the  forearm,  excluding  the  supinator  longus.     The  face  and  neck  are  rarely 
involved,  but  the  abdominal  and  back  muscles  may  be  attacked.     The  Treat- 
ment in  the  early  stages  is  directed  towards  improving  the  general  health, 
and  maintaining  the  nutrition  of  the  affected  muscles  as  far  as  possible  by 
electricity  and  friction.      In  the  later  stages,  when  deformed  or  weak  and 
flail-like  limbs  have  resulted,  various  means  may  be  adopted   in  order  to 
improve  the  functions  of  the  part,     (a)  Mechanical  support  is  often  needed,  and 
this  must  be  carefully  regulated,  in  order  to  assist,  and  not  to  hamper,  the 
movements  of  the  individual  by  its  unnecessary  weight.    In  paralytic  talipes, 
irons  fixed  to  the  boots,  and  rising  above  the  knee,  or  even  sometimes  running 
up  to  the  pelvis,  are  frequently  retjuired.     (b)  Tenotomy,  or  division  of  muscles 
or  fasciae,  may  also  be  needed  in  certain  deformities,     (c)  Tenoplasty,  or  the 
grafting  of  a  healthy  tendon  into  a  paralyzed  one,  has  been  occasionally 
utilized,  as  also  the  transplantation  of  the  bony  attachments  so  as  to  put  the 
relaxed  and  weak  muscles  on  the  stretch,     (d)  Arthrodesis,  or  the  fixation  of 
joints,    is   a   useful    proceeding   under   circumstances   where   the   unnatural 
mobility  is  difficult  to  control,  or  would  necessitate  considerable  increase  in 
the  weight  of  the  apparatus  required,  or  where,   from   tlie  poverty  of  the 
patient,  the  apparatus  cannot  l)e  obtained.      It  is  especially  serviceable  in 
cases  where  two  joints  in  a  limb  are  flail-like,  one  of  which  may  then  be 
ankylosed  with  advantage.     The  operation  consists  in  a  modified  excision, 
the  cartilage   alone   being   sawn   or   scraped  from   the  ends  of  the  bones. 
{e)  Where  the  whole  limb  is  hopelessly  paralyzed  and  a  great  inconvenience 
to  the  patient,  amputation  is  often  the  best  practice. 


CHAPTER  XXIII. 
HEAD    INJURIES. 


lA)nries  of  the  Scalp. 

Wounds  of  the  scalp  are  produced  either  by  sharp  or  blunt 
instruments,  by  falls  on  the  head,  or  by  gunshot  injuries.  From 
the  tenseness  of  the  scalp  over  the  cranium,  it  often  happens  that 
a  blunt  weapon,  such  as  a  policeman's  truncheon,  will  cause  a 
wound  nearly  as  cleanly  cut  as  if  it  had  been  made  with  a  sharp 
instrument.  The  depth  to  which  the  injury  extends  is  a  most 
important  element  in  these  cases,  and,  so  long  as  it  is  limited  to 
those  parts  superficial  to  the  occipito-frontalis  aponeurosis,  but 
little  harm  is  done ;  if,  however,  the  layer  of  loose  cellular  tissue 
between  the  aponeurosis  and  the  pericranium  is  opened  up  and 
infected,  septic  cellulitis  (p.  93)  is  hkely  to  ensue,  and  fatal  conse- 
quences may  result.  The  superficial  extent  of  the  wound  is  a 
matter  of  little  moment,  since  the  vascular  supply  is  so  good  that 
sloughing  is  uncommon  ;  a  large  portion  of  the  scalp  may  be  torn 
up  and  bruised,  and  yet,  if  it  is  carefully  washed  and  rendered 
aseptic,  there  is  every  probability  that  it  will  retain  its  vitality. 

The  Treatment  01  scalp  wounds  is  conducted  on  exactly  the 
same  lines  as  that  of  wounds  elsewhere ;  that  is  to  say,  after 
efficient  purification  they  may  be  stitched  up,  provision  being 
made  for  drainage,  if  necessary.  The  hair  should,  of  course,  be 
cut  away  from  the  neighbourhood  of  the  wound,  and  an  antiseptic 
dressing  applied.  Haemorrhage  from  the  scalp  may  be  severe, 
owing  to  the  division  of  some  of  the  large  arterial  branches ;  it 
is  dealt  with  according  to  the  general  rules  of  surgery. 

Contusions  of  the  scalp  may  occur  without  solution  of  continuity 
of  the  surface,  and  results  in  the  formation  of  bruises  or  haema- 
tomata.  A  similar  condition  is  found  in  new-born  infants;  it 
is  due  either  to  pressure  or  injury  to  the  head  during  its  passage 
through  the  mother's  pelvis,  or  to  the  compression  of  obstetric 
instruments.  Three  varieties  of  the  so-called  ccphalha-matoma 
have  been  described,  viz. :  (a)  the  Superficial,  which,  confined  to 
the  dense  subcutaneous  tissue,  is  necessarily  small  and  limited. 
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(b)  The    Subaponeurotic^  occupying   the   loose    tissue    under    the 
aponeurosis,  and  only  limited  by  the  attachments  of  this  structure. 
It  forms  a  large,  soft,  fluctuating  swelling,  upon  which  the  scalp 
appears  to  float,  bagging  down  over  the  eyes  or  occiput,     (c)  The 
Subpericranial  is  limited  by  the  pericranium  dipping   down  into 
the  sutures  around  the  bone  with  which  it  is  connected.     Most 
commonly  it  forms  over  one  of  the  parietal  bones,  presenting  a 
soft,  fluctuating  swelling,  which  soon  gains  an  indurated  margin 
owing  to  a  deposit  of  fibrin,  and  in  this  condition  may  simulate  a 
depressed  fracture  of  the  skull,  inasmuch  as  the  cup-like  fluid  centre 
allows  the  finger  to  sink  in  and  touch  bone  below.     It  is  not  diffi- 
cult to  recognise,  however,  since  the  indurated  margin  can   be 
readily  indented  by  the  finger,  whilst  the  edge  is  definitely  raised 
above  the  surface  of  the  cranium,  and  hence  the  sensation  of 
depression  of  bone  felt  through  the  fluid  is  only  apparent.     In 
old-standing  cases  ossification  of  the  walls  of  this  cavity  has  even 
been  known  to  occur.     Treatment. — All  that  is  required  is   the 
application   of  evaporating    lotions.     There   is   hardly  ever  any 
need  to  lay  open  or  drain  these  swellings. 

Traumatic  Cephal-hydrocele  is  the  name  given  to  a  rare  condition 
following  head  injuries,  especially  in  children.  It  is  characterized 
by  the  formation  of  a  fluid  swelling  under  the  scalp,  which  pulsates 
synchronously  with  the  heart-beat,  and  has  a  definite  impulse  on 
any  expiratory  effort ;  it  varies  in  size  from  time  to  time,  and  is 
sometimes  partially  reducible.  It  contains  cerebro-spinal  fluid, 
and  is  due  to  a  simple  fracture  of  the  vault,  laying  open  either 
one  of  the  lateral  ventricles  or  the  subarachnoid  cavity.  In 
one  case  it  was  proved  on  operation  to  be  connected  with  an 
arachnoid  cyst,  due  to  a  localized  subarachnoid  haemorrhage. 
Probably  it  is  wise  to  leave  this  condition  studiously  alone, 
although,  if  one  could  be  tolerably  certain  that  the  ventricle  was 
not  affected,  it  might  be  laid  open  and  drained. 

Injuries  to  the  Cranial  Bones. 

Contusions  of  the  Cranial  Bones  apart  from  fracture  may  lead  to 
serious  results,  i.  Many  of  the  inflanmiatory  conditions  of  bone 
described  elsewhere  may  be  originated  ;  c,g.^  if  the  patient  is  in 
a  condition  of  low  germicidal  power,  acute  osteomyelitis  may 
follow,  associated  with  pyaemia  from  thrombosis  of  the  large 
veins  of  the  diploe  ;  or  chronic  sclerosis  and  overgrowth  of  the 
bone,  local  or  difl"use,  may  supervene.  Syphilitic  or  tuberculous 
manifestations  may  be  similarly  lighted  up  if  the  patient  is  the 
subject  of  either  of  these  diseases.  2.  In  addition  to  such 
osseous  conditions,  pus  may  form  within  the  cranium  outside 
the  dura  mater  {subcranial  abscess,  p.  690),  and  necessitate  trephin- 
ing. 3.  The  dura  mater  may  be  detached  by  a  simple  contusion, 
leading   to    meningeal    haemorrhage    (p.  681).      4.    Any   of    the 
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cerebral  lesions  detailed  hereafter  may  be  produced.  Contusions 
of  the  cranium  must  obviously  never  be  treated  lightly,  even 
when  they  are  associated  with  unbroken  skin ;  much  more  are 
they  serious  when  compound,  owing  to  the  risks  of  sepsis. 

Fractures  of  the  Skull  may  be  described  for  convenience 
under  the  following  headings :  Fissured  Fractures  of  the  Vault ; 
Fractures  of  the  Base  (usually  fissured) ;  and  Depressed  or  Punctured 
Fractures, 

I.  Fissured  Fractures  of  the  Vault  are  always  due  to  external 
violence,  direct  or  indirect.  In  the  former  case  the  skull  first  yields 
at  the  injured  spot,  but  the  fissure  may  extend  from  it  for  some 
distance ;  in  the  latter  the  fracture  results  from  the  yielding  of 
the  skull  when  compressed  beyond  its  natural  limits  of  elasticity. 

A  simple  fissure  gives  rise  to  no  symptoms  indicating  its  pre- 
sence with  certainty.  There  may  be  some  amount  of  superficial 
ecchymosis,  but  nothing  more  definite.  When  compound  the  line 
of  fracture  may  be  seen  as  a  red  streak,  or  even  felt  with  the  finger 
as  an  irregular  ridgp.  It  consists  of  a  mere  longitudinal  fissure, 
or  may  be  starred  ;  if  uncomplicated,  it  is  of  but  little  importance, 
and  needs  nothing  beyond  general  treatment — of  course,  the 
greatest  care  being  taken  to  ensure  asepsis.  Occasionally,  how- 
ever, an  osseous  growth  forms  from  protuberant  callus  on  the 
inner  aspect  of  the  cranium  at  the  site  of  fracture,  and  gives 
rise  to  traumatic  epilepsy  or  insanity  (p.  703). 

II.  Fractures  of  the  Base  of  the  Skull  are  almost  always 
fissured,  only  occasionally  punctured  or  depressed. 

Causes. — (a)  Violence  may  be  directed  to  the  vertex  or  to  some  part  of 
the  cranial  convexity,  as  from  a  blow  or  fall  upon  a  hard  substance. 
There  has  been  a  good  deal  of  discussion  as  to  how  a  fall  on 
the  vertex  causes  fracture  of  the  base.  The  old  idea  of  contre- 
coup — i,e.j  that  the  force  was  transmitted  from  one  side  of  the 
skull  to  the  other,  producing  a  fracture — may  be  decently  buried 
and  forgotten,  whilst  two  main  theories  still  hold  the  field,  each 
being  probably  responsible  for  a  certain  number  of  cases,  (i.) 
Aran's  theory  of  irradiation  maintains  that  a  fracture  of  the  base  is 
always  due  to  direct  extension  of  the  fissure  from  the  injured  vertex, 
a  proposition  probably  quite  true  in  many  cases,  but  insufficient 
to  explain  all.  (ii.)  A  more  recent  idea,  known  as  the  bursting  or 
compression  theory ,  is  based  on  the  fact  that  the  cranium  is  not  a 
solid  and  totally  unimpressionable  body,  but  is  highly  elastic,  as 
has  been  proved  by  the  observation  that  hair  and  even  pieces  of 
skin  have  been  found  nipped  in  a  fissured  fracture  of  the  vault, 
which  had  evidently  gaped  open  and  closed  again.  Severe  com- 
pression necessarily  diminishes  the  diameter  of  the  skull  along  the 
axis  of  greatest  pressure,  making  it  bulge  in  other  diameters  ;  and 


670  A  MANUAL  OF  SURGERY 


if  this  distension  exceeds  the  limits  of  elasticity,  the  bone  gives 
way.     The  direction  of  fractures  produced  in  this  manner  varies. 
Most  commonly  the  lines  of  fracture  are  parallel  to  the  direction 
of  the  compressing  force,  the  bone  thus  bursting  open  along  its 
convexity  (fracture  by  bursting) ;  less  frequently  it  gives  way  at 
right  angles  to  the  direction  of  the  force  where  the  bulging  is 
greatest  (fracture  by  compression).     Inasmuch,  however,  as  the 
force  is  transmitted  equally  in  all  directions,  the  weakest  part  is 
most  likely  to  give  way,  viz.,  the  base.     It  has  been  pointed  out 
by  Felicet  that  the  skull  consists  of  alternate  strong  and  weak 
parts,  the  stronger  buttresses  being  formed  by  the  occipital  ridges, 
the  petrous  bone,  the  greater  and  lesser  wings  of  the  sphenoid, 
and  the  frontal  crest,  and  that  consequently  fractures  are  more 
likely  to  involve  the  intervening  weaker  parts.     Whether  these 
ideas  are  justified  is  a  question ;  certainly  the  figures  quoted  by 
Phelps*  indicate  that  irradiation  is  responsible  for  a  very  large 
proportion  of  fractures  of  the  base,     (b)  Direct  injury  to  the  base 
of  the  skull  is  undoubtedly  the  cause  of  a  certain  number  of 
fractures,  and  some  of  these  are  depressed,  and  not  fissured,  in 
character.     Thus,  the  point  of  an  umbrella  or  stick  may  be  thrust 
through  the  upper  wall  of  the  orbit,  or  up  the  nose  through  the 
cribriform  plate  of  the  ethmoid  ;    the  condyle  of  the  jaw  may 
be  driven  through  the  glenoid  cavity  into  the  middle  fossa  by  a 
blow  on  the  chin  ;  direct  injury  from  a  fall  or  a  stab  may  pene- 
trate the  occipital  bone,  whilst  a  gunshot  wound  in  the  mouth 
is  another  illustration  of  this  kind  of  injury,     (c)  The  impact  or  re- 
sistance of  the  vertebral  column  against  the  occipital  condyles  produces 
fractures  in  the  posterior  fossa  which  radiate  from  the  foramen 
magnum,  and  may  even  occasion  a  ring-shaped  fracture  around 
it  (Fig.  243).     They  result  from  falling  on  the  vertex  into  a  soft 
mass,  e,g.y  a  bale  of  wool,  or  by  alighting  from  a  height  on  the 
heels  or  nates. 

The  fracture  may  run  in  any  direction^  longitudinal,  oblique, 
transverse,  etc.,  according  to  the  direction  of  the  compressing  or 
fracturing  force,  and  it  may  affect  any  part  of  the  base,  either 
being  limited  to  one  of  the  fossae  or  involving  all ;  it  may 
follow  the  sutural  lines  in  part,  but  it  is  no  uncommon  thing  to 
see  even  the  dense  petrous  bone  traversed  by  a  fissure  (Fig.  244). 
Naturally,  transverse  fractures  tend  to  be  limited  to  one  of  the 
fossa;,  whilst  a  longitudinal  fissure  may  involve  them  all. 

Some  fractures  of  the  base  of  the  skull  are  simple  in  nature, 
but  the  majority  are  compound.  In  the  anterior  fossa  the  fissure 
extends  through  the  cribriform  plate  and  nasal  mucosa,  and  then 
lays  open  the  nose ;  or  a  communication  may  be  established  with 
the  external  air  through  a  penetrating  wound  in  the  orbit,  or 
through  the  ethmoidal  or  sphenoidal  sinuses.  In  the  middle  fossa 
a  fracture  through  the  base  of  the  sphenoid  opens  the  roof  of  the 
•  *  Traumatic  Lacerations  of  the  Brain.'     Ix^ndon  :  Henry  Kimpton  ;  1898. 
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naso-pharynx,  or  the  fracture  may  involve  the  tympanic  cavity. 
In  the  posterior  fossa  the  basi -occipital  may  be  broken,  and  the 
naso-pharynx  again  opened,  although  the  fracture  here  is  more 
commonly  simple. 

Fractures  of  the  base  of  the  skull,  though  very  serious,  are  by 
no  means  necessarily  fatal,  and,  indeed,  during  the  last  twenty 
years  or  more  the  results  have  immensely  improved,  owing  to  the 
use  of  antiseptic  precautions.  The  main  dangers  to  be  apprehended 
are :  (i.)  Damage  to  the  base  of  the  brain,  including  the  pons  and 
medulla,  especially  in  cases  where  the  foramen  magnum  is  splintered 
from  the  impact  of  the  spine  against  the  condyles ;  (ii.)  haemorrhage 


Fig.  243. — Fracture  of  the  Base  op  the 
Skull  from  Force  acting  against  the 
Occipital  Condyles,    and    producing 

ALMOST  AN  AnNULAR  FraCTURE   AROUND 

the  Foramen  Magnum.     (Tillmanns.) 


Fig.  244. —  Transverse  Frac- 
ture across  the  Base  of 
the  Skull. 


arising  either  from  the  venous  sinuses,  or  from  the  meningeal  or 
cerebral  arteries ;  and  (iii.)  septic  meningitis,  due  to  the  fact  that 
the  injury  not  only  fractures  the  bones,  but  also  lays  open  the  dura 
mater,  a  grave  addition  to  a  compound  fracture. 

The  Signs  of  a  fractured  base  are  sometimes  exceedingly 
equivocal,  but  for  convenience  may  be  arranged  under  four  heads: 

1.  Signs  of  severe  cerebral  mischief,  such  as  concussion  of  the  brain 
and  prolonged  unconsciousness.  This  is,  however,  by  no  means 
always  present ;  thus,  in  a  case  we  had  in  hospital  a  few  years 
back,  the  patient  was  capable  of  going  about  his  work  for  ten  days 
after  the  accident. 

2.  Haemorrhage  manifests  itself  in  various  directions,  according 
to  the  situation  of  the  fracture. 

In  the  anterior  fossa  there  may  be  free  bleeding  from  the  nose, 
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owing  to  the  fracture  extending  through  the  cribriform  plate  of 
the  ethmoid  ;  but  a  portion  of  the  blood  may  pass  backwards 
into  the  pharynx,  and,  being  swallowed,  is  perhaps  subsequently 
vomited.  More  often,  however,  the  line  of  fracture  runs  across 
the  roof  of  the  orbit,  causing  escape  of  blood  into  the  areolar 
tissue  of  this  cavity.  The  ecchymosis  shows  itself  as  a  gradually 
developing  subcutaneous  distension,  involving  the  lower  lid,  bluish- 
purple  in  colour  at  first,  but  passing  later  through  the  other  stages 
of  a  bruise  ;  there  is  probably  no  contusion  of  the  skin,  as  in  the 
ordinary  black  eye,  which  is  at  first  reddish -purple ;  the  ocular 
conjunctiva  is  considerably  involved,  but  the  effusion  rarely  extends 
above  the  cornea,  and  its  posterior  limits  cannot  be  seen.  The 
bleeding  usually  arises  from  laceration  of  the  dura  mater  and 
bone,  but,  when  abundant,  may  come  from  the  cavernous  sinus, 
and  the  eye  may  even  be  pushed  forwards  (proptosis) ;  in  some 
cases  pulsation  is  to  be  felt  within  the  orbit,  and  then  a  traumatic 
orbital  aneurism  or  aneurismal  varix  is  present. 

In  the  middle  fossa  the  blood  may  enter  the  nose  or  mouth,  a 
part  being  swallowed,  but  more  commonly  it  escapes  from  the 
ears.  If  abundant,  it  probably  comes  from  one  of  the  vascular 
channels  at  the  base  of  the  brain ;  but  if  only  slight  in  amount 
and  of  short  duration,  it  may  be  induced  by  any  of  the  following 
lesions,  as  well  as  by  a  fractured  base,  viz. :  (a)  A  simple  rupture 
of  the  membrana  tympani ;  (b)  separation  of  the  cartilage  of  the 
pinna,  \vith  tearing  of  the  lining  of  the  external  meatus;  (c)  fracture 
of  the  anterior  and  lower  part  of  the  tympanic  plate,  as  by  a  blow 
on  the  jaw,  which  drives  the  condyle  forcibly  against  it. 

In  the  posterior  fossa  the  bleeding  is  usually  subcutaneous,  show- 
ing itself  around  the  mastoid  process,  and  extending  downwards 
amongst  the  muscles  at  the  back  of  the  neck. 

3.  Discharge  of  cerehro-spitml  fluid  is  an  indication  that  a  com- 
munication exists  with  the  subdural  space.  The  fluid  may  be 
discharged  from  one  or  both  ears,  but  has  also  been  met  with 
coming  from  the  nose  or  cranial  vault ;  when  from  the  ear,  the 
dura  mater  has  probably  been  laid  open  through  the  prolongation 
which  accompanies  the  auditory  nerve  in  the  internal  meatus  by 
a  fracture  traversing  the  petrous  bone.  It  is  watery  and  limpid  in 
character,  with  a  specific  gravity  of  about  1005,  slightly  alkaline, 
and  containing  a  fair  quantity  of  chloride  of  sodium,  with  traces 
of  albumen,  and  of  a  substance  known  as  pyrocatechin,  which, 
like  grape-sugar,  reduces  cupric  salts  on  boiling.  At  first  it  may 
be  slightly  blood-stained,  but  this  soon  ceases,  the  fluid  becoming 
quite  clear.  The  amount  discharged  may  be  small,  but  not  un- 
frequently  it  comes  away  in  large  quantities,  soaking  the  pillow 
and  dressings,  and,  indeed,  can  sometimes  be  caught  in  a  test-tube 
as  it  trickles  from  the  meatus.  As  a  rule,  the  flow  commences 
soon  after  the  injury,  and  quickly  ceases ;  but  a  few  years  back  a 
curious  case  occcured,  under  the  care  of  Lord  Lister  at  King's 
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College  Hospital,  of  a  man  who  had  fallen  backwards  off  a  high 
bed  upon  his  occiput ;  he  was  temporarily  stunned,  but  returned 
to  bed,  and,  on  awaking  the  next  morning,  found  that  both  eyes 
were  black.  He  continued  work  for  some  days,  complaining, 
however,  of  headache,  and  at  the  end  of  that  time  of  earache, 
which  grew  steadily  worse,  until  relieved  by  something  giving 
way  in  his  left  ear.  This  was  followed  by  a  copious  discharge  of 
cerebro- spinal  fluid,  which  was  maintained  for  some  time,  and 
from  the  after-history  there  can  be  no  doubt  that  it  was  due  to  a 
fractured  base. 

Escape  of  brain  substance  from  the  ear  has  also  occurred  in  a 
few  instances,  most  of  them  fatal. 

4.  Lesions  of  the  nerves  issuing  from  the  base  of  the  skull  are 
occasionally  produced.  For  symptoms,  etc.,  see  Chapter  XHI. 
The  nerve  most  commonly  involved  is  the  facial,  as  it  passes 
through  the  aqueductus  Fallopii ;  the  paralysis  may  develop  either 
immediately,  or  more  often  about  the  second  or  third  week  after 
the  injury,  disappearing  in  about  a  month,  and  then  evidently  due 
to  its  implication  in  the  callus.  A  certain  amount  of  deafness  is 
often  associated  with  it  from  injury  to  the  portio  mollis. 

The  Prognosis  of  fractured  base  has  much  improved  during 
recent  years,  as  a  result  of  the  application  of  antiseptics  to  the 
auditory  meatus,  thereby  preventing  the  occurrence  of  sepsis 
within  the  meninges.  If  the  patient  escapes  death  from  cerebral 
complications,  the  bones  of  the  skull  unite  raqidly,  and  a  good 
result  may  be  expected,  although  troublesome  sequelae  may  follow, 
from  the  injury  sustained  by  nerves  or  vessels,  or  their  compres- 
sion in  callus  or  new  bone. 

Treatment. — Seeing  that  the  chief  danger  to  the  patient  arises 
from  septic  contamination  of  the  meninges,  the  greatest  care  must 
be  directed  towards  preventing  decomposition  of  the  discharges. 
Unfortunately,  it  is  impossible  to  apply  dressings  to  the  naso- 
pharynx, or  even  to  thoroughly  wash  it  out  with  antiseptics,  and 
the  only  satisfaction  about  such  cases  is  that  the  rarity  of  the  loss 
of  cerebro -spinal  fluid  suggests  that  the  membranes  of  the  brain 
are  not  very  often  damaged  in  that  situation,  whilst  it  has  also 
been  shown  that  in  the  majority  of  cases  the  upper  part  of  the 
nasal  cavity  is  aseptic  (St.  Clair  Thomson).  With  the  ear,  how- 
ever, things  are  very  diffierent ;  the  meatus  should  be  well  syringed 
with  carbolic  lotion  (1  in  20),  and  plugged  with  some  efficient 
dressing,  a  large  pad  of  the  same  being  bandaged  over  the  affected 
side  of  the  head.  This  must  be  replaced  as  often  as  necessary. 
Beyond  this,  the  treatment  of  fractured  base  is  directed  to  the 
cerebral  condition,  and  does  not  differ  from  that  usually  applied  to 
head  injuries,  viz.,  cold  to  the  shaved  head  (preferably  by  means 
of  Leiter's  tubes),  a  smart  calomel  purge  to  start  with,  low  diet, 
and  absolute  quiet  in  a  dark  room.  The  patient  should  be  kept 
from  going  about  his  work  for  at  least  six  weeks. 

43 


674  ^  MANUAL  OF  SURGERY 

III.  Depressed  and  Punctured  Fractures  usually  involve  the 
vault  of  the  cranium,  and  are  due  to  direct  violence,  either  from 
a  fall  or  blow,  causing  a  simple  or  compound  fracture,  or  from  a 
penetrating  injury  occasioning  a  punctured  fracture.  In  both 
cases  there  is  often  a  considerable  amount  of  comminution. 

It  is  quite  possible  for  the  outer  table  to  be  broken  and  depressed, 
without  any  injury  to  the  inner,  where  an  air  cavity  exists  in  the 
bone,  or  if  the  diploe  is  very  thick  ;  thus,  the  bone  may  be  driven 
in  over  the  frontal  sinus  without  injury  to  its  inner  wall,  or  the 
mastoid  may  be  similarly  affected.  The  inner  table  has  also  been 
broken,  and  fragments  even  separated,  as  a  result  of  a  simple 
depression  without  fracture  of  the  outer  table ;  this  rarely  occurs 
in  adults,  but  is  not  uncommon  in  children.  Amongst  the  latter, 
it  is  also  possible  for  a  considerable  depression  to  exist  without 
any  fracture  even  of  the  inner  table. 

More  usually  both  inner  and  outer  tables  are  involved,  and 
when  such  is  due  to  force  reaching  it  from  without,  the  inner 
table  is  always  more  damaged  than  the  outer,  especially  in  the 
punctured  variety  (Fig.  245,  A  and  B).  When,  however,  the  force 
is  applied  from  within,  as  by  a  bullet  which  has  traversed  the 
brain,  the  outer  table  suffers  more  than  the  inner.  The  causes  of 
this  condition  are  similar,  from  whichever  side  the  force  comes  ; 
we  shall,  however,  only  discuss  the  case  of  a  wound  coming  from 
without,  (a)  The  inner  table  is  less  supported  than  the  cuter, 
having  merely  the  soft  brain  and  dura  mater  within,  and  hence  is 
extensively  splintered,  just  as  a  nail  driven  through  an  unsupported 
piece  of  wood  causes  ripping  up  of  its  under  surface,  (b)  The  loss 
of  momentum  of  the  fracturing  body  will  assist  this  ;  the  greater 
the  momentum  of  a  bullet,  the  more  cleanly  it  cuts,  a  smaller 
momentum  breaking  or  splintering  rather  than  cutting ;  of  course, 
a  considerable  amount  of  force  is  expended  in  penetrating  the 
outer  table,  (c)  The  debris  caused  by  the  injury  to  the  outer  table 
will  add  to  the  bulk  of  the  penetrating  body,  and  its  wedge-like 
action  still  further  increases  the  injury  to  the  inner  table,  (d)  All 
force  tends  to  radiate  and  diffuse  itself  from  the  spot  struck,  and 
hence,  if  the  outer  table  is  first  injured,  the  force  will  be  dis- 
seminated over  a  much  wider  area  of  the  inner. 

The  Symptoms  and  Signs  arising  from  a  depressed  fracture  vary 
widely  in  their  nature,  and  are  partly  due  to  the  injury  inflicted 
on  the  bone,  partly  to  that  sustained  by  the  brain,  whilst  the 
septicity  or  not  of  the  wound  is  of  the  gravest  significance. 

Locally,  when  an  external  wound  is  present,  one  sees  blood  or 
cerebro-spinal  fluid  escaping,  or  even  brain-substance  protruding. 
The  damage  to  the  bone  may  be  seen  or  felt,  and  the  extent  of 
the  depression  or  comminution  ascertained.  When  there  is  no 
external  wound,  a  haematoma  of  variable  size  forms  under  the 
scalp,  more  or  less  obscuring  the  fracture.  The  character  of  the 
lesion  is  a  matter  of  considerable  importance  from  a  prognostic 
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point  of  view.     When  the  bone  shelves  evenly  in  all  directions,  a 
Mm'  or  saucer  fracture  is  said  to  be  present,  and  such  is  tolerably 


amenable  to  treatment ;  when,  however,  the  depression  is  sudden 
and  complete,  the  detached  portion  lying  below  the  level  of  the 
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rest  of  the  bone,  it  is  termed  a  gutter  fracture,  and  the  prognosis  is 
increasingly  grave.  The  two  forms  are,  however,  often  associated. 
Necessarily,  considerable  variations  are  met  with  in  this  type  of 
fracture,  according  to  the  nature  of  the  injury  and  the  means  by 
which  it  was  inflicted.  Thus,  if  it  is  due  to  a  fall  on  the  vertex, 
there  is  often  a  ragged,  irregular  scalp- wound,  through  which  the 
depression  can  be  seen  or  felt ;  if  caused  by  the  puncture  of  a 
sharp  tool,  such  as  a  pickaxe,  there  is  only  a  small  external 
opening  corresponding  to  the  hole  in  the  skull,  in  which  the  point 
of  the  instrument  may  be  found  embedded.  A  slicing  cut  with  a 
sabre  or  hatchet  produces  a  clean  incision  through  the  scalp, 
together  with  a  linear  groove  in  the  skull,  perhaps  somewhat 
bevelled,  which  may  or  may  not  penetrate  its  whole  thickness. 
Sometimes  detached  portions  of  the  skull  are  raised  above  their 
ordinary  level,  constituting  an  elevated  fracture ;  it  is  usually 
associated  with  depression  of  surrounding  parts. 

Gunshot  injuries  of  the  skull  manifest  any  degree  of  severity, 
according  to  the  velocity  and  angle  of  incidence  of  the  projectile. 
A  non- penetrating  wound  produces  either  a  severe  localized  con- 
tusion or  a  depression  with  or  without  comminution.    Jf  a  modem 
conical  bullet,  travelling  at  a  high  rate  of  speed,  strikes  the  skull, 
it  will  probably  penetrate,  and  possibly  may  traverse  both  sides 
and  thus  escape,  doing  comparatively  little  harm,  except  along  its 
immediate  track.    If,  however,  the  bullet  is  of  an  expanding  type, 
or  fired  from  close  at  hand,  considerable  additional  mischief  in  the 
shape  of  fissures  extending  widely  through  the  skull  is  induced. 
It  has  been  known  for  some  time,  and  the  point  has  been  empha- 
sized by  Professor  Horsley,  that  if  a  bullet  traverses  a  dry  and 
empty  skull,  but  little  harm  results,  except  the  formation  of  the  two 
openings  where  the  bullet  entered  and  left  the  cavity,  and  these 
with  the  modern  weapon  are  small.    If,  however,  the  skull  is  first 
filled  with  damp  sand  or  with  water,  or  if  the  brain  is  left  in  sitUy 
and  a  bullet  fired  through  it,  the  effects  are  much  more  serious, 
varying  directly  with  the  viscosity  of  the  contents ;  such  a  result 
is  evidently  due  to  the  momentum  of  the  penetrating  body  being 
transmitted  to  the  molecules  of  water  or  brain  substance,  and 
thence  spreading  explosive-like  in  all  directions.     Not  only  does 
this  radiation  of  the  force  affect  the  skull,  but  the  most  grave 
consequences  to  the  brain  itself  ensue  from  the  displacement  of 
cerebrospinal  fluid,  inducing  increased  pressure  upon  the  centres 
grouped  around  the  fourth  ventricle,  and  leading  primarily  to  a 
cessation  of  respiration.     Thus,  a  bullet  fired  through  the  skull 
and  brain  of  a  living  dog  caused  the  breathing  to  stop,  although 
the  heart  still  continued  to  beat ;  by  performing  artificial  respira- 
tion for  a  time,  natural  breathing  was  re-established. 

In  a  simple  depressed  fracture  the  patient  usually  suffers  from 
concussion,  followed  almost  immediately  by  compression,  the 
latter  due  in  part  to  the  depressed  bone,  but  mainly  to  exudation 
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of  blood  and  bruising  of  the  brain,  and  if  this  is  at  all  extensive 
and  remains  unrelieved  a  fatal  result  follows  almost  immediately. 
Where,  however,  the  depression  is  but  slight,  the  symptoms  of 
compression  may  be  absent  or  not  marked,  and  the  patient 
recovers,  perhaps  to  become  the  subject  of  traumatic  epilepsy  or 
insanity  at  a  later  date,  induced  by  the  irritation  of  the  dura  mater 
and  of  the  subjacent  cortex.  If  the  depressed  fragments  irritate 
the  motor  area,  convulsions,  spasms,  or  paralysis  may  be  thereby 
induced. 

In  a  cofnpound  depressed  or  punctured  fracture  the  immediate  effects 
are  not  necessarily  severe,  the  patfent  perhaps  not  even  suffering 
from  concussion,  though  brain  substance  presents  in  the  wound ; 
the  more  limited  the  spot  injured,  the  less  the  concussion.  The 
explanation  of  this  fact  is  that  the  blow  has  expended  its  force  in 
fracturing  the  cranium,  and  hence  does  little  harm  to  the  brain, 
in  the  same  way  that  a  watch  may  receive  but  slight  damage  from 
a  fall  if  the  glass  is  broken,  whilst  if  the  latter  remains  intact  the 
works  are  liable  to  suffer. 

Left  to  itself,  such  a  fracture  is  sure  to  become  septic^  and 
inflammation  of  the  bone,  brain,  or  membranes  will  follow. 

Septic  osteitis  leads  to  necrosis  of  the  fragments,  which  may  be 
seen  lying  dead  and  yellow  at  the  bottom  of  the  wound,  whilst  the 
inflammation  may  either  spread  along  the  diploe  to  the  surround- 
ing bone,  causing  extensive  necrosis  with  pyaemia,  or  between  the 
bone  and  the  dura  mater,  leading  to  a  subcranial  abscess. 

When  once  the  dura  mater  has  been  penetrated,  inflammation 
is  liable  to  spread  to  the  meninges,  and  then  a  diffuse  or  localized 
suppurative  meningitis,  accompanied  or  not  with  a  localized 
suppuration  of  the  brain,  will  ensue.  Even  if  the  dura  mater 
has  not  been  opened  by  the  injury,  the  irritation  of  depressed 
spicules  of  bone  and  the  presence  of  a  septic  exudation  often  lead 
to  its  ulceration  at  a  later  date.  If  there  is  a  free  external  open- 
ing, allowing  a  ready  exit  to  the  discharge,  and  thus  preventing 
tension,  the  process  may  be  quite  limited,  and  compression  of  the 
brain  or  diffuse  septic  meningitis  is  avoided ;  but  if  the  bones 
are  locked  together  as  well  as  depressed,  and  the  external  wound 
is  small,  retention  of  inflammatory  products  may  lead  to  their 
diffusion,  and  the  symptoms  of  compression  will  soon  become 
evident.     A  hernia  cerebri  may  also  form  subsequently. 

When  the  fragments  of  depressed  bone  are  early  removed, 
even  if  perfect  asepsis  is  not  attained,  the  patient  has  a  good 
chance  6f  recovery ;  whilst  laceration  of  the  dura  need  not  result 
in  meningitis,  since  the  opening  in  the  subdural  space  can  be  shut 
off  by  adhesions  of  the  arachnoid  in  a  very  short  time. 

When  an  aseptic  condition  of  the  wound  is  obtained  by  early 
interference,  and  depressed  fragments  of  bone  are  successfully 
elevated  or  removed,  the  prognosis  becomes  much  better,  and  the 
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case  may  run  an  uncomplicated  course  towards  recovery,  unless 
some  deeper  cerebral  lesion  co-exists. 

The  Tx^tment  of  these  cases  has  been  much  changed  by  the 
introduction  of  antiseptics,  the  opinion  now  prevalent  being  that 
a  patient  runs  greater  risks  from  leaving  a  slight  depression 
unrelieved  than  by  making  even  what  may  prove  to  be  an  un- 
necessary exploration  with  the  trephine.  We  may,  therefore, 
epitomize  the  treatment  thus  : 

(i.)  In  all  punctured  fractures,  operate. 

(ii.)  In  all  compound  depressed  fractures,  operate. 

(iii.)  In  simple  depressed  fractures  :  In  adults,  always  operate ; 
in  children,  if  gutter-shaped,  operate;  if  pond-shaped,  wait  for 
symptoms,  unless  the  fracture  is  a  bad  one. 


Fig.  246.— Instruments  used  in  Trephining  for  or   Elevating  a   De- 
pressed Fracture,  including  Trephine,  Elevator,  and  HbyV  Saw 
(Down  Brothers.) 

The  most  debatable  of  these  propositions  is  that  relating  to  the 
simple  depressed  fracture  in  an  adult.  It  may  be  objected  that 
many  such  cases  have  recovered  without  operation,  and  that 
therefore  in  shallow  depressions  one  should  wait  for  symptoms ; 
but  whilst  admitting  the  fact,  we  recall  cases  where  the  neglect 
of  such  treatment  has  led  to  serious  trouble,  and  we  have  been 
called  on  not  unfrequently  to  trephine  for  traumatic  epilepsy  due 
to  this  very  type  of  injury.  The  operation  is  so  slight,  and  the 
risk  so  insignificant  when  asepsis  is  maintained,  that  the  patient 
should  be  given  the  benefit  of  an  exploration,  especially  since  one 
can  never  be  certain  of  the  amount  of  injury  sustained  by  the 
inner  table. 

When  an  operation  has  once  been  decided  on,  the  sooner  it  is 
undertaken    the    better.       The    scalp    should    be    shaved    and 


HEAD  INJURIES 


679 


thoroughly  purified.  An  anaesthetic  may  or  may  not  be  given, 
according  to  the  condition  of  the  patient.  In  a  simple  depressed 
fracture  the  surgeon  should  never  incise  the  skin  directly  over  the 
wound,  but  should  turn  down  a 
flap  to  avoid  the  presence  of  a 
cicatrix  over  the  lesion  in  the 
bone.  Having  cleared  away 
blood-clot  and  exposed  the  frac- 
ture, if  there  is  no  projecting 
margin  of  bone  he  will  have  to 
trephine,  placing  the  centre-pin 
upon  some  firm  undepressed 
bone  as  near  the  edge  of  the 
wound  as  possible  {Fig.  247). 
An  elevator  can  now  be  intro- 
duced, the  fragments  prised  up 
into  position,  and  the  condition 
of  the  inner  table  investigated. 
The  opening  in  the  skull  may 
be  enlarged  by  cutting  phers  or 
a  Hey's  saw,  but  all  the  bony 
tissue  taken  away  during  the 
operation  should  be  kept  in 
warm  boracic  lotion,  or,  better 
still,  in  warm  saline  solution  or 
blood  serum,  if  obtainable. 
When  the  loss  of  substance 
is  small,  there  is  no  need  to 
replace  the  fragments ;  but 
when  it  is  of  considerable  size, 
it     is    wise     to     attempt     this, 

wedging  them  accurately  together,  so  that  none  lie  loose  in  the 
wound.  An  opening  for  drainage  may  be  left  between  them, 
if  need  be.  In  other  cases  they  may  be  chipped  up  into  small 
pieces  and  powdered  over  the  wound. 

In  a  compound  depressed  fracture,  the  skin-wound  may  be 
enlarged,  or  a  flap  turned  down,  and  the  bone  dealt  with  according 
to  circumstances.  It  may  suffice  to  saw  off  a  portion  of  a  pro- 
jecting fragment,  so  as  to  allow  entrance  to  the  elevator,  or  it 
may  be  necessary  to  trephine.  In  these  cases,  the  fragments 
of  bone  removed  must  be  well  purified  in  warm  carbolic  lotion 
(i  in  40)  before  being  placed  in  the  saline  solution.  The  brain 
and  membranes  will  need  careful  purification  if  wounded,  and 
this  may  be  accomplished  without  fear  by  washing  with  a  5  per 
cent,  carbolic  solution.  Protruding  brain  substance  may  be 
removed,  and  the  dura  mater  lightly  stitched  across  the  gap  ;  the 
bones  may  then  be  replaced,  but  room  must  be  left  for  a  drainage- 
tube  to  pass  within  the  dura  to  carry  away  any  fresh  effusion ;  it 
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may  be  removed  in  forty-eight  hours,  if  the  case  progresses  satis- 
factorily. 

In  a  punctured  fracture,  although  the  opening  in  the  bone  may 
be  small,  a  large  circle  is  removed,  since  the  inner  table  is  almost 
always  extensively  damaged.  The  centre-pin  should  rest  on 
sound  bone,  as  near  the  opening  as  possible  (Fig.  247),  and  care 
must  l>e  taken  to  include  all  depressed  fissures  in  the  field  cf 
operation. 

In  all  cases  the  patients  should  be  confined  to  bed  with  the  head 
low,  and  the  general  rules  suitable  to  head  injuries  followed.  It 
is  by  no  means  certain  that  elevation  of  the  depressed  bone  will 
relieve  the  symptoms,  as  they  may  be  due  to  haemorrhagic  effusion 
into  the  brain  which  cannot  be  reached. 

For  treatment  of  gunshot  injuries  of  the  skull,  see  pp.  205  and 
698. 

Ii^uries  to  the  Intracranial  Bloodvessels. 

1.  Wounds  of  the  Venous  Sinuses  are  by  no  means  uncommon, 
being  torn  across  in  fractures,  or  punctured  either  by  some 
sharp  instrument,  or  by  spicules  of  bone.  The  superior  longi- 
tudinal, petrosal,  lateral,  and  cavernous  sinuses  are  those  most 
frequently  involved,  especially  the  first,  because  it  is  more  inti- 
mately connected  with  the  bones  than  any  of  the  others.  When 
there  is  no  external  wound,  and  only  the  outer  wall  of  the  sinus 
has  been  opened,  the  haemorrhage,  if  at  all  severe,  will  strip 
up  the  dura  mater  and  compress  the  brain,  producing  effects 
resembling  those  due  to  meningeal  haemorrhage,  but  slower  in 
their  onset,  and  less  severe  in  their  course ;  if  the  wound  is  small, 
the  bleeding  is  not  so  great,  since  comparatively  little  pressure 
suffices  to  arrest  it  by  flattening  the  sinus  against  the  bone,  or 
the  hole  may  be  filled  by  the  spicule  of  bone,  and  bleeding  does 
not  occur  till  it  is  displaced.  If,  however,  the  inner  wall  of  the 
sinus  is  torn  across,  the  blood  finds  its  way  between  the  meninges, 
and  gives  rise  to  the  symptoms  of  diffuse  intra-meningeal  haemor- 
rhage. When  an  external  wound  exists,  there  is  the  usual 
evidence  of  venous  bleeding,  but  it  is  readily  checked  and  rarely 
fatal.  Septic  thrombosis  and  pyaemia  are  the  chief  dangers, 
but  entrance  of  air  has  also  led  to  a  fatal  issue  in  a  few  cases. 
Treatment,  when  practicable,  consists  in  plugging  the  sinus  with 
aseptic  gauze,  and  applying  an  antiseptic  compress,  possibly  re- 
moving fragments  of  bone  in  order  to  expose  it.  Where  the  outer 
wall  alone  has  been  torn,  it  may  be  possible  to  suture  it  without 
interfering  with  its  continuity.  For  symptoms  and  treatment  of 
septic  thrombosis,  see  p.  694. 

2.  Wounds  of  the  Middle  Meningeal  Artery. — This  vessel,  which 
enters  the  skull  at  the  foramen  spinosum,  and  subse(iuently  divides 
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into  two  branches  which  ramify  between  the  skull  and  the  dura 
mater,  i.s  occasionally  ruptured,  with  or  without  a  fracture  of  the 
skull.  The  anterior  branch  ts  most  frequently  injured  as  it  crosses 
the  anteroinferior  angle 
of  the  parietal  bone,  as  the 
result  of  a  fissured  frac- 
ture ;  but  it  is  very  liable 
to  be  torn  by  a  punctured 
wound,  since  the  bone  is 
very  thin  in  that  locality, 
or  by  a  depressed  fracture. 
The  artery  is,  however, 
sometimes  ruptured  by  a 
blow  on  the  side  of  the 
head,  sufficiently  severe  to 
detach  the  dura  mater, 
but  without  causing  any 
injury  to  the  bone ;  this 
membrane  always  carries 
the  vessel  with  it,  and  if 
it  emerges  from  a  bony 
canal  just  at  that  spot, 
as  so  often  happens,  the 
artery  is  torn  across  by 
the  projecting  inner  lip 
of  the  canal.     Whether 
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blood  soon  collects  between  it  and  the  bone,  pressing  the  brain 
inwards,  and  burrowing  down  towards  the  base  of  the  skull 
(Fig.  24S).  Such  is  due  mainly  to  the  force-pump-like  action  of 
the  arterial  pressure,  for  when  fluid  is  driven  into  a  closed  cavity, 
the  power  of  the  jet  is  multiplied  by  the  area  occupied.  The  clot 
rarely  measures  more  than  4  inches  in  diameter.  The  posterior 
division  is  only  wounded  in  about  5  to  10  per  cent,  of  the  cases. 

The  Sjrmptoms  are,  unfortunately,  often  obscured  by  some  co- 
existent cerebral  lesion  or  complication  :  but  in  a  typical  case 
three  stages  should  be  present,  viz. :  (a)  A  primary  concussion, 
as  the  result  of  the  blow  ;  (6)  a  temporary  return  to  conscious- 
ness ;  and  (c)  the  gradual  supervention  of  coma  within  twenty- 
four  hours,  and  that  usually  without  any  considerable  rise  of 
temperature.  The  interval  of  consciousness  varies  widely,  but  is 
not  often  longer  than  an  hour  or  two,  whilst  in  many  cases  it  is 
scarcely  recognisable.  As  accessory  signs,  the  following  may  be 
mentioned  :  (a)  Since  the  blod-clot  is  situated  close  to  the  motor 
area  of  the  cortex,  and  especially  over  the  centres  for  the  head 
and  arm,  twitching  of  these  parts,  followed  perhaps  by  paralysis, 
may  lie  a  well-marked  feature,  and  usually  supervenes  before  the 
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onset  of  coma ;  (b)  when  the  clot  extends  to  the  base  of  the  skull, 
it  presses  on  the  cavernous  sinus,  and  may  induce  passive  con- 
gestion of  the  eyeball,  paresis  of  some  of  the  ocular  muscles,  and 
proptosis,  with  possibly  a  dilated  pupil  and  high  temperature ; 
and  (c)  when  a  fissure  exists  in  the  bone,  blood  may  filter  through 
into  the  temporal  fossa,  and  cause  a  marked  fulness  in  that  region. 
The  Prognosis  is  extremely  unfavourable,  von  Berg^ann  stating 
that  out  of  ninety-nine  cases  only  sixteen  recovered. 

The  Diagnosis  of  subcranial  haemorrhage  is  easy  if  there  is  an 
open  wound,  or  if  the  symptoms  are  at  all  typical ;  but  even  then 
one  cannot  be  certain  that  the  middle  meningeal  artery  has  given 
way,  and  that  the  symptoms  are  not  due  to  venous  bleeding.  An 
examination  of  the  injury  and  of  the  part  struck,  and  the  rapidity 
of  onset' of  the  symptoms,  may  help  in  this  matter,  but  it  is  often 
impossible  to  make  a  diagnosis  with  certainty. 

The  Treatment  consists  in  trephining  in  order  to  remove  the 
blood-clot  and  secure  the  artery,  if  still  bleeding.  The  spjot 
selected  for  dealing  with  the  anterior  division  of  the  artery  is 
I A  inches  behind  the  external  angular  process  of  the  frontal  bone, 
and  li  inches  above  the  zygoma  (Fig.  295,  F),  and  this  point 
should  be  marked  on  the  bone  with  a  bradawl  through  the  scalp 
before  commencing  the  operation.  The  scalp  is  shaved  and 
thoroughly  purified,  and  a  flap  turned  down,  including  everything 
as  far  as  the  pericranium  (Fig.  72,  E).  A  crucial  incision  is 
tlien  made  over  the  selected  spot,  and  the  pericranium  reflected 
sufliciently  to  allow  a  i-inch  trephine  to  be  applied.  On  removing 
the  disc  of  bone,  a  mass  of  blood-clot  presents,  which  should  be 
broken  up  with  the  finger  and  washed  away.  If  the  artery  is 
seen  bleeding  on  the  dura  mater,  it  may  be  possible  to  pick  it  up, 
and  tie  or  twist  it,  or  a  fine  curved  needle  threaded  with  catgut 
may  be  passed  under  it,  and  thus  a  Hgature  appHed.  If,  how- 
ever, the  blood  comes  from  a  canal  in  the  bone,  the  outer  table 
must  be  clipped  away,  sufficiently  to  enable  the  canal  to  be  seen 
and  pliij^gc.d  by  a  small  piece  of  aseptic  wax,  sponge,  or  gauze, 
whi(  li  may  he  left  without  danger.  The  flap  is  then  replaced,  and 
stitched  down,  a  drain-tube  being  inserted  for  a  time. 

The.  posterior  branch  of  the  artery  can  be  reached  by  trephining 
itiiuuMliatdly  below  the  parietal  eminence  at  the  same  level  as  for 
{\w.  antf^ior  branch — i.e.y  1^  inches  above  Reid's  base  line;  or, 
again,  it  can  be  exposed  nearer  its  origin  at  a  spot  ij  inches 
liehind  the  (external  angular  process  of  the  frontal  bone,  and  f  inch 
al)()V(;  tlu;  upper  margin  of  the  zygoma  (Fig.  295,  G). 

3.  Wounds  of  the  Internal  Carotid  Artery,  in  its  intracranial 
portion,  are  rare,  but  if  complete  are  necessarily  fatal.  They 
usually  result  from  penetrating  wounds  of  the  orbit,  or"  from  a 
gunshot  wound,  or  the  vessel  may  be  torn  by  a  splinter  of  Ixjne  in 
a  fracture  of  the  base  of  the  skull.     Mere  fissures  through  the 
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carotid  canal  do  little  harm,  since  there  is  plenty  of  room  within 
it  around  the  artery.  Occasionally,  however,  the  artery  is  slightly 
torn,  and  an  aneurismal  varix  develops  between  it  and  the  cavernous 
sinus.  Of  seventy-five  cases  of  pulsating  exophthalmos,  Riving- 
ton  found  that  forty-one  were  caused  by  trauma,  and  were  prob- 
ably of  this  nature.  Treatment. — The  injury  is  fatal  in  the 
majority  of  cases  before  help  can  be  obtained ;  if  not,  compres- 
sion or  ligature  of  the  carotid  trunk  in  the  neck  is  the  only  hope. 
See  also  on  intraorbital  aneurism  (p.  275). 

4.  Intrameningeal  Hamorrhage  arises  from  wounds  of  the 
cerebral  cortex  or  membranes  in  cases  of  fractured  skull,  or  from 
concussion  without  fracture.  The  blood  may  be  derived  from  the 
veins  and  capillaries  so  abundantly  present  in  the  pia  mater,  or 
from  lesions  of  the  inner  wall  of  venous  sinuses,  or  even  from  the 
middle  meningeal  artery,  if  the  dura  mater  is  also  opened.  It 
may  be  widely  diffused  over  the  surface  of  the  hemispheres,  or  be 
more  localized.  It  is  often  but  slowly  absorbed,  and  may  become 
encapsuled,  constituting  what  is  known  as  an  arachnoid  cyst — i,e.f 
a  closed  cavity  containing  serum,  the  walls  of  which  are  formed  of 
fibrous  tissue  stained  brown  with  hsematin. 

The  Symptoms  are  those  of  cerebral  compression,  and  usually 
supervene  directly  on  concussion  without  any  conscious  interval. 
The  coma  is  often  of  long  duration,  though,  as  a  rule,  not  of  ^reat 
intensity.  Perfect  recovery  may  ensue,  even  though  unconscious- 
ness is  prolonged  for  weeks ;  but  adhesions  may  form  as  the 
result  of  a  chronic  meningitis  lighted  up  by  the  accident,  and 
these  may  lead  to  subsequent  trouble.  No  focal  symptoms  are 
produced  unless  the  haemorrhage  arises  from  or  presses  upon  the 
motor  area,  when  convulsions,  or  later  on  paralysis,  may  ensue. 

The  Treatment  is  symptomatic,  the  patient  being  kept  absolutely 
quiet,  and  all  excitement  and  noise  which  might  induce  cerebral 
congestion  excluded.  Should  there  be  any  focal  symptoms 
indicating  the  position  of  greatest  pressure,  or  should  there  be 
some  concurrent  lesion  of  the  skull,  the  trephine  may  be  applied 
at  this  spot.  It  must  not  be  forgotten,  however,  that  the  chief 
haemorrhage  often  occurs  (as  will  be  presently  pointed  out),  not 
at  the  point  to  which  the  injury  was  directed,  but  at  an  exactly 
opposite  spot  on  the  other  side  of  the  cranium,  and  hence  con- 
siderable uncertainty  may  arise  both  as  to  the  advisability  of  an 
operation  and  as  to  its  site.  Should  the  right  locality  have  been 
exposed,  the  dura  mater  will  probably  bulge  into  the  wound, 
after  the  circle  of  bone  has  been  removed  ;  it  is  blackish  blue  in 
colour,  owing  to  the  clot  lying  beneath  it,  and  the  cerebral  pulsa- 
tions will  not  be  detected.  It  is  carefully  incised,  and  the  blood- 
clot  removed  ;  any  bleeding- points  should  be  tied  or  compressed, 
or  it  may  be  necessary  to  insert  a  small  wick  of  aseptic  gauze  for 
a  day  or  two,  in  order  to  drain  off  serum  and  blood. 
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5.  Cerebral  Haemorrhage  occurs  more  frequently  from  idiopathic 
causes  than  from  trauma,  except  in  the  case  of  severe  lacerations. 
In  the  more  aggravated  forms,  death  is  almost  certain  to  follow  in 
a  short  time  from  coma ;  the  symptoms  of  the  less  serious  cases 
are  discussed  later  on  under  the  heading  <  Laceration  of  the 
Brain  *  (p.  694). 

(General  Conditions  of  the  Brain  after  Head  InJurieB. 

Concussion  of  the  Brain,  or  stunning,  is  a  clinical  condition 
characterized  by  a  more  or  less  complete  suspension  of  its  func- 
tions as  a  result  of  an  injury  to  the  head,  which  may  or  may  not 
have  produced  an  anatomical  lesion.  It  varies  with  the  severity 
of  the  cause  from  a  slight  momentary  giddiness  and  confusion  of 
thought  to  the  most  complete  insensibility,  and  is  closely  allied  to 
shock,  from  which  it  is  often  distinguished  with  difficulty. 

In  fatal  cases,  one  finds  on  post-mortem  examination  merely 
the  same  conditions  as  obtain  in  shock,  viz.,  engorgement  of  the 
lungs,  viscera,  and  the  right  side  of  the  heart,  whilst  the  brain 
presents  some  lesion  of  varying  severity,  from  mere  punctiform 
ecchymoses  to  actual  disintegration  and  disorganization.  The 
symptoms  are  supposed  to  be  due  to  a  paralysis  of  the  vaso- 
motor centres  in  the  medulla  and  subsequent  loss  of  vascular 
tone,  allowing  the  blood  to  gravitate  to  the  most  distensile  parts, 
viz.,  the  portal  system.  Reflex  inhibition  of  the  heart  through 
the  vagus  may  also  assist  in  their  production.  More  recently 
Duret  has  suggested  that  the  blow  on  the  skull  causes  a  tem- 
porary depression,  and  this  leads  to  compression  of  a  cone-shaped 
area  of  the  brain  substance.  As  a  result,  the  cerebro-spinal  fluid 
is  displaced  and  forced  downwards  to  the  base  of  the  skull,  where 
it  tends  to  collect,  particularly  in  the  fourth  ventricle,  and  thus 
the  vital  centres  grouped  around  this  space  are  compressed,  and 
anaemia  of  the  brain  (which  all  authorities  admit  to  be  present)  is 
produced.     This  explanation  of  concussion  is  very  feasible. 

The  Symptoms  vary  considerably  in  degree,  but  in  a  well-marked 
case  the  stage  of  concussion  is  evidenced  by  unconsciousness, 
more  or  less  complete,  although  the  patient  can  sometimes  be 
roused  by  shouting  ;  he  lies  on  his  back,  with  the  muscles  relaxed 
and  flaccid ;  the  eyelids  are  closed,  and  the  conjunctiva?  may  be 
insensitive  ;  the  pupils  vary,  but  are  equal  and  often  contracted, 
usually  reacting  to  light,  but  in  bad  cases  they  are  dilated,  and  do 
not  contract  when  light  is  admitted.  The  surface  of  the  body  is 
pale,  cold,  and  clammy,  and  in  bad  cases  insensitive  even  to 
strong  electric  shocks.  The  respirations  are  slow,  shallow,  aftd 
sighing,  whilst  the  pulse  is  weak,  fluttering,  and  scarcely  sensible 
to  the  fingers  ;  the  temperature  is  subnormal ;  the  sphincters  are 
relaxed,  with  perhaps  unconscious  evacuations  from  both  bladder 
and  bowel.  The  reflexes  are  present  in  the  milder  cases,  though 
sluggish  ;  in  the  more  severe  they  may  be  entirely  absent. 
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This  condition  may  last  for  a  considerable  time,  and  then  pass 
slowly  into  more  profound  unconsciousness  and  death,  or  be 
followed  by  the  phenomena  of  inflammation,  compression,  or 
cerebral  irritation.  If,  however,  the  case  is  going  on  to  recovery, 
reaction  soon  begins  to  manifest  itself.  The  patient  is  presumably 
put  to  bed,  and  warmth  carefully  applied  to  the  extremities. 
The  first  sira  of  reaction  is  probably  a  slightly  increased  rate  of 
both  breathmg  and  pulse,  whilst  he  may  be  able  to  tell  his  name 
and  address ;  sometimes  the  earliest  indication  of  recovery  is  that 
he  turns  on  his  side,  and  pulls  the  bedclothes  up  to  his  face;  since 
he  feels  cold  and  chilly  as  a  result  of  the  cutaneous  anaemia. 
Gradually  he  becomes  more  and  more  rational,  and  the  functions 
of  both  mind  and  body  are  restored,  reaction  being  fully  estab- 
lished by  the  occurrence  of  vomiting,  due  to  a  condition  of  cerebral 
hyperaemia  following  the  anaemia.  Probably  he  suffers  from 
headache  for  some  days,  and  a  slight  amount  of  fever  will  follow  ; 
but  this  passes  off,  and  leaves  the  patient  either  quite  well,  or 
with  a  somewhat  irritable  brain  requiring  prolonged  rest.  Subse- 
quent events  may,  however,  prove  that  more  mischief  has  been 
done  than  appears  at  first.  One  sequela  of  concussion  may  be 
that  some  special  function  of  the  brain  is  permanently  lost  or 
impaired,  such  as  memory,  hearing,  or  vision  ;  thus,  a  patient 
may  forget  the  names  of  places  or  persons,  or  may  lose  all  memory 
of  time  ;  speech  may  become  defective  or  stammering,  or  a  certain 
amount  of  asthenopia  (weakness  of  vision)  may  supervene.  Such 
individuals  are  very  liable  to  recurrent  attacks  of  inflammation, 
one  of  which  may  prove  fatal.  Others  are  left  with  an  in- 
ordinately irritable  brain,  incapable  of  standing  excess  of  work  or 
errors  of  diet ;  and,  in  such,  a  sudden  fatal  issue  is  not  uncommon. 
Others,  again,  seem  to  suffer  from  a  general  loss  of  nerve  tone 
(neurasthenia),  rendering  them  incapable  of  fulfilling  their  ordinary 
duties  in  life. 

The  Treatment  of  concussion  very  closely  resembles  that  of 
shock,  viz.,  the  patient  is  at  once  put  to  bed,  with  the  head  low, 
and  is  covered  with  warm  blankets ;  hot-water  bottles  may  be 
applied  to  the  extremities,  and  friction  to  the  surface.  Any  need- 
less stimulation  must  be  avoided  for  fear  of  exciting  haemorrhage ; 
an  enema  of  hot  coffee  may  be  given,  or,  if  in  extremisy  brandy,  or 
a  hypodermic  injection  of  strychnine.  On  the  establishment  of 
reaction,  but  not  before,  a  good  purge,  such  as  5  grains  of  calomel, 
should  be  administered,  and  the  patient  is  then  kept  for  some  days 
in  bed  on  a  restricted  diet,  with  the  bowels  freely  open  and  all 
sources  of  excitement  excluded. 

When  the  unconsciousness  is  prolonged,  and  the  absence  of 
signs  of  fracture  in  the  cranium  or  of  focal  symptoms  prevents  the 
localizing  of  the  lesion,  the  head  should  be  shaved,  and  an  icebag 
or  Leiter's  tubes  applied ;  the  bowels  are  kept  acting  freely,  and 
the  state  of  the  bladder  attended  to  ;  the  room  must  be  kept 
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dark  and  quiet,  the  attendants  making  as  little  noise  in  walking 
and  talking,  etc.,  as  possible ;  sufficient  nourishment  must  be  given, 
either  by  a  spoon,  if  the  patient  can  thus  take  it,  or  by  nutrient 
enemata.  In  the  former  case  iced  milk  and  chicken  broth  or  beef- 
tea  must  be  depended  upon. 

Cerebral  Irritation. — By  cerebral  irritation  is  meant  a  clinical 
condition  which  sometimes  follows  concussion,  characterized  by 
great  irritability  of  both  mind  and  body.  It  usually  results  from 
blows  or  falls  on  the  temple,  forehead,  or  occiput,  and  is  probably 
due  to  a  superficial  laceration  of  the  brain,  possibly  in  the  frontsd 
region,  and  the  hyperaemia  caused  by  its  subsequent  repair. 

The  Ssrmptoms  are  very  characteristic,  and  usually  manifest 
themselves  two  or  three  days  after  the  injury.  They  may  be 
divided  into  two  groups,  (a)  Bodily  Syfnptoms :  The  patient  lies 
on  his  side  in  a  condition  of  general  flexion,  the  back  arched,  the 
legs  drawn  up  to  his  abdomen  with  the  knees  bent,  and  the  hands 
and  arms  drawn  in.  He  is  restless,  and  may  toss  about,  but 
never  fully  extends  himself,  or  lies  supine.  The  eyes  are  closely 
shut,  and  he  resists  all  attempts  to  open  them  ;  the  pupils  are 
contracted  ;  the  temperature  is  usually  a  little  raised,  but  the 
surface  of  the  body  and  head  are  both  cool ;  the  pulse  is  quiet 
but  weak  ;  the  sphincters  are  usually  in  a  normal  condition,  and 
the  excreta  are  often  passed  in  the  bed,  but  the  bladder  may 
occasionally  need  to  be  emptied  by  catheter.  In  some  mild 
instances  the  patient  may  get  up  to  empty  his  bladder  and  then 
return  to  bed.  (b)  Mental  Condition  :  The  patient  is  by  no  means 
unconscious,  but  he  takes  no  heed  of  what  is  passing  around,  and 
is  intensely  and  morbidly  irritable.  When  disturbed,  he  will 
gnash  his  teeth,  frown,  swear,  and  resent  the  intrusion  in  the  most 
expressive  manner.  At  the  end  of  a  few  days,  or  perhaps  after  a 
week  or  two,  a  marked  alteration  in  the  condition  of  the  patient 
usually  shows  itself.  He  is  less  irritable,  begins  to  stretch  himself 
out,  and  with  this  is  conjoined  an  improvement  in  both  pulse  and 
temperature.  A  change  is  sometimes  noticed  in  his  mental  state, 
since  he  may  be  quite  childish  and  weak.  *  Irritability  gives  way 
to  fatuity'  (Erichsen).  In  this  stage  he  may  need  to  be  treated 
as  a  child,  and  even  taught  the  names  of  persons  and  things;  later 
on  he  may  glibly  detail  the  history  and  cause  of  his  accident, 
giving  a  fresh  story  every  day,  but  frequently  there  is  an  absolute 
lapse  of  memory  concerning  the  accident  and  the  events  which 
led  to  it.  After  a  time  the  brain  recovers,  but  more  or  less  serious 
after-effects  are  likely  to  ensue.  Sometimes  the  symptoms  pass 
over,  however,  into  those  of  subacute  or  chronic  meningitis. 

In  the  Treatment  the  surgeon  must  remember  that  there  is  a 
considerable  tendency  to  asthenia,  and  hence,  while  the  patient  is 
kept  quiet  and  free  from  all  noise  or  excitement,  he  must  be  well 
supported  by  a  light  and  nourishing  diet.     The  head  should  be 
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placed  low  and  shaved,  and  Leiter*s  tubes  fitted  on,  if  the  patient 
will  permit  it ;  but  it  is  l>etter  to  omit  this  entirely  than  to  apply 
cold  intermittently.  The  bowels  must  be  kept  well  open,  and 
possibly  small  doses  of  bromides,  or  even  opium,  may  be  useful. 
If  any  signs  of  meningeal  inflammation  follow,  such  as  rise  of 
temperature  and  pulse,  heat  of  head,  and  great  sleeplessness, 
blisters  or  leeches  may  be  applied  locally,  and  mercury  ad- 
ministered internally. 

Compression  of  the  Brain. — Compression  is  the  term  given  to  a 
clinical  condition  due  to  some  abnormal  and  excessive  intra- 
cranial pressure  which  disturbs  the  functions  of  the  brain.  When 
of  traumatic  origin,  it  may  arise  from  the  following  causes : 
(a)  Depressed  bone  or  the  presence  of  a  foreign  body,  in  which 
case  the  symptoms  of  concussion  merge  directly  into  those  of 
compression,  and  usually  without  any  interval  of  consciousness. 
{b)  Extravasation  of  blood  within  the  cranium,  either  outside  the 
membranes,  or  on  the  surface  of  the  brain,  or  within  its  substance. 
If  the  bleeding  is  extradural,  there  will  probably  be  a  short 
interval  of  consciousness  between  the  concussion  and  the  com- 
pression ;  if  the  bleeding  is  cerebral,  the  symptoms  of  compression 
may  manifest  themselves  at  once  without  any  interval  being 
noticed,  {c)  It  may  be  due  to  an  acute  spreading  oedema,  the 
explanation  of  which  is  subsequently  given  (p.  695).  (d)  It  may 
arise  from  a  collection  of  inflammatory  exudation  or  pus,  in  which 
case  the  symptoms  are  preceded  by  those  of  inflammation,  and  at 
the  earliest  will  not  manifest  themselves  before  the  third  day, 
whilst  they  may  be  deferred  for  a  week  or  two. 

Compression  may  also  arise  as  a  result  of  idiopathic  haemorrhage, 
tumours,  gummata,  or  abscesses,  e.g.,  as  a  complication  of  middle- 
ear  disease. 

The  Symptoms  of  compression  are  essentially  those  of  coma. 
When  the  condition  is  well  established,  the  patient  lies  on  his 
back  absolutely  unconscious,  and  cannot  be  roused  either  by 
shouting  or  shaking.  His  breathing  is  slow,  laboured,  and  ster- 
torous, the  lips  and  cheeks  being  puffed  in  and  out.  The  stertor 
arises  from  paralysis  of  the  soft  palate,  and  the  puffing  of  the 
cheeks  from  paralysis  of  the  facial  muscles.  In  the  later  stages 
the  respirations  may  be  more  rapid  and  irregular,  somewhat 
approaching  the  Cheyne-Stokes  type.  Death  arises  from  cessa- 
tion of  the  respiratory  act.  The  pulse  is  full  and  slow  at  first, 
but  later  on  becomes  rapid  and  irregular,  owing  to  increased 
pressure  upon  and  exhaustion  of  the  medullary  centres.  The 
surface  of  the  body  may  either  be  cool,  hot,  or  perspiring;  the 
body  temperature  similarly  varies,  in  some  cases  being  hyper- 
pyrexial,  in  others  low,  and  where  the  compressing  force  is 
unilateral,  there  may  be  some  difference  on  the  two  sides  of  the 
body.      The  pupils  become  dilated  without   responding  to  light. 
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but  vary  according  to  the  degree  of  compression  and  the  situal 
of  the  compressing  agent.  If  the  cerebral  pressure  is  equally 
difTused,  both  pupils  hrst  contract,  and  then  gradually  dilate  and 
become  reacliouless;  but  if  one  hemisphere  is  affected  more  than 
the  other,  the  pupil  on  that  side  passes  rapidly  through  these 
changes,  whilst  on  the  opposite  side  they  are  not  developed  until 
later.  Thus,  it  is  a  common  thing  to  find  the  pupils  unequal  in 
size,  and  reacting  differently  to  light.  The  whole  body  in  the 
later  stages  is  in  a  condition  of  motor  paralysis,  but  at  an  earlier 
period  of  the  case  there  may  be  some  difference  on  the  two  sides, 
if  the  lesion  is  unilateral:  thus,  if  the  left  side  of  the  brain  is 
primarily  affected,  a  right-sided  hemiplegia  is  likely  to  be  present 
at  a  time  when  the  muscles  on  the  left  side  can  still  respond  to 
cerebral  stimuli,  A  localized  compression  involving  the  motor 
area  may  lead  to  convulsions  in  the  corresponding  group  of 
muscles.  The  bladder  is  paralyzed,  and  hence  retention  ensues, 
whilst  the  sphincter  ani  is  relaxed,  and  fieces  pass  involuntarily, 
although  marked  constipation  is  usually  present. 

The  symptoms  in  some  cases  are  ushered  in  by  severe  pain 
or  headache,  which  is  partly  due  to  pressure  upon  and  tearing 
of  the  dura  mater,  and  partly  to  the  altered  vascular  conditions  of 
the  brain  ;  the  brain  substance  itself  is  not  sensitive,  and  hence 
the  pain  is  not  directly  referable  to  any  lesion  of  or  pressure  upon 
it.  Naturally  the  chnical  picture  is  modified  according  to  the 
cause  of  the  compression,  and  it  is  impossible  to  discuss  here 
more  than  the  general  features.  The  course  of  the  case,  too,  varies 
widely  according  to  whether  or  not  the  compressing  agent  can 
be  removed  by  the  surgeon,  or  absorbed  by  natural  processes. 
Patients  not  uncommonly  recover  from  small  cerebral  and  intra- 
meningeal  heemorrhages  causing  temporary  compression,  but 
rarely  do  so  without  operation  if  the  symptoms  are  due  to 
depressed  Ixjne,  the  presence  of  a  foreign  body,  or  large  exuda- 
tions of  blood,  serum,  or  pus. 

The  DJagnoaiB  of  coma  lirom  compression,  when  a  complete 
history  of  the  case  can  be  obtained,  is  often  easy,  and,  indeed,  the 
whole  clinical  aspect  may  be  so  typical  that  no  question  as  to  the 
cause  of  unconsciousness  can  he  raised.  But  when  a  person  is 
found  in  the  streets  unconscious,  where  no  history  either  of  the 
patient  or  of  an  accident  is  obtainable,  and  where  no  serious 
lesion  of  the  skull  is  present,  the  diagnosis  is  often  extremely 
obscure,  since  coma  may  be  due  to  many  other  causes,  e.g.: 
(o)  Cerebral  lesions,  such  as  apoplexy,  whether  the  result  of 
hiemorrhage,  embolus,  or  thromliosis;  or  it  may  be  the  con- 
sequence of  a  preceding  epileptic  fit,  or  due  to  a  rapidly  sprending 
tedema  in  cases  of  cerebral  tumour  or  abscess,  {b)  Various  toxic 
agents  may  induce  coma ;  they  may  lie  introduced  into  the  system 
from  without,  as  in  the  case  of  alcohol,  opium,  or  other  narcotics, 
or  may  be  developed  within  the  Ixxly,  as  in  ursemia  or  diabetic 
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coma,  (c)  Heatstroke  or  exposure  to  cold  may  also  lead  to 
unconsciousness.  In  the  latter  case  there  can  be  but  little  doubt 
as  to  the  cause,  since  the  patient  is  cold,  pale,  and  in  a  state  of 
severe  prostration  ;  in  the  former  the  diagnosis  may  for  a  time  be 
doubtful,  (d)  Lastly,  it  must  not  be  forgotten  that  two  or  more 
of  these  conditions  may  co-exist.  Thus,  a  drunken  man  may  fall 
and  break  his  skull,  and  then  the  smell  of  liquor  in  his  breath 
may  lead  to  an  erroneous  diagnosis. 

It  is  therefore  evident  that  a  very  careful  examination  of  the 
patient  is  required  before  any  conclusion  can  be  arrived  at  as 
to  the  cause  of  the  coma,  and  it  is  often  impossible  to  make  a 
diagnosis.  In  such  cases  the  patient  should  be  carefully  tended 
and  watched,  and  not  shut  up  for  the  night  in  a  police-cell  without 
attendance. 

The  following  points  should  always  be  observed  in  the 
examination :  ( i )  A  rapid  note  should  be  made  as  to  the  sur- 
roundings of  the  patient — whether  there  is  blood  or  vomit  near 
him,  how  the  body  is  lying,  and  the  nature  of  the  ground. 
(2)  The  depth  of  the  coma  should  be  ascertained,  and,  if  possible, 
the  man  should  be  roused,  and  asked  to  give  an  account  of  him- 
self. (3)  A  most  thorough  and  complete  investigation  should  be 
made  as  to  his  condition.  His  skull  must  be  first  examined,  to 
settle  if  possible  whether  or  not  a  fracture  is  present ;  the  surface 
temperature  of  the  body  is  noted,  as  also  the  character  of  the 
pulse  and  respirations.  The  tongue  should  be  looked  at,  as  it  is 
often  bitten  in  an  epileptic  fit,  and  the  smell  of  the  breath  should 
also  be  noted.  The  condition  of  the  pupils  may  throw  some  light 
on  the  case;  in  opium-poisoning  they  are  small  and  equal,  a 
condition  also  seen  in  haemorrhage  into  the  pons ;  in  alcoholism 
they  are  often  dilated  and  fixed,  but  vary  considerably  in  different 
cases.  The  amount  of  power  and  the  state  of  the  reflexes  are 
then  observed,  any  inequality  probably  indicating  a  unilateral 
lesion  in  the  brain.  The  urine  must  be  drawn  off,  and  carefully 
examined  for  albumen  and  sugar.  (4)  in  dubious  cases,  and 
especially  where  there  is  any  suspicion  of  drunkenness  or  poison, 
the  stomach  should  be  emptied  and  washed  out.  (5)  Finally,  if 
the  cause  is  still  uncertain,  the  patient  should  be  put  to  bed  and 
carefully  watched. 

The  Treatment  of  compression  must  be,  where  possible,  directed 
to  removing  the  cause.  When  it  is  due  to  depressed  bone  or  a 
foreign  body,  immediate  operation  is  required  ;  collections  of  pus 
should  be  opened  and  blood-clots  removed.  Failing  such  measures, 
the  treatment  of  the  condition  resolves  itself  into  keeping  the 
patient  quiet,  with  the  head  low  and  cool,  the  room  dark  and 
noiseless,  the  bowels  open  (using  croton-oil  on  sugar,  or  enemata, 
for  this  purpose),  and  the  bladder  empty.  The  patient  may  have 
to  be  fed  by  the  rectum,  and  if  the  breathing  or  pulse  is  very 
laboured,  and  cyanosis  begins  to  show  itself,  venesection  may  be 
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advisable.  Considerable  interference  with  the  respiration  arises 
from  falling  back  of  the  tongue,  as  often  occurs  in  profound  anaes- 
thesia during  surgical  operations,  and  if  due  to  this  cause  the  head 
may  he  rolled  over  to  one  side,  or  the  tongue  pulled  forwards. 
Occasionally  patients  remain  in  this  condition  for  weeks  or  months. 

Intracranial  Inflammation. — Inflammation  of  the  cranial  con- 
tents is  often  met  with  as  a  result  of  injury,  and  although  we 
shall  describe  several  distinct  varieties,  it  must  be  remembered 
that  the  various  forms  run  into  one  another,  and  that  in  practice 
mixed  types  are  the  more  common,  giving  rise  to  a  corresponding 
complexity  of  symptoms.  For  descriptive  purposes  the  following 
groups  may  be  distinguished : 

(i.)  Subcranial  Inflammation.  —  This  may  occur  in  the  form 
either  of  an  effusion  of  pus  between  the  dura  mater  and  the 
bone  {subcranial  abscess),  or  as  a  thickening  of  the  dura  mater 
[pachytucniu^  it  is ) . 

The  former  results  from   either   a   compound   depressed  or  a 
punctured  fracture,  in  which   the  dura  mater  is  only  separated 
from   the  bone  and  not  lacerated,  especially  when  the  external 
wound  is  small  and  efficient  drainage  is  not  obtained.      It  some- 
times occurs,  however,  in  conse(]uence  of  a  simple  contusion  or 
fracture;  of  the  skull,  leading  to  a  detachment  of  the  membranes 
and  a  collection  primarily  of  blood  and  later  of  inflammatory  fluids 
in  the  cavity  thus  produced.     Microbic  invasion  is  here  due  to 
auto-iufection,  or  to  the  passage  of  organisms  through  the  hone. 
iXpart    from    injury,  its  most  common  cause  is,  without  doubt, 
extension  of  inflammation  either  from  the  superjacent  bone   or 
from   tlie   middle   ear.     The  Symptoms  produced   are   (r)    those 
generally  cliaracteristic  of  suppuration,  viz.,  a  high  temperature, 
with    perhaps   rigors.     (2)  The  signs  of  intracranial  pressure  in 
the  form  of  hxed  headache  followed  by  coma  are  also  present. 
(3)  if  there  is  no  open  wound,  an  anlematous  swelling  of  the  scalp, 
known  as  Pott's  puffy  tumour ,  may  develop  over  the  site  of  the 
abscess  (Fig.  249).    When  there  is  a  compound  fracture  of  the  skull, 
the  margins  of  the  wound  look  unhealthy,  and  at  its  base  may  be 
seen  bare  bone,  yellow  and  dry,  from  which  the  pericranium  has 
separated,  with  perhaps  pus  oozing  out  between  the  fragments. 
If  tlie  pus  burrows  towards  the  base  of  the  skull,  optic  neuritis 
may  develop.     (4)  Focal  symptoms  of  spasm  or  paralysis  may 
complicate  the  case  if  the  dura  over  the  motor  area  is  involved. 
The  Treatment  of  such  a  condition  consists   in  evacuating   the 
abscess  ca\'ity  through  a  sufficient  opening  made  by  trephining, 
or  by  removing  loose  portions  of  bone,  and  providing  for  drainage. 
Sometimes  .more  than  one  opening  is  required  for  this  purpose. 

Simple  pachymeningitis^  or  thickening  of  the  dura  mater,  may 
result  from  a  slight  simple  depressed  fracture,  or  even  from  con- 
tusion with  or  without  a  fissured  fracture.     No  immediate  symp- 
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toms  need  arise,  but  those  characteristic  of  chronic  meningitis 
described  below  are  usually  met  with  at  a  later  date ;  in  fact,  it 
is  impossible  to  distinguish  clinically  between  the  two  affections. 

(ii.)  Acute  Diffnsa  Meningitis  is  always  infective  in  nature,  and 
generally  due  to  the  pyogenic  cocci.  Formerly  some  cases  were 
supposed  to  result  from  merely  mechanical  causes,  but  they  also 
are  probably  due  to  bacteria  of  lesser  virulence,  such  as  the 
pneumococcus.  The  symptoms  vary  considerably  in  their  in- 
tensity, according  to  the  method  of  inoculation  and  the  activity 
of  the  organisms.  The  superficial  part  of  the  brain  is  involved 
in  the  inflammation  as  well  as  the  meninges,  and  the  term 
menin  go-en  cephalitis  would  perhaps  be  the  better  appellation. 

The  Symptoms  appear  about  forty-eight  hours  after  the  injury, 
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although  sometimes  infection  may  be  delayed  beyond  this  period. 
In  the  early  stages  the  patient  complains  of  severe,  constant,  and 
increasing  headache,  associated  with  heat  of  head,  a  forcible 
pulsation  of  the  carotids,  a  full  pulse,  and  general  irritability  of 
the  brain,  as  indicated  by  vomiting,  intolerance  of  light  and  sound, 
delirium,  and  perhaps  convulsive  twitchings  of  the  muscles,  not 
only  of  the  head  and  back,  but  also  of  the  extremities.  High 
fever  is  usually  present,  and  possibly  a  rigor  may  occur  at  the 
onset.  As  the  disease  progresses,  the  patient  gradually  becomes 
comatose,  and  dies  from  cerebral  compression. 

According  to  the  site  of  infection,  the  inflammatory  phenomena 
may  manifest  themselves  more  acutely  over  one  part  than  another, 
and  for  descriptive  purposes  two  chief  varieties  have  been  distin- 
guished, viz.,  meningitis  of  the  convexity,  and  meningitis  of  the 
base.     The  general  symptoms  are  alike  in  both  forms,  but  when 
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the  convexity  is  involved,  convulsions  are  a  more  prominent 
feature  in  the  case,  and  may  at  first  be  limited  to  localized  groups 
of  muscles,  whilst  in  basal  meningitis  the  temperature  tends  to 
run  higher,  the  head  and  neck  are  more  retracted,  optic  neuritis 
is  more  frequent,  and  some  form  of  squint  is  not  uncommonly 
observed. 

On  post-mortem  examination  the  skull-cap  is  separated  from  the 
meninges  with  some  difficulty ;  the  dura  mater  is  thick  and  con- 
gested, and  the  subjacent  veins  are  manifestly  distended  ;  the 
cerebro-spinal  fluid  is  increased  in  amount,  and  turbid  from  ad- 
mixture with  lymph  or  pus  ;  the  arachnoid  is  thick  and  opaque ; 
the  surface  of  the  convolutions  is  flattened  and  cedematous,  and 
lymph  occupies  all  the  sulci,  matting  them  together ;  the  cortical 
grey  matter  is  usually  red  and  congested  ;  the  underlying  white 
substance  of  the  centrum  ovale  is  injected,  numerous  puncta 
cruenta  being  evident ;  the  ventricles  are  distended  with  cerebro- 
spinal fluid,  and  the  choroid  plexuses  are  engorged  with  blood. 

The  Treatment  consists  in  shaving  the  head  and  applying  cold 
by  means  of  an  icebag  or  Leiter's  tubes,  care  being  taken  that 
the  application  is  continuous,  and  not  intermittent.  In  the 
robust  general  venesection  is  useful,  but  in  weaker  individuals 
cupping  or  leeching  may  replace  it.  The  bowels  are  freely  opened 
and  a  bland  diet  ordered.  The  patient  should  be  kept  absolutely 
quiet  in  a  darkened  room,  and  every  source  of  irritation  and 
excitement  removed.  Even  if  recovery  ensues,  it  is  somewhat 
delayed,  and  similar  precautions  as  to  quiet,  etc.,  must  be  main- 
tained for  some  time.  In  the  later  stages,  blistering  of  the  scalp 
or  neck,  and  the  administration  of  mercury,  are  advisable. 

Attempts  have  been  recently  made  to  relieve  the  symptoms 
and  determine  a  cure  by  means  of  operative  measures,  directed 
towards  reducing  the  intracranial  tension ;  the  subarachnoid 
space  has  been  opened  below  the  tentorium,  whilst  others  have 
utilized  Quincke's  plan  of  puncturing  the  spinal  membranes 
between  the  third  and  fourth  lumbar  vertebrae,  i,e,,  below  the 
termination  of  the  spinal  cord.  In  no  case  of  acute  meningitis 
has  a  successful  result  followed,  and  when  one  considers  the 
intricate  character  of  the  space  to  be  drained,  the  fact  that  it  is 
sure  to  be  subdi\'ided  into  separate  cavities  by  deposits  of  lymph, 
and  especially  when  it  is  remembered  that  the  important  fourth 
ventricle  only  communicates  with  the  subarachnoid  space  through 
the  small  foramen  of  Majendie,  which  is  certain  to  be  early  blocked 
— all  these  considerations  go  to  prove  that  it  is  useless  attempting 
any  such  measures. 

Acute  Meningo-encephalitis  is  sometimes  limiUd  in  character, 
when  resulting  from  penetrating  wounds.  Such  can  only  occur 
when  there  is  no  tension  from  retained  discharges,  difl"usion  along 
the  meninges  being  prevented  by  the  formation  of  adhesions. 
Localized  suppuration  is  usually  present,  involving  even  the  brain 
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substance;  but  with  care  recovery  is  possible,  although  an 
adherent  cicatrix  will  be  formed,  perhaps  giving  rise  to  subseq^uent 
epileptic  symptoms.  A  similar  condition  may  result  from  bruising 
of  the  bone  and  a  localized  suppurative  inflammation  connectMl 
therewith  (Fig.  250). 

(iii.)  A  Sabaoate  form  of  meningitis  is  occasionally  met  with, 
coming  on  at  a  somewhat  later  date.  The  patient  may  have 
apparently  recovered  from  his  injury,  with  the  exception  of  a 
fixed  pain  in  the  head.  The  onset  of  the  symptoms  is  often  due 
to  some  indiscretion,  and  may  be  gradual  or  sudden.  In  all 
probability  this  affection  is  also  microbic  in  origin,  and  the  delay 
in  its  appearance  depends  either  on  the  small  number  of  bacteria 
present,  or  on  their  being  in  a  low  state  of  virulence  ;  or  possibly 
they  have  been  latent  for  a  time,  and  are  aroused  into  activity  by 
later  causes ;  or,  again,  they  may  have  gradually  worked  their' 
way  inwards  along  lymphatics  or  vessels  from  the  periphery  to 
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the  meninges.  The  symptoms  are  similar  in  character  to  those 
of  acute  meningitis,  though  somewhat  less  severe ;  but  a  fatal 
result  is  very  apt  to  follow.  In  the  treatment  of  this  form,  no 
active  antiphlogistic  measures  should  be  adopted,  since  the 
patient's  condition  is  somewhat  asthenic.  Absolute  rest  and  quiet 
are  essential ;  counter-irritation  should  be  applied  to  the  scalp 
and  neck,  and  possibly  mercury  administered. 

(iv.)  Ohrosic  UeningitiB  may  result  from  any  injury  of  the 
meninges,  and  is  very  likely  to  occur  in  syphilitic  patients.  It 
is  evidenced  by  infiltration  and  thickening  of  the  membranes, 
which  are  usually  adherent  to  one  another  and  to  the  cerebral 
cortex.  It  gives  rise  to  a  localized  headache,  which  is  constant, 
and  increased  on  excitement  or  the  injudicious  use  of  stimulants, 
whilst  tenderness  is  often  noted  on  deep  pressure,  and  traumatic 
epilepsy  may  ensue.     The  tuatmtnt  consists  in  attention  to  the 
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general  health,  abstinence  from  excitement  or  stimulants,  the 
local  application  of  counter-irritants,  and  possibly  the  adminis- 
tration of  mercury ;  the  bowels  must  be  kept  regular,  and  if 
epilepsy  follows,  and  the  lesion  can  be  localized,  trephining  may 
be  necessary. 

(v.)  Cerebral  Abscess. — For  pathology,  symptoms  and  treatment 
of  this,  see  p.  718. 

(vi.)  In  conclusion,  one  other  form  of  intracranial  inflammation 
must  be  mentioned,  viz..  Infective  Thrombosis  of  the  Siniues. 
This,  though  seen  after  injuries,  is  more  commonly  associated 
with  suppurative  diseases  of  the  bone  apart  from  trauma,  and 
one  variety,  viz.,  that  affecting  the  lateral  sinus,  is  almost  exclu- 
sively caused  by  disease  of  the  middle  ear.  It  is  also  induced  by 
extension  from  scalp  injuries  as  a  complication  of  subaponeurotic 
cellulitis,  or  may  spread  inwards  from  erysipelatous  lesions  of  the 
face  or  suppurative  conditions  of  the  nose.  Putting  aside  the 
results  of  chronic  otorrhaea,  the  cavernous  sinus  is  much  more 
frequently  involved  than  any  other. 

Pathologically,  the  same  manifestations  are  observed  as  in  any 
case  of  infective  phlebitis.  The  sinus  becomes  impervious  owing 
to  the  presence  of  a  thrombus,  and  this  in  turn  becomes  dis- 
integrated, and  gives  rise  to  multiple  emboli,  whilst  various  inflam- 
matory conditions  of  the  surrounding  tissues  necessarily  result, 
^./(f.,  necrosis  or  caries  of  bones,  subcranial  abscess,  or  meningitis. 

The  symptoms  are  mainly  of  a  pyaemic  nature.  The  tempera- 
ture is  high,  but  with  remissions,  and  often  with  repeated  rigors ; 
fixed  headache  and  early  and  continuous  vomiting  are  also  marked 
features  of  the  case.  \Vith  these  may  be  associated  evidences  of 
meningeal  mischief,  or  of  pulmonary  trouble  in  the  shape  of 
dyspnoea,  but  sometimes  diarrhoea  and  septicaemic  manifestations 
may  be  the  more  prominent. 

If  the  cavernous  sinus  is  involved,  marked  exophthalmos,  with 
congestion  of  the  orbit,  and  even  of  the  eyelids  and  face,  may 
result,  and  ptosis  or  squint  may  also  be  set  up  by  implication  of 
the  nerves  which  lie  in  the  walls  of  the  sinus. 

If  the  superior  longitudinal  sinus  is  affected,  there  may  be 
turgescence  of  the  veins  of  the  scalp  and  forehead  together  with 
tenderness  along  the  line  of  the  sinus  and  epistaxis,  whilst  convul- 
sions may  be  induced  by  irritation  of  the  neighbouring  motor  area. 

For  local  results  and  treatment  of  thrombosis  of  the  lateral 
sinus,  see  p.  820. 

Treatment,  except  for  the  lateral  sinus,  is  but  rarely  possible, 
and  hence  the  importance  of  preventing  this  disease  by  a  most 
careful  attention  to  asepsis.  For  the  lateral  sinus  much  can  be 
done,  but  for  the  other  sinuses  all  that  is  feasible  is  attention  to 
general  measures. 

Laceration  of  the  Brain. — Injuries  to  the  brain  and  its  mem- 
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branes  are  very  frequent  complicarions  of  blows  and  falls  on  the 
head,  and  all  the  most  serious  results  of  these  accidents  arise  from 
this  source.  They  are  produced  in  many  different  ways,  and 
cause  very  varied  symptoms ;  but  the  most  important  distinction 
to  draw  is  between  those  wounds  which  communicate  with  the 
exterior  and  those  which  do  not. 

I.  Non-penetratiiig  Wonnds  of  the  Brain  result  from  blows  and 
falls,  which  may  or  may  not  produce  simple  fissured  or  depressed 
fractures  of  the  skull,  but  not  unfrequently  the  most  serious  cere- 
bral symptoms  follow  injuries  in  which  the  bones  do  not  participate. 
In  depressed  fractures  the  brain  is  usually  most  contused  or  torn 
immediately  below  the  injured  spot ;  but  in  cases  where  there  is 
no  depression,  the  greatest  mischief  is  frequently  found  at  a  point 
exactly  opposite  to  that  struck,  whilst  the  local  bruise  may  be 
much  slighter.  Thus,  in  the  case  of  one  of  our  students  who, 
in  an  epileptic  fit,  fell,  striking  the  left  occipital  region  on  a  stone 
pavement,  we  found  postmortem  a  fissured  fracture  at  the  spot 
struck  and  a  bruise  on  the  left  occipital  convolution,  whilst  the 
anterior  portion  of  the  right  frontal  lobe  was  severely  contused, 
and,  indeed,  disintegrated.  The  explanation  of  this  fact  is  that 
the  force  of  the  injury  is  transmitted  to  the  brain  substance  in  a 
wave  which  concentrates  its  violence  against  the  opposite  side  of 
the  skull.  In  very  sharp  sudden  localized  blows,  as  from  a  spent 
bullet,  local  bruising  of  the  subjacent  brain  may  be  alone  produced. 

Pathological  Anatomy. — The  immediate  effects  of  such  an  injury 
vary  considerably.  There  may  be  a  mere  bruise,  evidenced  by  a 
few  points  of  extravasation,  on  the  surface  or  in  the  grey  matter ; 
or  the  more  superficial  parts  of  the  brain  may  be  totally  disinte- 
grated and  mixed  with  clots  ;  or,  if  laceration  has  occurred,  clots 
may  be  found  adhering  to  the  injured  spot,  or  extending  from  it 
widely  into  the  subarachnoid  space,  or  even,  under  rare  circum- 
stances, into  the  lateral  ventricle.  The  later  effects  in  cases  where 
the  wound  does  not  communicate  with  the  exterior  are  mainly 
those  of  inflammation  or  degeneration.  Soon  after  the  accident 
considerable  exudation  follows,  causing  the  ecchymosed  brain 
substance  to  swell  and  become  oedematous;  this  may  speedily 
subside,  but  in  the  more  serious  cases  a  spreading  cedema  may  be 
caused,  owing  to  the  pressure  of  the  swollen  tissues  upon  the 
superficial  veins  in  the  pia  mater  ;  the  circulation  in  these  is 
hindered,  and  increased  exudation  follows,  leading  to  general 
cerebral  pressure  and  even  death,  a  consequence  hastened  by 
the  excess  of  cerebro-spinal  fluid  usually  induced  by  the  process. 
Under  such  circumstances  the  greater  part  of  the  brain  is  cede- 
matous  and  glistening,  the  injured  area  being  yellowish  red  in 
colour,  with  evident  points  of  extravasation  scattered  through  it. 
Still  later,  degeneration  of  the  brain  substance  may  follow  owing 
to  the  disturbance  of  its  circulation,  and  is  indicated  by  the 
presence  of  a  pulpy  yellowish  mass,  soft  enough  to  be  washed 
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away  by  a  stream  of  water,  and  containing  fat  globules  and 
granular  cells,  with  debris  of  nerve  fibres  (yellow  softening).  If 
the  area  involved  is  small  and  unimportant,  the  patient  may 
recover  perfectly,  the  softened  tissue  being  absorbed ;  if  large  or 
implicating  important  centres,  death  or  paralysis  must  ensue.  In 
cases  of  laceration  of  the  brain  which  recover,  a  tough  depressed 
cicatrix  is  formed,  usually  adherent  to  the  membranes,  and  con- 
taining haematoidin  crystals,  whilst  extravasated  blood  may  be 
organized  into  a  dirty  brownish  lamina,  adherent  to  the  pia  mater, 
or  into  an  arachnoid  cyst. 

Clinical  History. — The  symptoms  necessarily  differ  with  the 
severity  and  locality  of  the  lesion. 

Whenever  concussion  occurs  after  a  head  injury,  and  the  patient 
recovers  slowly  after  it,  the  surgeon  will  rightly  suspect  laceration 
or  contusion  of  the  brain. 

If  concussion  is  rapidly  followed  by  the  symptoms  of  cerebral 
irritation,  there  can  be  no  doubt  as  to  the  existence  of  a  laceration, 
which  is  probably  situated  in  the  frontal  region. 

If  compression  has  supervened  within  twelve  or  twenty-four 
hours,  it  is  due  to  either  depressed  bone  or  haemorrhage  into  the 
cerebral  hemispheres,  if  there  is  no  interval  of  consciousness  ;  but 
if  the  patient  has  rallied  for  a  time  before  its  incidence,  haemorrhage 
from  thQ  meningeal  vessels  or  venous  sinuses  is  to  be  diagnosed, 
or  a  rapidly  spreading  cedema. 

If  localized  or  general  convulsions  occur  within  twenty-four 
hours  of  the  accident,  perhaps  going  on  to  compression,  haemor- 
rhage into  the  cortex  of  the  motor  area,  or  diffuse  extravasation 
into  the  subarachnoid  space,  is  probably  present.  It  is  not  easy 
to  distinguish  between  these  two,  but  haemorrhage  into  the  cortex 
usually  produces  a  more  regular  extension  of  the  convulsions, 
which  commence  by  twitching  of  some  part  of  the  body  which  the 
patient  at  the  time  is  perhaps  incapable  of  moving  voluntarily. 
Thus,  if  bleeding  is  occurring  into  the  cortical  centres  for  the  face 
on  the  left  side  of  the  body,  paralysis  of  the  right  side  of  the  face 
may  be  present,  and  it  is  here  that  the  convulsions  will  start, 
spreading  regularly  to  the  right  side  of  the  neck,  arm,  and  leg, 
and  then  involving  the  left  leg,  arm,  and  side  of  the  head  in  order, 
finally  becoming  general,  as  in  an  epileptic  fit.  After  each  con- 
vulsion the  paralysis  is  found  to  have  spread.  In  haemorrhage 
outside  the  convolutions  the  paralysis  is  less  marked  and  the  con- 
vulsions less  regular,  though  perhaps  more  generalized,  but  the 
symptoms  of  compression  develop  sooner. 

If  coma  supervenes  rapidly,  and  is  accompanied  by  hemiplegia, 
haemorrhage  into  the  corpus  striatum,  internal  capsule,  or  perhaps 
into  the  ventricles,  is  likely  to  be  present. 

In  simple  cases  concussion  is  usually  recovered  from  in  a  few 
hours  ;  the  temperature  subsequently  rises  to  about  100°  F.,  and 
remains  so  for  a  few  days,  whilst  the  patient  complains  of  fixed 
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pain  and  headache,  which  under  suitable  treatment  may  entirely 
disappear.  Some  impairment  of  sense  or  function  may,  however, 
persist. 

If  subacute  localized  inflanimation  ensues,  pain  and  headache 
will  be  complained  of  with  some  fever,  and  insensibility  may 
supervene  in  four  or  five  days,  preceded  by  convulsions  if  the 
motor  area  is  affected. 

Suppuration  in  the  white  substance  occasionally  results  at  a 
later  date  in  this  form  of  injury,  giving  rise  to  the  symptoms  of 
cerebral  abscess. 

The  Treatment  of  these  cases  is  always  an  exceedingly  anxious 
matter  for  the  surgeon.  In  the  majority  of  instances  it  is  merely 
symptomatic,  following  the  usual  course  adopted  in  concussion, 
compression,  cerebral  irritation,  etc.,  as  indicated  elsewhere. 
The  patient  is  kept  absolutely  quiet  in  bed,  with  an  ice-bag  to  the 
head,  and  a  purge  administered.  Depressed  bone,  if  present, 
will,  of  course,  be  dealt  with  by  operation.  Early  convulsions 
and  paralysis  are  carefully  watched  to  see  if  any  indication  as  to 
the  site  of  the  bleeding  can  be  obtained,  since  it  is  possible  that 
trephining  over  the  injured  spot  and  removing  blood-clots  might 
be  advisable;  but  the  clinical  records  as  to  such  treatment  are 
very  scanty.  Late  convulsions  and  paralysis  due  to  inflammation 
are  best  treated  by  shaving  the  head  and  applying  an  ice-cap. 
If  the  pulse  is  full  and  hard,  and  the  patient  otherwise  young 
and  healthy,  general  venesection  may  be  adopted ;  the  bowels 
must  be  moved  by  a  smart  purgative,  such  as  croton-oil,  whilst 
bromide  in  full  doses  may  be  administered.  If  the  convulsions 
continue  in  spite  of  such  treatment,  and  become  more  severe  and 
extensive,  the  patient  will  almost  certainly  die  of  coma  ;  trephining 
over  the  injured  area  is  then  distinctly  indicated,  the  surgeon 
hoping  to  find  and  remove  some  clot,  or,  at  any  rate,  to  relieve 
tension  within  the  dura. 

II.  Penetrating  Wonnds  of  the  Brain  result  from  blows  or 
falls,  as  in  compound  depressed  fractures ;  or  from  the  entrance 
of  foreign  bodies,  such  as  bullets ;  or  from  stabs  or  punctures, 
which  most  commonly  occur  in  the  weaker  parts  of  the  cranium, 
e,g,,  the  temple  or  upper  wall  of  the  orbit ;  or  from  sabre-cuts  or 
axe-wounds,  in  which  an  oblique  or  almost  valvular  incision  is 
made  through  the  scalp  and  cranium,  laying  bare  and  wounding 
the  brain  and  its  membranes. 

In  these  cases  the  general  disturbance  is  often  slight,  compared 
with  the  extent  of  the  local  injury,  so  that,  although  brain  sub- 
stance may  protrude  from  the  wound,  there  is  sometimes  but 
little  concussion.  Any  of  the  conditions  due  to  haemorrhage 
detailed  above  may  follow,  but  they  may  be  less  severely  felt, 
except  in  cases  where  the  bleeding  is  into  the  substance  of  the 
brain,  since  the  blood  can  escape  from  the  wound.  The  inflam- 
matory phenomena  following  such  lesions  are   mainly  septic   in 
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origin,  and  may  be  localized  or  diffuse.  In  the  latter  instance 
general  meningo-encephalitis  manifests  itself  in  the  course  of  two 
or  three  days,  and  is  rapidly  fatal ;  in  the  former  case  axlhesions 
prevent  the  extension  of  the  trouble  beyond  the  neighbourhood 
of  the  wound.  Hernia  cerebri  is  very  likely  to  follow,  and  not 
unfrequently  a  deep  cerebral  abscess  will  complicate  matters  at  a 
later  date.  In  cases  that  have  been  successfully  rendered  aseptic, 
the  course  is  similar  to  that  run  by  a  non-penetrating  wound, 
except  that,  if  anything,  the  immediate  prognosis  is  better,  since 
the  opening  in  the  skull  and  the  possible  removal  of  damaged 
brain  substance  diminishes  the  likelihood  of  compression  from 
simple  or  spreading  cedema.  Where  the  lesion  has  involved  the 
motor  area,  permanent  monoplegia  may  persist. 

The  Ssrmptoms  arising  from  a  penetrating  wound  of  the  brain 
have  been  in  measure  indicated  above.  In  the  worst  cases  im- 
mediate death  may  result,  or  severe  concussion,  merging  quickly 
into  compression,  from  which  the  patient  never  recovers.  In  the 
less  serious  cases  there  will  be  a  varying  degree  of  concussion, 
followed  after  a  short  interval  by  the  phenomena  of  inflammation, 
localized  or  diffuse,  which  have  already  been  sufficiently  described. 
Focal  symptoms  may  also  arise  from  destruction  of  the  cortical 
centres. 

Treatment. — In  all  cases  of  punctured  or  compound  depressed 
fracture,  we  have  stated  that  a  thorough  exploration  of  the 
wound  should  he  made,  and  all  depressed  or  injured  bone  re- 
moved. Foreign  bodies  should  be  also  taken  away,  if  found  close 
to  the  wound  ;  hut  it  is  doubtful  whether  a  bullet  should  be 
sought  for,  if  it  has  penetrated  deeply  into  the  brain,  or  if  it  has 
traversed  the  brain  and  fractured  the  bone  on  the  other  side. 
Probably  an  aseptic  incision,  with  removal  of  the  splintered  frag- 
ments and  a  limited  search  for  the  bullet,  is  the  best  treatment 
to  adopt,  and,  even  if  unsuccessful,  will  do  but  little  harm,  if 
the  patient's  general  state  warrants  an  operation.  When  he  is 
evidently  moribund,  it  is  better  practice  not  to  interfere.  Pro- 
truding brain  tissue  is  gently  removed,  and  the  whole  wound 
thoroughly  purified  with  carbolic  lotion  ;  even  the  i  in  20  solution 
may  be  used  without  fear.  The  dura  mater  should,  if  possible, 
be  drawn  together  by  one  or  two  sutures,  and  a  small  drain-tube 
or  a  gauze  wick  inserted  within  it.  Fragments  of  lx)ne,  if  kept 
warm  and  aseptic,  may  be  replaced  (p.  679),  and  the  scalp- wound 
closed,  except  at  the  drain  opening ;  the  gauze  or  tube  should  be 
removed,  if  all  is  going  well,  in  about  two  days'  time.  If  the 
temperature  rises  as  a  result  of  septic  infection,  the  wound  must 
be  reopened,  and  every  effort  made  to  relieve  tension,  and  thus 
localize  the  mischief  Should  diffusion  occur,  as  indicated  by  an 
increasing  severity  of  the  symptoms,  the  patient  must  be  treated 
in  accordance  with  the  general  principles  already  laid  down  for 
dealing  with  acute  meningitis. 
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(In  our  description  of  lacerations  of  the  brain  we  have  purposely 
omitted  any  mention  of  the  fact  that  symptoms  may  arise  from 
inflammatory  conditions  afTecting  the  bones  (p.  711).  In  actu&l 
practice  the  course  of  events  is  often  considerably  modified  by 
such  a  complication.) 

Localised  Injoiies  to  the  Btain. 

Thus  far  we   have   merely  discussed   the  general  symptoms 

arising  from  lacerations  and  wounds  of  the  brain.     We  must  now 


Fic.  igi.— Brain  anh  Convoldtions  in  Situ. 
The  fissures  of  Kolando  and  Sylvius  are  indicaled,  and  the  situation  of  the 
chief  motor  cenlres.     P    O    F.,  I'arieto-occipilal  fissure;    /  (.  level  of 
tentorium  with  cerebellum  below  it.     The  position  of  the  lateral  sinus  is 


rapidly   pass  in   review   the   special    symptoms   resulting   from 
injuries  of  particular  regions. 

Upper  and  Middle  Frontal  ConTolntions. — Neither  motor  nor 
sensory  symptoms  are  noted,  but  cerebral  irritation  and  subse- 
quent weak-mindedness  are  iikely  to  follow,  especially  if  the  left 
side  is  seriously  involved  ;  lesions  to  the  right  frontal  lobe  do  but 
little  harm  to  a  right-handed  individual.  Apparently  the  intel- 
lectual faculties  are  limited  to  one  side  of  the  brain,  in  the  same 
way  as  the  power  of  speech. 
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Third  Frontal  Ck>nvolation. — Motor  aphasia,  i,e,,  the  inability  to 
produce  or  articulate  words,  results  from  lesions  on  the  left  side 
in  right-handed  individuals,  and  on  the  right  side  in  left-handed 
people.  Injury  to  the  opposite  convolution  has  no  effect.  If  only 
one  side  is  damaged,  the  other  convolution  can  after  a  time  be 
educated  so  as  to  take  on  the  function  of  the  damaged  region. 

The  Motor  Area  (Fig.  251)  is  comprised  of  the  ascending  frontal 
and  ascending  parietal  convolutions,  respectively  in  front  and 
behind  the  fissure  of  Rolando,  of  the  posterior  half  of  the  third 
frontal  convolution,  and  of  the  superior  parietal  lobule.  The 
centres  for  the  leg  occupy  the  upper  part  of  the  ascending  parietal 
convolution  and  the  whole  of  the  superior  parietal  lobule,  those 
for  the  hip  being  in  front,  and  for  the  feet  and  toes  behind.  The 
arm  centres  are  located  on  either  side  of  the  middle  of  the  fissure 
of  Rolando,  the  shoulder  being  in  front  and  above,  and  the  hand 
and  fingers  below  and  behind  ;  whilst  the  centres  for  the  head, 
face,  and  lips  are  clustered  together  at  the  junction  of  the  ascend- 
ing and  third  frontal  convolutions,  the  centre  for  movements  of 
the  angle  of  the  mouth  being  highest,  whilst  the  lowest  part  of 
the  ascending  frontal  convolution  governs  the  movements  of  the 
tongue  and  lips.  Lesions  involving  any  of  these  areas  produce 
either  spasm  or  paralysis  of  the  appropriate  region  on  the  opposite 
side  of  the  body. 

Wounds  of  one  Occipital  Lobe  may  cause  a  temporary  hemiopia, 
but  no  persistent  loss  of  vision,  unless  the  angular  gyrus  is  also 
destroyed.  Lesions  of  the  latter  region  are  always  associated 
with  permanent  disturbances  of  vision. 

The  Upper  Tempore -sphenoidal  Lobe  contains  the  cortical 
auditory  centre,  and  lesions  in  this  region  cause  deafness ;  the 
function  of  the  middle  and  lower  lobes  is  not  yet  ascertained  with 
certainty. 

Injury  to  the  Corona  Badiata  leads  to  paralysis  of  the  regions 
represented  by  the  overlying  cortex,  but  without  convulsions ; 
whilst  if  the  corpus  striatum  or  internal  capsule  is  lacerated,  as  by 
haemorrhage,  hemiplegia,  with  perhaps  hemiana^sthesia,  will  result. 

Wounds  of  the  Cerebellum  cause  giddiness,  vertigo,  and  ataxy,  the 
patient  reeling  about  in  a  most  characteristic  manner,  as  if  drunk. 

A  wound  of  the  Cms  Cerebri  occasions  more  or  less  complete 
hemiplegia  of  the  opposite  side  of  the  body,  associated  with  total 
paralysis  of  the  3rd  (oculo-motor)  nerve  on  the  side  of  the  injury. 

Laceration  or  contusion  of  the  Pons  Varolii,  if  not  immediately 
fatal,  may  lead  to  paralysis  of  the  opposite  side  of  the  body  to  the 
injury,  together  with  paralysis  of  the  5th,  6th,  7th,  or  9th  nerves, 
on  the  same  side  as  the  lesion,  constituting  the  so-called  *  crossed 
paralysis.'  Marked  contraction  of  the  pupils  (myosis)  may  also 
be  present. 

Wounds  of  the  Medulla  are  usually  fatal.  If,  however,  the 
patient  should  escape,  he  is  liable  to  suffer  from  disturbed  func- 
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tions  of  the  circulatory  and  respiratory  centres,  with  perhaps 
Cheyne-Stokes  respiration  and  saccharine  diabetes. 

Cranio-Oenbral  Topography. 

We  cansot  do  more  in  this  work  than  give  a  diagram  repre- 
senting the  relations  of  the  convolutions  to  the  sutures  (Fig.  231), 
and,  in  addition,  indicate  the  usual  position  of  the  two  most 
important  fissures,  viz.,  those  of  Rolando  and  Sylvius,  and  how 


Fig.    252.— Diagram   of    Head    ■ 

FisfiUREs  or  Rolando  and  Sylvids  by  Rejd's  Meihoh.     (After  Reid.) 

Sy.  a.  Jiss..  Anterior  branch  of  Sylvian  fissure  ;  P.  O.  Fisa.,  Parieto-occipital 
fissure:  frani.;^!!.,  transverse  fissure  along  line  oltenloriuni :  A. external 
angular  process  of  frontal  bane ;  B,  occipital  protuberance :  CD,  anterior 
perpendicular  in  front  of  tragus  ;  E  F,  posterior  perpendicular  through 
back  of  mastoid  process. 

to  mark  out  their  situation  on  the  cranium,  although  it  must  be 
premised  that  their  position  is  by  no  means  constant. 

The  Fissure  of  Rolmuio  may  be  found  topographically  by  the 
following  methods:  (a)  The  upper  extremity  of  the  fissure 
corresftonds  to  a  point  half  an  inch  behind  the  centre  of 
the  line  extending  from  the  root  of  the  nose  to  the  occipital 
protuberance.  The  direction  of  the  sulcus  is  downwards  and 
forwards  at  an  angle  of  about  67°  to  the  middle  line.  This  may 
be  indicated  by  laying  a  half-sheet  of  letter-paper  over  the  skull. 
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the  long  side  corresponding  to  the  middle  line,  and  with  its  centre 
over  the  upper  limit  of  the  fissure ;  the  anterior  half  is  now  folded 
over  obliquely  from  this  point,  leaving  an  angle  of  45°  between 
the  front  of  the  paper  and  the  middle  line  of  the  skull ;  and  then 
the  same  process  is  again  repeated,  bisecting  the  angle  and 
leaving  one  of  about  67°,  so  that  the  anterior  limit  of  the  folded 
paper  corresponds  to  the  line  of  the  fissure,  which  is  about 
3I  inches  in  length,  {b)  A  more  exact  method  is  that  defined 
by  Dr.  Reid,  the  measurements  for  which  are  all  worked  from 
the  so-called  Reid's  base-line,  which  is  one  drawn  on  the  skull 
from  the  lower  margin  of  the  orbit  backwards  through  the  centre 
of  the  external  auditory  meatus,  reaching  the  middle  line  behind 
just  below  the  occipital  protuberance  (Fig.  252).  From  it  are 
drawn  upwards  two  perpendiculars,  one  (C  D)  corresp)onding 
to  the  small  depression  in  front  of  the  external  auditory  meatus, 
the  other  (E  F)  to  the  posterior  border  of  the  mastoid  process. 
The  fissure  of  Rolando  extends  from  the  upper  limit  of  the 
posterior  vertical  line  to  the  point  where  the  anterior  line  inter- 
sects the  fissure  of  Sylvius. 

The  Fissure  of  Sylvius  is  indicated  by  a  line  drawn  from  a  point 
I J  inches  directly  behind  the  external  angular  process  of  the 
frontal  bone  (Fig.  252,  A),  and  about  the  same  distance  above 
the  zygoma,  to  a  spot  three-fifths  of  an  inch  below  the  most 
prominent  part  of  the  parietal  eminence.  The  undivided  portion 
of  the  fissure  is  represented  by  the  first  three-quarters  of  an  inch, 
and  from  here  the  anterior  limb  (Sy.  a.  Jiss,)  rises  vertically 
upwards  for  about  an  inch,  whilst  the  posterior  limb  extends 
backwards  for  the  rest  of  the  line.  If  prolonged  to  the  middle 
line  behind,  it  indicates  with  tolerable  accuracy  the  situation  of 
the  parieto-occipital  fissure  (P.  O.  Fiss.). 

Many  complicated  craniometers  have  been  devised  from  time 
to  time,  but  need  no  description.  For  practical  purposes  the 
above  measurements  suffice  as  a  foundation  to  work  out  a 
complete  topography  of  the  brain ;  and,  after  all,  when  it  is  a 
matter  of  operation,  the  surgeon  does  not  usually  limit  his  field 
to  a  single  small  trephine  aperture. 

Hernia  Cerebri. 

By  hernia  cerebri  is  meant  a  protrusion  of  the  brain  substance 
through  an  acquired  opening  in  the  skull.  It  thus  differs  from 
an  encephalocele,  which  consists  in  the  protrusion  of  brain 
substance  through  some  congenital  defect. 

It  is  always  an  evidence  of  increased  intracranial  pressure,  and 
may  be  looked  upon  as  Nature's  safety-valve  for  the  relief  of 
compression.     It  is  met  with  in  two  distinct  forms : 

I.  When  an  opening  has  been  made  by  the  surgeon  for  the 
treatment  of  a  cerebral  tumour,  which  is  subsequently  found  to 
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be  irremoveable.  The  disc  of  bone  is  not  replaced,  and  the  brain 
substance  protrudes  through  the  opening  under  the  scalp ;  by 
this  means  a  temporary  relief  of  intracranial  tension  is  brought 
about,  the  patient's  life  prolonged,  and  possibly  consciousness 
for  a  time  restored.  The  tumour,  however,  continues  growing, 
and  sooner  or  later  the  patient  dies  comatose. 

2.  The  other  variety,  due  to  a  compound  depressed  or  punctured 
fracture,  is  the  result  of  sepsis  in  the  underlying  brain  substance, 
and  the  increased  pressure  within  the  skull  thereby  induced  leads 
to  a  protrusion  of  inflamed  and  cedematous  brain  matter  through 
the  wound  in  the  dura,  which  is  usually  of  small  size.  The  tumour 
is  soft  and  dusky  in  colour,  and  pulsates  synchronously  with  the 
heart,  the  pulsations  being  often  evident  to  the  naked  eye,  and  it 
usually  increases  in  size  somewhat  rapidly.  At  first  the  mental 
condition  of  the  patient  is  unimpaired,  but  sooner  or  later  coma 
follows,  if  the  hernia  progresses,  ending  in  the  patient's  death. 
To  begin  with,  the  mass  consists  mainly  of  cedematous  granula- 
tion tissue  covered  by  blood-clot,  without  much  brain  substance, 
but  later  on  brain  tissue  itself  may  protrude.  The  condition  is 
usually  fatal,  though  recovery  is  occasionally  seen.  Treatment. — 
Prevention  of  this  affection  must  always  be  aimed  at  by  en- 
deavouring to  render  any  wound  involving  the  meninges  aseptic 
and  providing  for  drainage.  Punctured  wounds  and  depressed 
fractures  of  the  skull,  even  when  giving  rise  to  no  urgent  symp- 
toms, should  always  be  operated  upon,  since  free  relief  of  tension 
may  prevent  the  formation  of  a  hernia  cerebri,  even  should  absolute 
asepsis  not  be  attained.  If,  however,  protrusion  occurs,  it  may 
be  possible  in  a  few  cases  to  apply  a  dry  dressing  and  elastic 
pressure,  and  thus  prevent  it  increasing  in  size  ;  this,  however, 
must  not  be  attempted  when  the  inflammatory  symptoms  are  at 
all  marked.  In  such  cases  it  is  of  little  use  to  slice  off  the  tumour 
and  apply  pressure,  and  possibly  the  best  treatment  that  has  been 
suggested  is  to  paint  -the  projecting  mass  with  absolute  alcohol 
once  or  twice  a  day ;  it  is  an  efficient  antiseptic,  and  also  tends  by 
its  dehydrating  power  to  diminish  the  size  of  the  hernia.  If  such 
treatment  is  successful,  the  tumour  slowly  granulates  over  and 
cicatrizes.     Traumatic  epilepsy  may,  however,  ensue. 

Traumatic  Epilepsy  is  the  term  applied  to  an  epileptic  condition 
resulting  from  injuries.  It  may  arise  from  any  of  the  following 
conditions:  (i)  A  neuralgic  and  irritable  cicatrix  in  the  scalp; 
(2)  a  slight  unrelieved  depression  of  the  skull ;  (3)  excessive 
formation  of  callus  after  a  fissured  fracture,  or  chronic  thickening 
of  the  bone  from  osteitis  after  a  contusion,  whereby  the  dura  mater 
is  pressed  upon  and  irritated  ;  (4)  chronic  meningitis,  usually 
associated  with  an  adherent  cicatrix  in  the  brain,  and  particu- 
larly liable  to  occur  in  syphilitic  patients ;  (5)  a  single  depressed 
spicule  of  bone  projecting  into  the  cerebral  substance.     A  similar 
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condition  is  seen  apart  from  injury  in  consequence  of  irritative 
lesions  of  the  dura  mater  or  cerebral  cortex,  as,  for  example, 
from  an  osteoma  on  the  inner  wall  of  the  cranium,  or  enlarged 
Pacchionian  bodies.  The  Symptoms  produced  are  epileptic 
seizures  of  the  Jacksonian  type,  with  or  without  a  definite  aura, 
according  to  the  function  of  the  portion  of  cerebral  cortex  which 
is  involved.  Localization  of  the  lesion  depends  partly  on  the 
character  of  the  aura,  partly  on  the  associated  symptoms,  such 
as  a  fixed  headache,  or  the  presence  of  a  cicatrix.  The  Treat- 
ment is  not  particularly  satisfactory.  If  there  is  any  means  of 
determining  the  site  of  the  irritation,  an  exploratory  operation  is 
always  justifiable,  since  some  removeable  fragment  or  spicule  of 
bone  may  be  the  cause  of  the  symptoms.  If,  however,  nothing  is 
found  except  an  adherent  cicatrix  between  the  membranes  and 
the  underlying  brain,  it  is  very  questionable  whether  the  surgeon 
should  proceed  further.  In  a  considerable  number  of  cases  the 
cicatrix  and  surrounding  brain  substance  have  been  removed ; 
the  fits  have  ceased  for  a  time,  but  in  almost  every  instance 
recurrence  iias  sooner  or  later  followed,  owing  to  the  formation 
of  a  fresh  cicatrix  at  the  site  of  operation.  Moreover,  permanent 
paralysis  of  the  portion  of  the  trunk  governed  by  the  removed 
cortical  area  has  resulted,  and  hence  the  general  opinion  at  the 
present  time  is  that  such  an  operation  is  unadvisable,  except  as  a 
life-saving  measure  when  the  fits  are  extremely  numerous  and 
severe.  Such  a  decision  emphasizes  the  importance  of  the  state- 
ment made  before  as  to  the  necessity  of  dealing  with  all  cases  of 
simple  depressed  fracture  in  adults  by  operation.  If  it  is  decided 
that  an  exploration  is  desirable,  the  sooner  it  is  undertaken  the 
better,  since  the  longer  the  epileptic  habit  lasts,  the  less  favour- 
able is  the  prognosis. 

As  an  alternative  to  excision  of  the  cicatrix,  various  plastic 
measures  have  been  suggested  in  order  to  prevent  the  scar  in  the 
brain  and  dura  being  dragged  on  by  the  scalp,  or  irritated  through 
it,  when  the  bone  over  it  is  defective.  See  autoplasty  and  hetero- 
plasty  (p.  709). 

Traumatic  Insanity  is  sometimes  produced  by  slight  depressions 
or  lesions,  similar  in  nature  to  those  causing  epilepsy,  and  can 
occiisionally  be  relieved  by  operation.  Certainly,  when  a  distinct 
history  of  injury  precedes  the  mental  aberration,  and  \vhen  there 
is  any  localizing  lesion  or  symptom,  an  exploratory  operation  is 
justifiable,  and  in  a  number  of  cases  excellent  results  have 
followed.  The  type  of  insanity  is  not  constant,  but  varies  with 
the  condition  and  environment  of  the  individual. 


CHAPTER  XXIV. 

DISEASES  OF  THE  SOALP,  CRANIUM,  AND  OBANIAL 

CONTENTS. 

Diseases  of  the  Scalp. 

It  would  involve  a  needless  amount  of  repetition  to  mention  and 
describe  in  detail  all  the  many  conditions  which  may  be  met  with 
in  the  hairy  scalp,  and  therefore  it  is  only  necessary  to  deal  with 
those  which  are  of  the  greatest  importance. 

Suppuration  is  of  common  occurrence,  arising  mainly  from  septic 
infection  from  without,  but  being  occasionally  due  to  disease  of 
the  subjacent  bones.  The  extent  of  the  abscesses  is  limited  by 
the  same  anatomical  features  as  obtain  in  connection  with  haemor- 
rhage. Thus,  a  subcutaneous  abscess  is  necessarily  small  in  size, 
owing  to  the  density  of  the  tissues  in  which  it  is  located  ;  it  arises 
most  frequently  as  a  result  of  eczema  or  impetigo,  and  is  often 
due  to  the  presence  of  pediculi,  or  to  the  action  of  irritants  used 
in  the  cure  of  ringworm.  A  subaponeurotic  abscess  usually  results 
from  a  septic  penetrating  wound,  and  is  associated  with  cellulitis. 
A  subpericranial  abscess  is  rarely  seen  except  in  connection  with 
injury  or  disease  of  the  bony  calvarium ;  the  pus  is  limited  to  the 
affected  portion  of  bone. 

Erysipelas  and  Oellolitis  have  been  described  elsewhere  (pp.  93 
and  96). 

Tmnoors  occurring  in  and  under  the  scalp  may  be  considered 
according  to  whether  they  pulsate  or  not. 
Pulsating  Tnmours  of  the  Scalp  arise  from  three  distinct  sources : 
I.  They  may  be  of  Extracranial  origin,  and  then  are  mainly  asso- 
ciated with  the  superficial  bloodvessels,  (a)  Ordinary  aneurisms  of 
traumatic  origin  are  not  uncommonly  seen  ;  they  rarely  attain  any 
considerable  size,  and  are  readily  dealt  with  by  excision,  (b)  A  rterio- 
venous  wounds  give  rise  either  to  an  aneurismal  varix  or  to  a  varicose 
aneurism.  They  usually  involve  the  temporal  trunk,  and  their 
symptoms  and  treatment  require  no  special  notice,  {c)  A  curious 
dilated  and  tortuous  condition  of  one  of  the  scalp  arteries,  most 
often  the  temporal,  is  occasionally  seen,  and  is  known  as  an  artericU 
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varix ;  it  may  be  treated  by  complete  excision,  (d)  A  futvtts  situated 
over  the  anterior  fontanelle  may  derive  a  communicated  impulse 
from  the  subjacent  dura.  It  has  no  special  features  apart  from 
this,  and  is  to  be  treated  in  the  same  way  as  other  naevi  of  the 
scalp,  viz.,  by  excision  or  electrolysis,  (e)  A  much  more  serious 
and  interesting  phenomenon  than  any  of  the  others  is  that  known 
as  a  cirsoid  aneurism, 

Oirsoid  Aneurism  is  more  frequently  met  with  in  the  scalp  than 
elsewhere,  and  mainly  involves  the  temporal  region,  but  may  also 
spread  in  all  directions,  even  downwards  into  the  neck.  A  tumour 
oi  greater  or  less  size  is  seen  under  the  skin,  consisting  of  dis- 
tended, tortuous,  pulsating,  bluish-looking  vessels,  the  arteries 
opening  directly  into  cavernous  spaces  without  the  intervention 
of  capillaries ;  it  is  easily  emptied  by  pressure,  but  quickly  refills, 
owing  to  the  abundant  arterial  supply.  The  rate  of  growth  is 
variable,  and  the  patient  often  complains  of  headache  and  giddi- 
ness ;  the  skin  becomes  thin  and  atrophic,  the  hair  falls  out,  and 
finally  ulceration  may  occur,  the  patient  probably  dying  from 
haemorrhage.  The  Treatment  is  eminently  unsatisfactory,  com- 
plete excision  being  the  ideal  cure,  but  this  in  the  worst  cases  is 
impracticable.  If  it  be  attempted,  the  incisions  should  be  made 
wide  of  the  disease,  and  the  supplying  vessels  secured,  if  possible, 
between  double  ligatures  before  dividing  them  ;  if  this  precaution 
is  not  adopted,  frightful  haemorrhage  may  result.  It  is  necessary 
in  some  cases  to  deal  with  the  tumour  in  separate  segments, 
allowing  time  between  the  operations  for  the  patient  to  recover 
from  the  loss  of  blood.  Probably  electrolysis ^  combined  with  liga- 
ture of  the  main  nutrient  vessels,  holds  out  the  best  chance  of 
success.     (For  methods  of  electrolysis,  see  p.  309.) 

2.  The  chief  pulsating  tumours  of  Cranial  origin  are  as  follows  : 
(a)  Sarcomata  arising  from  beneath  the  pericranium  or  from  the 
diploe  (p.  712).  (b)  Secondary  nodules  of  cancer  may  develop  in 
the  diploic  tissue  ;  those  due  to  the  form  known  as  thyroid  cancer 
are  specially  noted  for  their  pulsation,  (c)  Aneurism  by  anasto- 
mosis occasionally  develops  in  the  cancellous  tissue  of  the  diploe, 
and  gives  rise  to  pulsation,  which  can  be  felt  when  the  bones  are 
sufficiently  expanded  and  atrophied  (p.  537). 

3.  Pulsating  swellings  of  Intracranial  origin  include  the  following 
conditions:  Encephalocele  {vide  infra) \  traumatic  cephal-hydrocele 
(p.  668) ;  hernia  cerebri  (p.  702) ;  and  sarcoma  of  the  dura  mater 
(p.  712). 

Non-pulsating  Tnmours  of  the  Scalp. — Almost  any  of  the  ordinary 
connective  tissue  or  epithelial  growths  may  occur,  but  the  follow- 
ing are  the  more  important : 

Papillomata  are  not  uncommon  in  the  form  of  small  hard  warty 
outgrowths,  giving  rise  to  but  little  inconvenience,  unless  situated 
on  some  spot  where  the  hat  rests.    They  are  easily  removed. 
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Epithelioma  also  occurs,  arising  either  from  an  irritated  papil- 
loma, or  possibly  in  connection  with  a  sebaceous  cyst.  As  soon 
as  a  diagnosis  is  made,  the  growth  should,  if  possible,  be  ex- 
tirpated, and  the  resulting  raw  surface  may  either  be  left  tp 
granulate,  or  dealt  with  by  Thiersch's  method  of  skin  grafting. 

Fibroma  is  either  seen  in  the  shape  of  a  localized  develop- 
ment of  hard  fibrous  tissue,  and  often  growing  on  the  forehead 
where  the  hat  crosses  it ;  or  it  may  attain  much  larger  dimensions, 
involving  perhaps  half  the  scalp,  and  giving  rise  to  an  irregular 
nodulated  outgrowth  of  soft  fibro- cellular  tissue,  which  has  some- 
times been  termed  a  pachydermatocele  (p.  163).  Either  form  may 
be  dealt  with  by  excision. 

Sarcomata  of  various  types  involve  the  scalp,  presenting  as 
large  fleshy  tumours  which  may  pulsate  or  fungate.  They  usually 
develop  rapidly,  but  are  limited  for  some  time  by  the  aponeurosis 
of  the  occipi to- frontalis ;  glandular  infection  is  uncommon.  In 
their  removal  it  is  useless  to  attempt  to  save  the  aponeurosis; 
the  whole  thickness  of  the  scalp  must  be  sacrificed,  and  the  in- 
cisions should  be  wide  of  the  growth.  The  wound  is  allowed  to 
granulate,  or  covered  in  with  Thiersch  grafts. 

Dermoid  Cysts  are  by  no  means  uncommon  in  this  region,  their 
favourite  situation  being  near  the  outer  canthus,  the  temple,  or 
the  root  of  the  nose.  For  a  general  description,  see  p.  182. 
They  do  not  attain  any  great  size,  and  may  not  become  evident 
till  after  puberty.  The  underlying  bone  is  often  hollowed  out 
from  a  defective  development  of  the  mesoblastic  tissues  around 
them ;  and  a  congenital  opening  may  even  exist  through  which  a 
narrow  neck  passes,  bringing  the  cyst  into  direct  connection  with 
the  dura  mater.  The  treatment  consists  in  removal ;  but  it  is 
advisable  to  delay  this  till  after  puberty  if  the  tumour  seems  at  all 
fixed  to  the  skull,  or  if  the  bone  is  felt  to  be  defective  beneath 
it,  as  in  such  cases  the  communication  with  the  interior  of  the 
cranium  is  often  shut  off  by  that  time. 

Sebaceous  Gysts  (p.  361)  find  their  most  usual  situation  in  the 
scalp,  where  they  not  only  are  frequently  multiple,  but  also  may 
reach  a  considerable  size.  Their  removal  is  best  accomplished 
by  transfixion,  squeezing  out  the  contents,  and  picking  out  the 
cyst  wall  by  a  pair  of  forceps  without  dissection.  The  wound 
is  closed  by  one  or  two  stitches. 

Affections  of  the  SknlL 

I.  Ck>ngenital  Affections. 

J.  Meniogocele,  Encephalocele,  and  Hydrencephalocele  consist  of 
a  protrusion  of  the  dura  mater,  with  or  without  part  of  the  brain, 
through  an  opening  in  the  cranial  wall,  due  either  to  defective 
development  of  the  bones  or  to  the  non -closure  of  one  of  the 
sutures.     They  occur  most  frequently  at  the  root  of  the  nose,  and 
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in  the  occipital  region  (Fig.  253),  occasionally  at  the  anterior  or 
one  of  the  lateral  fontanelles,  or  at  the  base  of  the  skull.  A 
Menitigoctle  is  simply  a  protrusion  of  the  brain  membranes  con- 
taining cerebro-spinal  fluid.  It  forms  a  soft,  rounded,  fluctuating 
swelling,  attached  to  the  skull  by  a  base  of  greater  or  less  size, 
and  covered  by  skin,  which  may  be  thick  and  healthy,  or  thinned, 
bluish,  and  translucent  when  the  tumour  is  large.  The  vessels 
present  in  the  skin  are  often  dilated  and  njevoid.  It  increases  in 
size  and  tension  on  any  expiratory  effort,  such  as  coughing  or 
crying,  and  it  may  be  partially  reducible,  thus  allowing  the 
margins  of  the  opening  in  the  cranium  to  be  defined.  Symptoms 
of  cerebral  compression,  convulsions,  etc.,  are  likely  to  be  "pro- 
duced by  such  manipulation.  An  EncephaioceU  is  a  ^milar  type 
of  tumour,  but  contains  brain  substance,  and  pulsates  nearly 
synchronously  with  the  heart ;  it  is  most  commonly  situated  at 
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the  back  of  the  skull.  A  Hydrcncephalocele,  or  Meningo-encephalo- 
cele,  is  a  condition  in  which  the  tumour  contains  both  brain 
substance  and  fluid.  Two  varieties  have  been  described,  one  in 
which  there  is  a  small  protrusion  of  the  brain  associated  with  an 
ordinary  meningocele,  and  the  other  in  which  the  fluid  is  contained 
in  a  cavity  communicating  with  one  of  the  ventricles,  and  covered 
by  a  thin  layer  of  brain  substance.  They  are  usually  of  consider- 
able size,  and  situated  in  the  occipital  region,  either  above  the 
tentorium,  and  then  possibly  associated  with  distension  of  the 
posterior  comu  of  one  of  the  lateral  ventricles,  or  below  that  struc- 
ture, the  osseous  defect  extending  in  some  cases  as  far  as  the  fora- 
men magnum,  and  a  portion  of  the  cerebellum  being  within  the  sac. 
The  Prognosis  of  these  conditions  is  exceedingly  grave.  For- 
timately,  many  of  the  subjects  are  born  dead,  or  die  soon  after 
birth.  In  the  more  severe  cases,  idiocy  and  microcephaly  are  not 
uncommonly  associated.    The  protrusion  may  increase  steadily  in 
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size  and  finally  burst,  causing  death  by  purulent  meningitis,  or  in 
more  favourable  cases  it  may  remain  stationary.  In  a  menin- 
gocele, the  subsequent  growth  of  the  cranial  bones  may  suffice 
to  close  the  communication  between  the  interior  and  the  tumour, 
which  thus  becomes  shut  off,  and  remains  as  a  cyst-like  swelling, 
with  the  base  fixed,  and  without  pulsation  or  respiratory  impulse. 
Treatment. — Most  cases  should  be  left  alone ;  but  if  the  tumour 
is  steadily  increasing  in  size,  antiseptic  puncture  and  subsequent 
compression  may  hinder  the  process ;  a  pure  meningocele  may 
possibly  be  cured  in  this  way.  Where  the  communication  with 
the  skull  is  small,  it  may  be  feasible  to  excise  the  tumour,  takmg 
special  care  to  securely  suture  the  base,  and  attempting  when 
practicable  to  make  good  the  cranial  deficiency  by  osteoplasty. 

2.  In  infants  the  ossification  of  the  bones  may  be  incomplete, 
constituting  what  is  known  as  aplasia  cranii  congenita.  It  is  said 
to  be  due  to  fcetal  rickets,  arising  from  a  cachectic  condition  of 
the  mother.  Great  care  is  needed  in  dieting  such  children  and 
protecting  them  from  injury.  Occasionally  a  similar  atrophic 
condition  of  the  bones  may  persist  through  life,  exposing  the 
patient  to  increased  risk  from  injuries  which  otherwise  would  do 
but -little  harm. 

3.  Localized  congenital  atrophy  of  the  bones  is  also  sometimes 
met  with  in  connection  with  dermoid  cysts,  as  mentioned  above. 

II.  Acquired  AffectioiiB  of  the  skull  are  atrophic,  h3rpertrophic, 
inflammatory,  or  neoplastic  in  nature. 

Acquired  Atrophy  of  the  skull  occurs  in  many  forms  : 

(a)  Craniotahes  is  a  condition  met  with  during  the  first  year  of 
life,  usually  as  a  result  of  inherited  syphilis  (p.  524). 

(h)  Senile  atrophy  may  affect  the  whole  cranium,  which  becomes 
thinned  and  rarefied,  the  change  commencing  from  without,  a 
similar  condition  also  occurring  in  the  jaws  from  the  loss  of  teeth, 
and  subsequent  absorption  of  the  alveoli ;  or  it  may  be  localized, 
as  pointed  out  by  the  late  Sir  G.  M.  Humphry,"'-  to  the  parietal 
bones,  constituting  hollow  depressions  which  extend  antero- 
posteriorly.  No  symptoms  are  caused  thereby,  but  the  patient 
runs  a  certain  increased  risk  from  injuries  to  the  head. 

(c)  Localized  loss  of  substance  may  result  from  the  pressure 
of  tumours,  such  as  Pacchionian  bodies  and  aneurisms,  or  from 
necrosis,  or  traumatic  and  operative  lesions.  If  these  are  at  all 
extensive,  the  cerebral  pulsations  can  be  felt  distinctly  through 
the  skin.  It  is  then  advisable  to  provide  the  patient  with  some 
guard  to  protect  him  from  injury.  This  may  be  accomplished  by 
means  of  a  metal  plate  worn  over  the  scalp ;  but  where  the  lesion 
is  due  to  injury  or  operation,  surgeons  have  of  late  years  been 
endeavouring  to  remedy  the  defect  in  a  more  satisfactory  manner 
by  operation.      Autoplasty  is  the  term  applied  to  a  proceeding 

*  Med.-Chir.  Trans.,  1890.  p.  327. 
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whereby  the  defect  is  closed  by  a  plate  of  bone  removed  from  the 
patient's  own  skull.  A  suitable  scalp  flap  is  turned  down,  and 
then  a  portion  of  the  outer  table  is  chiselled  up  sufficient  in  size 
to  close  the  aperture.  The  pericranium  is  utilized  on  one  side  as 
a  pedicle,  and  by  means  of  this  it  is  stitched  down  into  the  gap, 
the  margins  of  which  have  been  previously  freshened.  By  hetero- 
plasty  is  meant  a  similar  proceeding  when  the  hole  is  closed  by  a 
plate  of  gold,  platinum,  or  vulcanite  let  in  under  the  pericranium 
or  inserted  between  the  dura  mater  and  the  cranium.  The  results 
of  these  procedures  have  been  on  the  whole  satisfactory. 

{d)  Hydrocephalus  is  always  associated  with  atrophy  and  thinning 
of  the  cranium.  It  may  be  congenital,  or  may  commence  early 
in  life,  but  is  always  a  chronic  condition.  (The  so-called  acute 
hydrocephalus  is  in  reality  tuberculous  meningitis.)  It  is  produced 
in  almost  all  cases  by  a  distension  of  the  lateral  ventricles  with 
fluid,  the  result  of  congenital  malformation,  or  of  inflammatory 
affections,  causing  exudation  from  the  choroid  plexuses,  pressure 
upon  the  veins  of  Galen  or  inferior  longitudinal  sinus,  and  possibly 
closure  of  the  foramen  of  Majendie.  The  head  becomes  more 
and  more  distended,  the  bones  expanded  and  thinned,  and  the 
sutural  areas  increased,  whilst  the  brain  is  subjected  to  such 
pressure  as  may  be  incompatible  with  life.  Fluctuation  is  dis- 
tinctly felt,  and  the  bones  may  crackle  under  the  fingers ;  the 
face  looks  abnormally  small,  and  the  eyes  protrude,  owing  to 
the  depression  of  the  orbital  plates.  Treatment, — The  ventricles 
may  be  tapped  at  a  spot  some  little  distance  from  the  median 
line,  and  a  considerable  amount  of  the  fluid  withdrawn,  whilst 
elastic  pressure  is  subsequently  maintained  ;  but  as  the  cause 
cannot  be  removed,  recurrence  is  almost  inevitable.  It  has 
recently  been  demonstrated  that  there  is  a  direct  absorption  of 
fluid  into  the  veins  from  the  subdural  space  at  any  tension  above 
the  venous  pressure,  and  hence  it  is  suggested  that,  by  establish- 
ing a  communication  between  the  ventricular  and  subdural  spaces, 
the  excess  of  fluid  in  hydrocephalus  might  be  absorbed.  This 
has  been  attempted  in  two  or  three  cases,  and  the  results  have 
been  encouraging  ;  but  of  course,  to  be  of  any  value,  it  must  be 
undertaken  before  the  cerebral  cortex  has  been  so  thinned  as  to 
interfere  with  its  functional  activity. 

(e)  By  microcephaly  is  meant  a  condition  of  diminished  size  of 
the  cranial  cavity  due  to  premature  ossification  of  the  sutures. 
It  is  usually  associated  with  idiocy,  and  possibly  with  cretinism. 
Of  late  years  attempts  have  been  made  to  relieve  this  by  the 
operation  of  linear  craniectomy  or  removal  of  portions  of  the 
cranium,  so  as  to  allow  of  the  expansion  of  the  brain.  A  broad 
strip  of  bone  is  excised  on  either  side  of  the  median  line,  from 
back  to  front,  and  sometimes  another  transversely.  A  small 
trephine  aperture  is  first  made,  and  then  the  opening  is  prolonged 
antero-posteriorly  by  a  circular  saw  driven  by  electricity,  or  by  a 
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Hey's  saw,  or  by  a  bone  rongeur.  The  two  sides  of  the  skull  are 
usually  dealt  with  at  separate  times.  Temporal^  improvement 
has  followed  in  many  cases ;  but  the  final  result  is  extremely 
uncertain,  the  majority  of  the  patients  relapsing  owing  to  the 
contraction  of  the  dense  cicatricial  material  which  replaces  the 
bone.  The  proceeding  cannot  be  looked  on  as  more  than  a 
justifiable  experiment. 

Hypertrophic  Ohanges  of  the  Skull  result  from  simple  chronic 
inflammatory  affections,  or  from  injury,  etc.  We  have  already 
alluded  to  the  special  types  of  enlargement  seen  in  inherited 
syphilis  (p.  523),  rickets  (p.  525),  osteitis  deformans  (p.  530),  and 
acromegaly  (p.  531).  In  leontiasis  ossea  (p.  742)  the  cranium 
also  becomes  thickened  and  enlarged ;  but  the  cranial  cavity 
is  encroached  on,  constituting  what  is  known  as  concentric  hyper- 
trophy, in  contrast  to  most  of  the  other  forms,  which  are  eccentric 
in  type. 

Inflammatory  Affections  of  the  Cranial' Bones. — The  cranium  is 
liable  to  any  of  the  diseases  which  generally  occur  in  bone. 

1.  Acute  Periostitis,  or  Pericranitis,  is  usually  septic  in  origin, 
following  cellulitis  of  the  scalp ;  it  is  likely  to  result  in  necrosis  of 
the  outer  table. 

2.  Acute  Infective  Osteomyelitis,  or  acute  necrosis,  consists  of 
an  acute  inflammation  of  the  diploe,  due  to  pyogenic  organisms, 
and  either  following  a  septic  scalp  wound  or  a  contusion  of  the 
bone  in  a  person  of  low  germicidal  powers.  The  symptoms  and 
signs  are  those  generally  characteristic  of  the  disease,  the  peri- 
cranium being  stripped  up  by  diffuse  suppuration  beneath  it,  and 
abscesses  opening  in  many  situations.  Necrosis  of  the  whole 
thickness  of  the  skull  is  likely  to  follow,  whilst  pyaemia  or 
extension  of  the  inflammation  to  the  membranes,  venous  sinuses 
or  brain,  are  the  chief  dangers  arising  from  it.  The  treatment 
consists  in  free  external  drainage ;  but  in  addition  it  is  necessary 
to  remove  the  outer  table  with  chisel  and  mallet,  and  to  thoroughly 
scrape  away  all  the  septic  diploe,  disinfecting  the  parts  beneath 
with  pure  carbolic  acid.  If  signs  of  subcranial  suppuration 
ensue  (p.  690),  the  inner  table  must  also  be  removed. 

3.  Chronic  Periostitis  of  the  cranium  is  occasionally  met  with 
in  the  form  of  a  node.  It  is  usually  the  result  of  some  long- 
continued  irritation,  such  as  carrying  baskets  or  weights  on  the 
head.  Treatment  consists  in  the  removal  of  the  irritation,  and 
there  is  no  objection  to  chiselling  away  the  node,  if  necessary. 

4.  Tuberculous  Disease  of  the  cranial  bones  is  not  common  ;  it 
occurs  as  a  primary  phenomenon,  or  is  secondary  either  to  a 
cutaneous  lesion,  such  as  lupus,  or  perhaps  more  commonly  to 
a  meningeal  focus.  It  may  start  in  the  periosteum  or  diploe 
leading  to  the  formation  of  a  node  or  perhaps  to  expansion  of  the 
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bone,  and  followed  by  suppuration  and  caries.  When  of  menin- 
geal origin,  there  is  a  considerable  amount  of  erosion  of  the  inner 
table,  and  possibly  some  necrosis ;  sooner  or  later  the  outer  table 
is  perforated  and  a  subpericranial  abscess  forms.  The  amount 
of  mischief  in  the  outer  table  is  no  criterion  of  the  extent  of  the 
disease  within,  and  hence  very  thorough  exploration  is  necessary. 
The  prognosis  in  this  variety  is  not  good. 

5.  Ssrphilitic  Disease  of  the  cranium,  on  the  other  hand,  is 
exceedingly  common,  occurring  usually  in  the  tertiary  stage,  and 
affecting  most  frequently  the  frontal  and  parietal  bones.  It  has 
been  already  described  (p.  522). 

Tumours  of  the  Cranial  Bones. — The  chief  Tumours  affecting  the 
calvarium  are  osteomata  and  sarcomata. 

Osteoma  of  the  cranium  occurs  as  a  localized  overgrowth  either 
of  cancellous  or  of  compact  bone,  more  commonly  the  latter.  It 
grows  from  the  outer  surface  of  the  calvarium,  from  the  inner,  or 
from  both.  If  arising  externally,  a  smooth,  rounded,  globular 
swelling  is  produced,  hard  to  the  touch,  quite  painless,  and  attached 
to  the  subjacent  bone  by  a  broad  base ;  more  than  one  may  be 
present.  If  the  main  growth  is  internal,  the  early  symptoms 
will  depend  on  its  situation,  as  to  whether  evident  functional 
disturbance  of  the  cortex  will  be  produced ;  when  very  large,  it 
gives  rise  to  compression  of  the  brain,  and  possibly  optic  neuritis. 
Osteomata  are  to  be  distinguished  from  inflammatory  hyperostoses 
(usually  of  syphilitic  origin)  by  their  sharp  limitations,  absence  of 
pain,  and  slower  progress ;  whilst  osteo- sarcomata  are  commonly 
rapid  in  growth,  painful,  and  of  unequal  consistency  in  different 
parts.  Treatment  is  rarely  possible  in  those  developing  inside  the 
skull  except  when  situated  over  the  motor  area,  since  the  disease 
has  usually  progressed  too  far  before  coming  under  observation. 
The  external  tumours  may  be  freely  chiselled  away,  but  it  must 
not  be  forgotten  that  cerebral  concussion  may  follow  the  pro- 
longed use  of  the  chisel  and  mallet  against  the  skull. 

Sarcoma  of  the  cranium  originates  either  from  the  pericranium, 
the  diploe,  or  from  the  dura  mater. 

The  extra-  or  peri-cranial  variety  consists  of  a  round  or  spindle- 
celled  tumour  growing  from  the  pericranium,  and  possibly  attain- 
ing a  considerable  size.  It  may  contain  a  certain  amount  of  ossific 
deposit,  or  the  tumour  remains  of  a  soft  consistency,  and  then  often 
pulsates.  The  subjacent  bone  is  sometimes  absorbed,  and  the  dura 
mater  affected  secondarily.   General  infection  of  the  system  follows. 

Central  sarcoma  of  the  cranium  starts  from  the  diploe  as  a 
myeloid  tumour.  It  does  not  grow  so  rapidly  as  the  other  forms ; 
it  is  single,  and  generally  covered  with  a  layer  of  expanded  bone, 
which  gives  a  sensation  of  eggshell  crackling  to  the  finger.  Later 
on  it  involves  the  dura  mater  and  skin,  and  may  fungate. 

Sarcoma  of  the  dura  mater  may  Ixj  attributed  to  some  injury  to 
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the  head,  and  is  characterized  by  the  occurrence  of  severe  cerebral 
symptoms,  ^.^.,  intolerable  localized  headache,  epileptic  fits,  double 
vision,  optic  neuritis,  etc.,  prior  to  any  evident  appearance  of  a 
tumour.  Gradually  the  bones  become  expanded  and  perforated, 
and  a  soft  and  exceedingly  vascular  pulsating  growth  is  felt  beneath 
the  scalp.  This  sooner  or  later  fungates,  and  possibly  the  menin- 
geal cavity  is  laid  open  by  ulceration,  death  from  septic  meningitis, 
cerebral  compression,  or  exhaustion  ending  the  chapter. 

Treatment, — These  cases  have  usually  gone  too  far  before  being 
recognised.  If  an  early  diagnosis  can  be  arrived  at,  free  removiu 
may  be  undertaken  by  trephining  and  the  use  of  the  chisel,  sharp 
spoon  or  gouge. 

Affections  of  the  Frontal  SinnBes. 

These  sinuses  are  cavities  in  the  frontal  bones  lined  with  a 
mucous  membrane  continuous  with  that  of  the  nose.  They  can 
hardly  be  said  to  exist  in  children,  not  developing  much  before 
the  age  of  puberty.  In  adults  they  vary  much  in  size  and  shape, 
and  are  often  very  asymmetrical ;  the  prominence  of  the  super- 
ciliary ridges  is  no  guide  to  their  extent. 

Fracture  of  the  anterior  wall  is  not  uncommon  as  the  result  of  a 
direct  blow,  depression  of  the  fragments  being  produced,  but  with- 
out cerebral  complications.  If  the  mucous  membrane  is  torn, 
surgical  emphysema  of  the  scalp  and  face  may  follow,  and  is 
naturally  increased  on  blowing  the  nose.  In  compound  fractures, 
suppuration  usually  occurs,  leading  to  septic  osteitis  and  necrosis 
of  the  frontal  bone,  and,  if  the  posterior  wall  is  involved,  to  a  sub- 
cranial or  even  a  cerebral  abscess.  In  rare  cases,  when  the  anterior 
wall  has  been  destroyed,  a  localized  collection  of  air  may  form 
under  the  skin,  and  remain  as  a  permanent  tumour,  constituting 
what  is  known  as  a  pneumatocele  capitis ;  it  rises  and  falls  with  forced 
respirations.  A  similar  condition  may  also  result  from  a  fracture 
into  the  mastoid  cells ;  in  either  situation  it  should  be  treated  by 
compression,  or,  failing  this,  incision. 

Inflammation  of  the  frontal  sinus  is  caused  by  extension  of  catarrh 
from  the  nose,  by  penetrating  wounds  or  fractures,  by  foreign 
bodies,  or  it  may  be  secondary  to  disease  of  neighbouring  bones. 
But  Httle  effect  is  produced,  unless  the  infundibulum  becomes 
blocked,  and  then  distension  of  the  sinus  is  produced.  If  occupied 
by  mucus  {hydrops)^  a  slowly-forming  tumour  is  noticed  without 
much  pain  or  discomfort,  but  the  bony  walls  gradually  become 
thinned,  and  may  give  a  sensation  of  eggshell  crackling.  If  dis- 
tended with  pus  {empyema)^  similar  symptoms  result,  perhaps  with 
concurrent  inflammatory  disturbance  and  pain  in  the  neighbour- 
hood. In  the  more  acute  cases,  especially  the  traumatic,  the  in- 
flammation is  liable  to  extend  into  the  frontal  bone,  giving  rise 
to  an  acute  osteomyelitis,  which  may  spread  rapidly.  The  pos- 
terior wall  of  the  sinuses  is  extremely  thin  so  that  the  membranes 
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are  easily  invaded,  and  an  abscess  may  develop  in  the  frontal  lobe 
of  the  brain.  Occasionally  extension  of  mischief  to  the  cavernous 
or  other  venous  sinuses  may  foUov/. 

The  case  must  be  treated  by  laying  the  cavity  open  and  drain- 
ing it.  For  this  purpose  a  curved  incision  is  made  along  or  imme- 
diately below  the  eyebrow,  and  the  soft  parts  stripped  from  the 
bone,  which  is  trephined  or  punctured  with  a  gouge,  according  to 
its  thickness,  close  to  the  middle  line;  the  pus  or  mucus  is  removed, 
the  interior  very  gently  curetted,  and  the  passage  into  the  nose 
explored  and  dilated  so  as  to  allow  of  free  drainage.  The  cavity 
is  syringed  out  for  some  days,  and  the  wound  usually  closes 
readily,  although  a  fistula  occasionally  remains.  A  median  vertical 
incision  is  useful  if  there  is  any  doubt  as  to  which  sinus  is  involved, 
or  if  both  are  affected.  It  has  also  been  proposed  to  deal  with  this 
condition  from  within  the  nose,  and  in  the  hands  of  skilled  rhino- 
logists  this  is  practicable,  especially  if  the  anterior  half  of  the 
middle  turbinal  is  first  removed. 

Should  acute  osteomyelitis  develop,  vigorous  measures  are 
necessary.  In  a  case  of  this  type  recently  under  treatment, 
incisions  were  made  along  each  eyebrow  from  the  middle  line,  and 
a  vertical  one  extending  from  the  hair  to  the  root  of  the  nose. 
The  flaps  thus  formed  were  thrown  back,  the  sinuses  freely  oj>ened, 
and  their  anterior  walls  entirely  removed :  a  large  amount  of  the 
frontal  bone  was  also  taken  away  until  healthy  diploe  free  from 
purulent  infiltration  was  reached.  During  the  process  the  posterior 
wall  of  the  right  sinus  was  removed,  and  a  large  cerebral  abscess 
opened.  The  patient  made  a  good  recovery,  although  a  consider- 
able amount  of  dead  bone  had  to  be  subsequently  taken  away. 

The  chief  Tumours  growing  from  the  frontal  sinuses  are  mucous 
cysts  or  polypi,  and  ivory  osteomata ;  they  may  also  be  involved 
in  diffuse  sarcoma  or  carcinoma,  but  the  disease  is  then  not 
limited  to  the  sinus.  The  main  symptoms  and  signs  result  from 
distension  of  the  walls  of  the  cavity,  which  may  yield  anteriorly, 
causing  a  large  frontal  swelling,  or  the  posterior  wall  is  absorbed, 
leading  to  cerebral  compression,  or  the  upper  wall  of  the  orbit 
may  be  depressed,  causing  dislocation  of  the  eyeball,  and  possibly 
blindness  (Fig.  36,  p.  167).  Tumours  which  have  attained  con- 
siderable dimensions  can  rarely  be  removed,  death  then  resulting 
from  cerebral  compression ;  but  occasionally  bony  masses  may 
necrose,  and  become  loosened  by  suppuration  around  them,  and 
in  a  few  cases  they  have  been  taken  away  successfully. 

Cerebral  Tumours. 

The  chief  Varieties  of  new  growth  met  with  in  the  brain  are  as 
follows :  (i.)  Glioma,  or  glio-sarcoma,  which  consists  of  a  small 
round-celled  neoplasm  with  a  very  delicate  intercellular  substance, 
similar  in  character  to  the  neuroglia  ;  it  may  occur  in  any  part  of 
the  brain.     It  is  always  continuous  with  the  surrounding  cerebral 
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tissue,  and  is  scarcely  ever  encapsuled,  so  that  to  the  naked  eye  it 
may  be  indistinguishable  from  brain  substance,  although  rather 
harder,  and  hence  its  limits  can  seldom  be  accurately  defined. 
(ii.)  True  sarcomata  also  occur,  and  occasionally  secondary  carcino- 
matous deposits,  (iii.)  Tuberculous  foci  are  met  with  apart  from  any 
meningeal  infiltration,  varying  in  size  considerably,  and  may  be 
either  firm  and  caseous,  or  with  a  diffluent  centre,  (iv.)  Gummata 
of  the  brain  usually  spring  from  the  meninges,  and  are  more 
irregular  in  shape  than  tuberculous  masses,  (v.)  Occasionally 
hydatid  cysts  are  found,  as  also  other  less  common  conditions. 

Cerebral  tumours  are  more  often  observed  in  males  than  in 
females,  and  the  different  forms  occur  at  varying  periods  of  life. 
Thus,  glioma  and  sarcoma  are  most  common  at  puberty  or  in 
middle  life  ;  tuberculous  foci,  in  children  ;  gummata,  in  the  fourth 
or  fifth  decade ;  carcinomata,  in  middle  or  late  life  ;  and  parasitic 
tumours  in  the  second  and  third  decades. 

The  local  effects  of  a  cerebral  tumour  may  be  to  cause  some 
amount  of  sclerosis  of  the  surrounding  brain  substance,  whilst,  if 
superficial,  the  membranes  may  become  adherent  and  the  over- 
lying bone  thickened. 

The  Symptoms  of  a  cerebral  tumour  can  be  classified  as 
follows  ;  (i)  Those  due  to  increased  intracranial  pressure,  such  as 
fixed  headache,  giddiness,  epilepsy,  loss  of  memory,  and  stupor, 
finally  ending  in  coma.  The  headache  varies  much  in  character, 
but  is  usually  localized,  occurs  in  severe  paroxysmal  attacks,  and 
is  often  associated  with  tenderness  on  deep  pressure  over  the  scalp. 
It  is  increased  by  anything  that  causes  passive  congestion  of  the 
brain,  such  as  coughmg,  and  it  is  most  important  to  note  that  the 
sites  of  the  maximum  pain  and  of  the  tumour  often  correspond. 
Occasionally  coma  and  a  fatal  issue  supervene  suddenly  as  a 
result  of  acute  spreading  oedema  (p.  695).  (2)  Vomiting  and 
constipation  are  also  very  marked  phenomena,  associated  with 
loss  of  appetite  and  great  emaciation.  The  vomiting  bears  no 
relation  to  the  ingestion  of  food,  and  is  not  preceded  by  nausea. 
It  often  develops  concurrently  with  the  pain,  or  may  relieve  it, 
and  is  most  common  in  subtentorial  tumours.  The  temperature 
is  usually  subnormal,  but  if  there  is  any  basal  meningitis  it  may  be 
elevated.  (3)  Optic  neuritis  is  generally  present,  and  is  supposed 
to  be  due  either  to  the  increased  intracranial  pressure  causing 
obstruction  to  the  return  of  blood  from  the  eye  to  the  cavernous 
sinus,  or  to  a  descending  neuritis,  or  possibly  to  both.  In  the 
early  stages,  the  clear  definition  of  the  disc  margin  becomes 
obscured,  and  the  retinal  veins  congested  and  tortuous ;  the  retina 
is  cedematous,  so  that  the  vessels  are  only  seen  at  intervals,  and 
linear  ecchymoses  may  also  occur.  If  the  patient  lives  long 
enough,  atrophy  of  the  disc  follows.  In  the  early  stages  vision 
may  be  but  little  affected,  but,  as  a  rule,  it  is  considerably  im- 
paired  towards   the   end.      In   some   cases   this   condition   may 
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be  more  marked  on  the  side  of  the  lesion,  but  is  generally  bi- 
lateral. (4)  Focal  symptoms  (p.  699)  are  only  produced  when 
some  area  of  the  brain  with  definite  functions  is  involved. 
Irritative  phenomena  manifest  themselves .  first ;  paralytic  symp- 
toms develop  later  on.  General  convulsions  sometimes  occur, 
but  are  without  much  significance.  We  must  refer  students  to 
text -books  of  medicine  for  a  further  consideration  of  these  lesions. 
The  surgeon  is  seldom  called  upon  to  make  a  diagnosis  in  these 
cases,  and  therefore  the  full  details  of  this  intricate  subject  will 
not  be  considered  here. 

Treatment. — In  every  case,  the  possibility  of  the  symptoms 
being  due  to  gummatous  disease  must  not  be  forgotten,  and  large 
and  increasing  doses  of  iodide  of  potassium  (even  up  to  40  or 
60  grains  three  or  four  times  a  day)  should  be  administered  before 
undertaking  operative  proceedings.  Symptoms  of  gastric  irrita- 
tion must  be  prevented  by  giving  some  alkaline  carbonate 
(especially  the  ammonium  or  soda  salts),  whilst  the  dose  should  be 
freely  diluted  with  water. 

Operation. — It  is  most  desirable  that  this  should  be  undertaken 
as  early  as  possible,  since,  even  if  no  tumour  exists,  the  patient 
runs  but  little  serious  risk,  whilst  delay  until  all  the  classical 
symptoms  are  well  marked  may  prevent  the  total  removal  of  the 
growth.  Occasionally  it  is  divided  into  two  stages,  one  consisting 
in  the  removal  of  the  bone,  and  the  other,  six  or  eight  days  later, 
involving  the  intracranial  portion  ;  but  such  a  modification  is  not 
essential,  and  is  sometimes  undesirable. 

The  scalp  should  be  entirely  shaved  a  day  or  two  previously, 
and  very  thoroughly  purified.  A  (|uarter  of  a  grain  of  morphia  is 
injected  about  half  an  hour  before  the  operation,  with  the  idea 
both  of  reducing  the  vascularity  of  the  brain  and  of  dulling  the 
patient's  sensations,  so  that  a  smaller  amount  of  anx-sthetic  is 
subsecjuently  needed.  Chloroform  should  be  employed  rather 
than  ether,  as  it  produces  less  congestion  of  the  head.  The 
surgeon  marks  the  spot  selected  for  the  application  of  the  trephine 
by  drilling  the  bone  with  a  bradawl  through  the  scalp.  A  large 
semicircular  flap  is  then  turned  down,  exposing  a  considerable 
area  of  the  calvarium,  so  that  if  a  larger  amount  of  bone  than  is 
expected  needs  to  be  removed,  no  fresh  scalp  incisions  are 
required ;  moreover,  the  cicatrix  will  in  this  way  be  prevented 
from  forming  over  the  trephine  opening.  A  crucial  incision  is 
made  through  the  pericranium,  which  is  retracted  to  a  sufficient 
extent  to  allow  a  2-inch  trephine  to  l>e  applied,  the  centre-pin 
being  placed  in  the  hole  previously  made  by  the  bradawl.  A 
Gait's  trephine  (/>.,  an  instrument  with  shelving  borders)  is  to  be 
preferred  to  one  of  the  ordinary  type.  The  disc  of  bone  is  care- 
fully removed,  and  placed  in  warm  and  sterilized  normal  saline 
solution,  so  that  it  may  be  subsequently  replaced  if  necessary. 
Other  methods  of  removing  the  calvarium  have  been  introduced, 
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SO  as  to  enable  a  considerable  area  of  the  brain  to  be  exposed. 
Thus,  the  bone  may  be  partially  sawn  through  in  such  a  way  as 
to  divide  the  portion  to  be  removed  into  rectangular  areas ;  then 
if  the  whole  thickness  of  the  bone  is  removed  at  one  spot  by  a 
trephine,  it  is  easy  to  cut  away  the  remainder  with  bone  pliers. 
Other  surgeons  prefer  Wagner's  osteoplastic  method,  which  con- 
sists in  turning  down  a  flap  of  skull  with  the  soft  parts.  After  the 
superficial  incision  has  been  made,  the  bone  is  divided  along  the 
same  line,  either  by  a  circular  saw  driven  by  electricity,  or  by 
one  of  the  ingenious  surgical  engines — more  or  less  resembling  a 
dental  drill — ^which  have  been  recently  introduced,  or  by  a  Gigli 
saw  (».^.,  a  piano  wire  with  a  screw  thread  turned  on  it).  In 
using  the  last-mentioned  contrivance,  two  or  three  trephine  open- 
ings must  be  made  along  the  line  of  incision,  and  the  wire  carried 
through  on  a  probe  from  one  to  the  other.  Handles  are  attached 
at  each  end,  and  the  sawing  is  soon  accomplished ;  it  is  advisable 
to  bevel  the  cut  so  as  to  give  a  shelf  for  the  flap  to  rest  on  when 
replaced.  The  base  of  the  flap  is  partially  or  wholly  sawn  through, 
and  then  the  upper  portion  prised  outwards.  It  is  for  such  severe 
measures  as  these  that  the  operation  in  two  stages  is  recommended. 

The  dura  mater  when  exposed  under  normal  conditions  is  firm, 
but  yields  slightly  to  the  finger,  and  allows  the  pulsation  of  the 
subjacent  brain  to  be  felt,  if  the  latter  is  healthy  and  no  undue 
pressure  is  present  within ;  but  if  the  intracranial  tension  is 
markedly  increased,  the  dura  mater  bulges  into  the  wound,  feels 
firm  and  unresisting,  and  the  cerebral  pulsations  are  diminished 
or  absent. 

The  dura  mater  is  next  incised  crucially,  or  a  flap  turned  down, 
care  being  taken  to  avoid,  if  possible,  the  meningeal  vessels ;  the 
brain  substance  protrudes  if  the  intracranial  pressure  is  excessive. 
The  region  is  gently  explored  by  the  finger,  and  any  areas  of 
abnormal  hardness  or  softening  noticed ;  failing  this,  a  grooved 
needle  is  inserted  in  different  directions,  or  a  fine  trocar  and 
cannula.  In  introducing  such  instruments,  care  must  be  taken 
to  make  direct  stabs,  and  never  any  lateral  movements,  which 
necessarily  lead  to  laceration  of  the  brain.  The  opening  of  the 
skull  may  be  enlarged,  if  need  be,  either  by  the  use  of  the  bone 
rongeur  or  by  additional  small  trephine  holes.  It  is  but  rarely 
that  a  cerebral  tumour  is  so  placed  that  enucleation  is  possible. 
If,  however,  a  cortical  neoplasm  is  found,  it  is  isolated  from  the 
surrounding  brain  substance  by  blunt  instruments,^.^.,  the  handle 
of  a  scalpel,  or  a  flexible  knife,  made  of  platinum,  as  suggested  by 
Horsley,  and  the  mass  freely  removed.  Haemorrhage  is  controlled 
by  the  application  of  a  fine  ligature,  or  by  the  use  of  serrefines, 
or  by  sponge  pressure.  The  dura  mater  is  then  loosely  stitched 
together,  and  a  drainage-tube  inserted,  reaching  to  the  bottom  of 
the  wound,  and  brought  out  at  one  angle  of  the  incision  in  the  skin, 
which  may  be  closed  by  a  continuous  suture.     If  the  tumour  has 
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been  satisfactorily  enucleated,  the  disc  of  bone  may  be  placed 
in  situ,  room,  however,  being  left  for  the  passage  of  the  tube ; 
but  if  there  is  any  doubt  as  to  its  complete  removal,  the 
opening  in  the  bone  is  left.  After  the  operation,  the  patient  must 
be  kept  absolutely  quiet,  with  the  head  slightly  raised.  The 
drainage-tube  may  be  removed  in  twenty-four  or  forty-eight  hours, 
and  the  scalp  wound  is  usually  healed  in  six  or  seven  days. 

Even  if  the  tumour  is  inaccessible  or  irremovable,  temporary 
benefit  often  results  from  an  exploratory  operation,  since  a  sub- 
cutaneous hernia  cerebri  is  thereby  allowed  to  form,  and  intra- 
cranial tension  relieved,  as  evidenced  by  an  improved  mental 
condition  and  loss  of  pain  ;  as  the  tumour  grows,  however,  the 
patient  relapses  into  his  former  state,  and  death  sooner  or  later 
follows. 

Abscess  of  the  Brain. 

Causes. — Pyogenic  infection  is,  of  course,  the  ultimate  cause  of 
all  cerebral  suppuration,  but  the  manner  in  which  the  organisms 
find  their  way  to  the  brain  varies  considerably,  (i.)  It  may  be  due 
to  traumatism^  either  in  the  early  or  late  stages  of  head  injuries. 
In  the  early,  it  is  usually  superficial,  and  connected  with  some  in- 
fective lesion  of  the  scalp,  cranium,  or  membranes,  with  or  with- 
out a  penetrating  wound  (Fig.  250),  In  the  later  stages  the  pus 
forms  deeply  in  the  white  substance.  It  may  be  due  to  a  pene- 
trating wound,  whether  a  foreign  body  is  present  or  not,  the 
microbes  finding  their  way  into  the  interior  of  the  brain  either 
through  the  track  of  the  missile,  or  along  bloodvessels  or  lym- 
phatics. Sometimes  it  occurs  apart  from  penetration,  and  then 
one  can  only  suppose  that  it  is  due  to  auto-infection  of  a  contused 
or  lacerated  area.  Chronic  abscess  of  this  type  is  most  frequently 
seen  on  the  same  side  of  the  brain  as  the  lesion,  and  the  parietal 
and  frontal  lobes  are  most  often  affected ;  occasionally,  however, 
it  may  occur  on  the  opposite  side  in  the  same  way  as  a  contusion, 
(ii.)  It  arises  by  extension  of  an  infective  lesion  from  without,  the 
organisms  reaching  the  brain  by  direct  continuity  of  tissue  or  by 
way  of  the  bloodvessels  or  lymphatics. 

The  commonest  cause  of  all  abscesses  in  the  brain  is  chronic 
otorrhoca,  and  it  appears  that  the  cerebellum  is  more  frequently 
involved  than  the  cerebrum.  In  the  former  the  abscess  is  usually 
in  the  anterior  portion  of  the  lateral  lobe,  close  to  the  back  of  the 
petrous  bone,  whilst  in  the  latter  the  posterior  portion  of  the 
temporo-sphenoidal  lobe  is  most  frequently  affected.  The  inflam- 
mation may  spread  directly  from  the  tympanic  cavity  or  inner 
aspect  of  the  mastoid  process  through  the  bone  to  the  membranes, 
which  become  adherent  to  the  brain,  and  then  into  the  cerebral 
substance  ;  occasionally  a  direct  opening  has  been  found  through 
the  tegmen  tympani  into  an  abscess  cavity,  and  it  has  even  dis- 
charged itself  and  been  drained  in  this  way.     More  commonly  a 
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layer  of  brain  tissue  intervenes  between  the  membranes  and  the 
pus,  and  then  infection  will  have  been  carried  along  vessels  and 
lymphatic  sheaths  running  from  the  middle  ear  to  the  brain. 

Abscesses  of  a  similar  type  occur  in  connection  with  suppura- 
tion in  the  frontal  sinus,  the  abscess  being  usually  acute  and 
secondary  to  a  frontal  osteomyelitis,  and  occupying  the  anterior 
portion  of  the  frontal  lobe  ;  it  may  also  follow  purulent  infection 
of  the  sphenoidal  and  ethmoidal  sinuses,  or  thrombosis  of  the 
cavernous  sinus. 

(iii.)  The  infective  material  may  be  brought  to  the  brain  by  the 
blood  in  pyaemia,  or  after  some  of  the  exanthemata,  such  as  scarla- 
tina, typhoid,  etc. 

(iv.)  A  chronic  abscess  of  tuberculous  origin  may  also  occur. 

A  cerebral  abscess  is  usually  single ;  occasionally  more  than 
one  is  present,  e.g.y  a  cerebral  and  cerebellar  may  co-exist  in  con- 
nection with  middle-ear  mischief.  The  course  taken  by  the  case 
is  generally  chronic,  and  then  the  pus  is  encapsuled ;  in  acute 
cases  there  is  usually  no  limiting  membrane.  A  chronic  case  not 
uncommonly  terminates  in  an  outbreak  of  acute  symptoms,  due 
either  to  the  abscess  bursting  into  one  of  the  lateral  ventricles,  or 
to  the  supervention  of  spreading  oedema. 

The  Symptoms  vary  somewhat  with  the  method  of  onset  and 
the  characters  of  the  abscess.  If  traumatic  and  due  to  infection 
from  without,  the  case  runs  an  acute  course,  associated  with 
intense  pain  in  the  head,  recurrent  rigors,  and  rapid  development 
of  coma.  Diffuse  meningitis  is  often  present,  and  the  two  con- 
ditions can  scarcely  be  distinguished.  In  not  a  few  of  the  cases 
of  chronic  abscess,  all  that  the  patient  complains  of  is  headache, 
until  suddenly  the  temperature  rises  with  a  bound,  he  becomes 
unconscious  and  dies  within  a  day  or  two.  Such  a  course  of 
events  is  probably  due  to  the  bursting  of  the  abscess  into  the 
lateral  ventricle  or  meningeal  cavity,  and  to  the  onset  of  an  acute 
spreading  cedema. 

When  the  symptoms  are  more  characteristic,  they  may  be 
grouped  together  under  the  following  three  heads:  (i)  Those 
resulting  from  the  presence  of  pus  within  the  body.  These  are, 
however,  not  typical,  since,  although  there  may  be  an  initial  rigor, 
the  temperature  is  usually  normal  or  subnormal,  unless  basal 
meningitis  co-exists.  (2)  Those  due  to  intracranial  pressure  and 
irritation.  Pain  in  the  head  is  usually  the  earliest  and  most 
marked  of  these  ;  at  first  it  is  often  general,  but  later  on  becomes 
fixed,  and  localized  to  the  seat  of  the  abscess.  It  varies  greatly 
in  amount,  sometimes  being  of  the  most  agonizing  type,  sometimes 
very  slight ;  it  is  usually  continuous,  but  may  be  intermittent,  and 
entirely  disappear  for  a  time.  Anorexia,  malaise,  vomiting,  and 
constipation  are  often  present ;  the  pulse  is  usually  slow  and  inter- 
mittent, and  Cheyne-Stokes  respiration  may  occur  in  the  later 
stages.     Epileptic  seizures  may  also  be  induced,  and  the  patient 
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passes  into  a  state  of  mental  torpor,  and  even  coma.  If  unrelieved, 
the  patient  dies  in  a  state  of  coma,  from  interference  with  the  vital 
centres  in  the  medulla.  Optic  neuritis,  more  marked  on  the 
affected  side,  is  another  symptom,  and  the  pupil  on  that  side  is 
dilated  and  does  not  react  to  light.  (3)  Focal  phenomena  arise  as 
in  cases  of  cerebral  tumour,  varying  necessarily  with  the  situation. 
In  most  cases  of  temporo-sphenoidal  abscesses  they  are  not  marked ; 
but  if  the  anterior  part  is  involved,  irritative  or  paralytic  symptoms 
may  be  noted  on  the  opposite  side  of  the  face,  or  aphasia  if  the 
lesion  affects  the  left  hemisphere,  whilst  if  situated  in  the  posterior 
part  symptoms  may  arise  from  pressure  on  the  cerebellum  through 
the  tentorium,  almost  exactly  simulating  those  due  to  an  abscess 
or  tumour  in  the  cerebellum. 

The  signs  connected  with  an  abscess  in  the  cerebellum  are  often 
very  indefinite  and  vague,  but  if  symptoms  develop  at  all  they 
are  very  characteristic.  The  patient  complains  of  giddiness,  and 
staggers  when  attempting  to  walk,  falling  towards  the  opposite 
side ;  the  arm  on  the  same  side  may  be  paralyzed ;  nystagmus 
and  lateral  deviation  of  the  eyes  towards  the  opposite  side  are  also 
present.   The  condition  is  more  common  in  adults  than  in  children. 

Diagnosis. — From    meningitis,   a    cerebral    abscess   is    usually 
recognised   by  the  fact  that  in   the   former  condition   irritative 
phenomena,  such  as  acute  and  active  delirium,  contraction  of  the 
pupil,  photophobia,  rigidity  and  spasm  of  muscles,  especially  in 
the  back  of  the  neck,  and  severe  pain,  are  more  evident  and  are 
produced  earlier.     The  temperature  is  usually  high,  and  mental 
dulness  comes  on  within  three  or  four  days  of  an  injury,  whereas 
an  abscess  rarely  forms  before  the  end  of  the  first  week.     Extra- 
dural abscess  (subcranial)  is  associated  with  a  high  temperature, 
earlier  onset  after  an  injury  in  traumatic  cases,  and  more  rapid 
compression  symptoms  ;  optic  neuritis  is  only  occasionally  met 
with,  and  the  vomiting  is  less  troublesome.     There  is  also  likely 
to   be   some  localized  adema  or  tenderness  on   deep  pressure. 
The  diagnosis  from  thrombosis  of  the  lateral  sinus  is,  as  a  rule,  not 
difficult,  owing  to  the  fact  that  in  abscess  symptoms  of  compres- 
sion are  associated  with  a  low  temperature   and  marked  optic 
neuritis;  whereas   in  thrombosis   the   temperature   is   high   and 
oscillating,  optic  neuritis  may  be  absent,  and  there  may  be  the 
characteristic  tenderness  in  the  neck.     It  must  not  be  forgotten 
that  the  two  conditions  may  co-exist.     It  is  often  impossible  to 
diagnose  between  a  chronic  abscess  and  a  tumour  of  the  brain  ;  the 
symptoms  in  the  latter  may,  however,  come  on  more  slowly  than 
in  the  former,  but   the  progress  is  steady  and  unrelenting ;  the 
temperature  remains  near  the  normal,  and  there  is  less  gastric 
disturbance.     The  history  of  the  case  may  throw  some  light  upon 
its  nature,  since  in  cases  of  cerebral  abscess  there  is  usually  some 
causative   septic   focus,    but   an  exploratory   operation   is   often 
necessary  to  clear  it  up.     Tumour  is  more  common  in  the  frontal 
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and  parietal  regions,  abscess  in  the  temporo-sphenoidal  lobe. 
Optic  neuritis  is  more  marked  and  more  common  in  tumour  than 
in  abscess. 

Treatment  necessarily  follows  the  usual  rule,  viz.,  to  give  an 
exit  to  the  pus  as  soon  as  possible ;  no  delay  is  permissible  when 
once  symptoms  have  made  themselves  evident.  The  patient  is 
prepared  in  the  same  way  as  for  operation  on  a  cerebral  tumour. 
A  flap  of  scalp  tissue  is  raised,  and  in  such  a  manner  as  will  most 
effectually  serve  for  subsequent  drainage  purposes.  The  trephine 
is  applied  according  to  the  rules  given  below,  or  in  accordance 
with  the  special  indications  given  by  the  symptoms  of  the  case. 
Professor  Macewen  recommends  that,  when  the  circle  of  bone 
has  been  removed,  the  exposed  surface  and  cut  edge  should  be 
well  rubbed  over  with  powdered  iodoform  and  boracic  acid  so  as 
to  guard  them  from  infection.  The  dura  mater  is  then  carefully 
incised  in  a  crucial  fashion,  and  this  may  suffice  to  open  the 
abscess ;  but  more  usually  the  brain  substance  protrudes.  It  is 
carefully  explored  with  a  trocar  and  cannula,  which  is  passed 
directly  into  it  in  various  directions.  In  a  temporo-sphenoidal 
abscess  the  most  likely  direction  to  explore  is  downwards  and 
inwards  towards  the  tegmen  tympani.  Pus  having  been  dis- 
covered, a  pair  of  sinus  forceps  is  gently  inserted  along  the  track 
of  the  cannula  and  opened,  so  as  to  enlarge  the  passage  and 
give  exit  to  it.  A  twin  drainage-tube  (f.^.,  two  tubes  sewn 
together  at  one  end)  is  then  inserted  so  as  to  reach  the  abscess 
cavity,  which  is  gently  irrigated  with  sterilized  salt  solution  until 
it  comes  back  clear.  The  dural  flaps  are  of  course  left  open,  and 
it  may  be  wise  to  pack  gauze  around  the  tubes  in  order  to  shut  off 
the  meningeal  cavity  by  the  formation  of  adhesions.  The  tubes 
must  not  be  dispensed  with  too  early,  as  pus  will  re-accumulate, 
and  the  wound  need  reopening.  Possibly  it  is  well  to  remove 
one  of  the  tubes  in  twenty-four  hours  after  the  operation,  and  to 
replace  the  second  by  one  of  smaller  calibre  in  two  or  three  days ; 
in  this  matter  the  surgeon  must  be  guided  by  the  character  and 
amount  of  the  discharge.  Of  course  it  is  undesirable  to  keep  it  in 
too  long  for  fear  of  the  development  of  a  hernia  cerebri.  For  an 
abscess  in  the  temporo-sphenoidal  lobe,  the  centre  pin  of  the 
trephine  may  be  placed  ij  inches  above  Reid's  base  line,  and 
about  the  same  distance  behind  the  centre  of  the  external  auditory 
meatus  (Barker),  but  a  better  situation  is  a  spot  f  inch  above  the 
posterior  root  of  the  zygoma,  and  directly  above  the  posterior 
border  of  the  osseous  meatus  (Macewen  ;  Fig.  295,  D).  For  an 
abscess  in  the  cerebellum  the  point  selected  is  i|  inches  behind 
the  centre  of  the  external  auditory  meatus,  and  i  inch  below  the 
base  line  (Fig.  295,  E).  In  the  latter  case  the  soft  parts,  including 
the  muscles  and  periosteum,  should  be  stripped  off  the  occipital 
bone,  and  turned  downwards,  and  it  is  often  unnecessary  to  apply 
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a  trephine,  as  the  bone  is  very  thin,  and  may  be  broken  through 
with  a  gouge. 

When  the  diagnosis  is  doubtful,  the  mastoid  antrum  is  first 
opened  and  explored ;  by  carefully  removing  the  bone  behind  and 
above  this  opening,  the  lateral  sinus  is  next  exposed  ;  and,  finally, 
by  working  above  or  below  it,  the  cerebrum  or  cerebellum  can 
be  examined,  and,  if  need  be,  incised.  A  similar  result  can  be 
obtained  by  applying  a  f -inch  trephine  to  a  spot  i  inch  behind 
the  meatus  and  i  inch  above  the  base  line  (H.  P.  Dean).  The 
lateral  sinus  lies  in  the  lower  portion  of  the  opening,  and  the 
dura  over  the  temporo-sphenoidal  lobe  in  the  upper  ;  by  enlarging 
the  opening  downwards  by  Hoffman's  rongeur,  the  cerebellum 
can  also  be  explored. 


CHAPTER  XXV. 

AFFEOTIOHS  OF  THE  LIPS  AND  JAWS. 

Aifections  of  the  Lipe. 
Hare-lip. -~By  hare-lip  is  meant  a  congenital  fissure  of  the  upper 
lip,  which  may  extend  for  a  variable  distance  through  the  soft 
tissues  alone,  or  may  also  implicate  the  bony  alveolus  and  the 


Fig.  154.— SiNc.LE  Incompl 


Hare-     Fw.  255,— Double  Hare-up:  com- 

ISSUES  PLETK    ON    TKB    LeFI    SIDE,  IHCOM- 

rLBTE   ON   THE   RiCUT. 


Fig.  256. — PouBLE    ( 


floor  of  the  nose,  and  extend  backwards  through  the  palate.     The 
name  is  not  a  good  one,  since  a  hare's  lip  is  cleft  in  a  Y-shaped 
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,  the  fissure  being  central  below,  and  bifurcating  above 
into  each  nostril. 

Voiietiss. — A  hare- lip  is  complete  or  incotit^kte,  according  to 
whether  or  not  it  extends  into  the  nostril.  It  is  termed  simple  if 
limited  to  the  soft  parts  ;  alveolar,  if  the  bony  alveolus  is  also 
involved ;  complicated,  if  associated  with  a  cleft  [»late.  The  defect 
may  exist  on  one  or  both  sides  of  the  middle  line ;  if  umUUercU  or 
single,  it  is  most  common  on  the  left  side,  in  the  proportion  of 
two  to  one ;  if  double  or  bilateral,  it  is  usually,  but  not  invariably, 
alveolar,  and  accompanied  by  a  complete  cleft  of  the  palate.    The 


Fig.  25S. — He*d  ow  Pibtcs  or  a 
Little  Later  DATB(Srx  to  Sbvbn 
Weeks),  from  the  Vbntrai. 
Aspect.     (Suttok.) 

1  lie  mandibular  processes  have  now 
united ;  the  ocular  vesicle  is  aeen 
on  eilher  side  lowards  the  upper 
end  of  the  orbiio-nasal  63sure, 
and  (he  fTonto-nosal  process  baa 
developed  internal  and  external 
nasal  processes  on  eilher  side  of 
the  still  unclosed  anterior  nares, 

central  portions  of  the  lip  and  alveolus  (os  inctsivum)  may  either 
retain  their  normal  position,  or,  as  is  more  frequently  the  case, 
project  forwards  at  the  end  of  the  nose,  forming  a  proboscis- 
like appendage  (Fig.  256,  A  and  B).  Even  in  simple  cases  the 
nose  is  deformed,  being  broad  and  flattened,  a  condition  which 
becomes  much  more  marked  when  the  alveolus  and  floor  of  the 
nose  are  widely  fissured.  Hare-lip  is  not  uncommonly  associated 
with  other  deformilles^e.g.,  spina  bifida  and  talipes — and  it  is 
frequently  transmitted  from  one  generation  to  another.  Occa- 
sionally a  thin  red  line,  as  of  a  cicatrix,  is  seen  occupying  the 
position  of  a  hare-lip  cleft,  and  is  probably  due  to  a  persistence 
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of  the  raphe  of  union  of  the  labial  segments  ;  a  slight  groove  in 
the  alveolus  may  also  be  observed  at  a  corresponding  point. 

Daralopmanl.  — (For  fuller  details  of  the  developmenl  of  hare-lip  and  cleft 

Slate,  we  must  refer  readers  to  '  Harelip  and  Cleft  Palate.'  by  W.  Ro*e : 
wis  and  Co.,  1891.  Space  only  permits  a  very  brief  summary  here.)  The 
bony  and  fleshy  parts  of  the  face  originate  from  the  outgrowth  of  processes 
around  the  cavity  formed  by  the  bending  forward  of  the  priraifive  cerebral 
vesicle  over  the  end  of  the  notochord.  At  about  five  weeks  after  conception 
the  primitive  buccal  cavity  or  stomodsutn  has  a  guinque -radiate  appearance, 
due  10  the  manner  in  which  these  processes  are  formed  (Fig.  157).  A  broad 
median  lappet  (fronlo-nasal  process)  descends  from  above ;  this  is  separated 
by  a  fissure  on  each  side  from  the  symmetrically-placed  maxillary  processes, 
and  these  again  below  from  the  more  prominent  mandibular  processes,  which 
early  unite  across  the  middle  line,  to  form  the  lower  jaw.  The  fronto-nasal 
process  soon,  however,  changes,  developing  four  rounded  buds,  the  relations 
of  which  are  indicated  in  Fig.  358.  On  either  side  of  a  slight  depression  in 
the  median  line  is  placed  the  internal  nasal  process,  from  which  are  produced 


G.  159- — Diagram 

SHOWING  IHK   Situation 
TUB  Inner  and 


superficially  the  central  portion  of  the  upper  tip,  and  from  its  deeper  aspect 
the  inner  segment  of  the  inlermaxilla  (endogathion.  Fig.  259.  EG),  carrying 
the  central  incisor.  Separated  from  this  by  a  hollow,  which  subsequently 
forms  the  anterior  nares,  is  the  rounded  external  nasal  process,  from  which 
develop  the  side  of  the  cheek,  the  ala  nasi,  and  from  its  deep  side  the  outer 
segment  of  the  intermaxilla  (mesognalhion.  MG)  and  probably  the  lateraJ 
incisor.  External  to  this  a  fissure  runs  up  to.  and  even  beyond,  the  primitive 
eye  (naso-orbital  fissure),  and  this  is  later  on  closed  by  amalgamation  of  the 
internal  and  external  nasal  processes  on  llie  inner  side  with  the  adjacent 
mamillary  prcx^ss  on  the  outer,  except  in  the  deepest  part,  which  constitutes 
the  nasal  duct.  The  integrity  of  the  upper  lip  is  obtained  by  the  union  of 
the  lower  parts  of  the  internal  nasal  and  maxillary  processes,  which  thus 
exclude  the  external  nasal  from  participation  in  its  free  border.  It  is  doubtless 
owing  to  this  arrangement  that  the  sulcus  or  depression  around  the  ala  nasi 
constitutes  such  a  distinct  and  characteristic  feature  of  the  face.  At  the  same 
time  the  deeper  parts  of  these  nasal  processes  are  uniting  with  one  another 
and  with  the  palatal  plates,  which  grow  horizontally  inwards  from  the  under 
side  of  the  maxillary^  processes,  uniting  in  a  Y-shaped  suture,  the  point  of 
terior  palatinecanai.    The  union 


junction  of  the  limbs  being  situated  a 
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of  all  these  elements  is  taking  place  from  the  sixth  to  the  tenth  week,  and  by 
that  date  even  the  uvula,  the  last  part  to  unite,  should  be  complete. 

Ordinary  hare-lip  is  due  to  a  failure  of  union  of  the  internal  nasal  process 
with  the  structures  in  external  relation  with  it ;  if  limited  to  the  soft  parts 
(simple  hare-lip),  the  cleft  runs  between  the  internal  nasal  and  maxillary 
processes ;  if  complete  or  alveolar,  between  the  same  two  below  and  super- 
ficially, but  in  addition  between  the  internal  and  external  nasal  processes 
above  and  on  the  deep  side.  The  cleft  in  the  alveolus  passes  between  the 
inner  and  outer  segments  of  the  intermaxilla  (Fig.  259),  and  is  thus  bounded 
on  the  inner  side  by  the  central  incisor,  on  the  outer  side  by  the  lateral  incisor. 
Occasionally  two  teeth  are  found  growing  from  the  endognathion,  the  outer  of 
the  two  being  an  accessory  tooth,  whilst  the  lateral  incisor,  and  presumably 
the  outer  segment  of  the  intermaxilla,  are  often  undeveloped,  or  exist  in  a  very 
rudimentary  condition  attached  to  the  maxilla. 

The  OS  incisivum,  or  projecting  portion  of  the  intermaxilla,  consists  of 
two  segments  of  bone,  the  two  endognathia,  united  in  the  median  line,  and 
in  a  child  contains  two  milk  central  incisors,  and  the  rudiments  of  the  two 
permanent  ones;  occasionally,  as  we  have  just  stated,  there  may  be  an 
accessory  tooth  developed  on  one  or  both  sides  of  the  process. 

A  simple  hare-lip  does  not  interfere  seriously  with  the  infant's 
nutrition,  but  when  double,  and  especially  if  associated  with  a 
cleft  palate,  considerable  trouble  may  arise,  thus  necessitating 
surgical  treatment  as  a  life-saving  measure  at  a  very  early  date. 
It  must  also  be  remembered  that  all  movements  of  the  face — 
e,g,,  in  crying  or  laughing — exaggerate  the  deformity  from  the 
unbalanced  action  of  the  divided  orbicularis  oris  and  other 
muscles. 

As  to  the  period  at  which  to  operate,  it  is  better  to  allow  the 
infant  to  get  over  the  shock  of  its  entrance  into  the  world  and 
become  acclimatized  to  an  independent  existence,  whilst  at  the 
same  time  the  operation  should  be  performed  before  the  troubles 
of  dentition  begin.  From  six  weeks  to  three  months  is  perhaps 
the  best  age  for  operation — in  well-nourished  and  healthy  children 
at  the  earlier  date,  in  poorly-fed  and  weakly  children  at  .the  later, 
unless  the  inanition  is  due  to  the  difficulty  of  giving  nutrition 
owing  to  the  deformity.  Under  such  circumstances  the  operation 
may  have  to  be  undertaken  within  the  first  thriee  weeks. 

Operation  for  Single  Hare-lip. — The  child  should  be  laid  on  an 
operating- table  with  its  arms  bound  to  the  body.  The  surgeon 
stands  behind  it,  the  anaesthetist  and  assistant  one  on  each  side. 
The  operation  may  be  described  in  three  stages : 

1.  The  lip  is  thoroughly  dissected  up  from  the  maxilltr  and  alveoli 
by  cutting  through  the  reflections  of  mucous  membrane  and  the 
attachment  of  the  muscles  and  other  soft  parts.  This  is  mainly 
needed  on  the  outer  side,  and  where  there  is  much  flattening  of 
the  nose  the  ala  nasi  will  also  require  to  be  separated.  This 
may  cause  some  amount  of  bleeding,  but  sponge  pressure  easily 
controls  it. 

2.  The  edij^es  of  the  cleft  are  then  pared.  Many  different  methods 
have  been  employed  to  accomplish  this,  but  it  is  only  necessary 
to  mention  two.     The  object  to  be  attained  is  the  union  of  the 
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cleft  lip  by  means  of  a  cicatrix,  which  shall  be  as  unobtrusive 
as  possible,  whilst  the  red  margin  must  be  continuous,  and  the 
section  such  that  the  raw  surfaces  are  larger  than  are  absolutely 
necessary,  so  as  to  allow  for  subsequent  cicatricial  contraction 


Fig    360-  Rose  h 
On  the  left  side  the  st 

borders  of  the  lip.     The  right-hand  figur 
position  ;  the  wide  cross  lines  represent  the  w 
the  catgut  or  horsehair  stitches. 

without  the  development  of  a  notch.    The  methods  recommended 
are  as  follows : 

(a)  The  incision  extends  from  the  apex  of  the  cleft,  or  from 
within  the  nostril,  in  a  crescentic  manner  (Fig.  260),  so  that  a 
slight  angular  projection  is  formed  to  constitute  a  prolabium. 


Fig    261  — MiRAULT's  Operation  for  Hare-lip. 

In  the  right-hand  figure  the  prolabial  flap  is  shown  ready  to  be  imptanted 

on  the  prepared  inner  side. 

This  is  done  on  each  side,  and  where  the  nose  is  much  flattened, 
more  tissue  is  removed  on  the  outer  than  on  the  inner  side,  so 
that  when  the  parts  are  sutured  together  the  nostrils  become  as 
nearly  as  possible  symmetrical.  By  this  means  the  depth  of  the 
lip  is  increased  to  allow  of  subsequent  contraction,  whilst  the  red 
margin  can  be  made  continuous. 
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(b)  Miraulfs  Operation  (Fig.  261). — The  inner  margin  and  apex 
of  the  cleft  are  pared,  so  as  to  leave  a  raw  surface  ;  a  flap  of  red 
marginal  tissue,  as  thick  as  possible,  is  then  cut  from  the  outer 
side,  and  implanted  on  the  bevelled  raw  surface  of  the  red  margin  on 
the  inner  side,  the  upper  portions  of  the  cleft  being  also  apposed. 

3.  Sutures  are  now  inserted  to  maintain  the  lip  in  the  position 
into  which  it  can  be  drawn  by  the  fingers  without  tension.  Two 
deep  silver- wire  sutures  should  be  introduced,  one  just  above  the 
red  margin,  and  one  close  to  the  nose,  to  draw  into  position  and 
steady  the  nostril,  which  should  be  left  smaller  than  that  on  the 
other  side,  so  as  to  allow  for  subsequent  dilatation,  which  is  certain 
to  occur.  Horsehair  or  catgut  stitches  are  used  to  bring  the  exact 
margins  together,  the  continuity  of  the  muco-cutaneous  line  being 
accurately  preserved,  and  the  cut  edges  of  the  mucous  membrane 
upon  the  deeper  aspect  being  sutured,  each  stitch,  after  it  is  tight- 
ened, being  used  to  elevate  and  evert  the  lip  and  thus  assist  the 
insertion  of  the  next.  The  wound  is  dressed  with  a  small  piece 
of  gauze,  and  secured  by  another  dry  piece  cut  in  the  shape  of  a 
butterfly,  so  that  the  narrow  body  shall  fit  over  the  lip,  and  the 
wings  spread  over  the  cheeks ;  this  is  fixed  by  collodion,  and 
maintained  for  some  days  after  the  stitches  are  removed,  the  deep 
ones  on  the  fourth  day,  and  the  superficial  ones  about  the  eighth 
or  tenth.  Careful  feeding  by  the  spoon  is  necessary,  the  mother's 
milk  being  drawn  off*  and  given  in  this  way,  if  possible.  In  simple 
cases  the  child  may  be  returned  to  the  breast  about  the  fifth  day. 
In  order  to  prevent  the  child  from  picking  at  the  lip  or  disturbing 
the  dressing,  it  is  well  to  put  a  splint  on  the  flexor  side  of  each 
arm  to  control  the  elbow-joint. 

The  Treatment  of  Double  Hare-lip  may  be  discussed  under  two 
headings,  viz.,  the  treatment  of  the  os  incisivum,  and  that  of  the 
soft  parts. 

The  OS  incisivum  need  not  be  touched  if  it  retains  its  normal 
position,  and  the  labial  clefts  are  then  alone  dealt  with ;  but  if  it 
projects  forwards,  as  is  often  the  case,  it  must  be  either  removed 
or  replaced,  (a)  In  the  former  case  the  central  portion  of  the 
upper  lip  is  freed  from  it  by  dissection,  and  the  base  of  the  process 
divided  with  cutting  pliers  ;  a  small  artery  in  the  bone  will  spurt 
vigorously,  and  may  need  an  application  of  the  cautery  to  stop  it. 
The  operation  on  the  lip  is  deferred  till  ten  days  later,  (b)  Re- 
position may  be  effected  by  several  methods,  the  best  of  which 
is  Bardeleben's,  who  incises  the  lower  border  of  the  septum, 
strips  off^  the  muco-periosteum  from  either  side,  and  then  bends 
or  breaks  the  bone  back  into  position,  fixing  it  by  silver  wires, 
and  uniting  the  lip  at  once  to  form  a  splint  to  maintain  it  in  situ. 
The  advantages  claimed  for  reposition  are  that  the  patient  retains 
his  own  central  incisor  teeth,  and  that  the  normal  contour  of  the 
jaw  and  face  is  not  interfered  with.  Against  this  plan,  however, 
must  be  placed  the  facts  that  the  bone  rarely  becomes  firmly 
united,  that  the  teeth  are  stunted  aj^^rupt  obliquely  backwards 
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from  rotation  of  the  process,  and  that  its  presence  prevents  the 
maxilUe  from  falling  together  and  increases  the  difficulties  of 
subsequently  closing  the  palatal  cleft.     Personally  we  recommend 


Fig.  26a.— Rose's  Operation 
The  centra]  tubercle  is  pared  in  a  V-shaped  manner,  and  the  lateral  si_ 

by  curved  inciaions,  extending  to  (he  red  margin,  and  (ben  inwards.  Only 
(he  apex  of  the  cen(ral  portion  is  included  ia  (he  coniple(ed  lip.  The  lane 
cross  lines  represent  the  position  of  (be  wire  stitches,  the  shorter  ones  w 
the  catgut  sutures. 

extirpation  in  bad  cases,  since  the  disfigurement  can  to  a  large 

measure  be  removed  by  adding  a  projecting  cheek-plate  to  that 

which  carries  the  artificial  incisors,  thus  pushing  the  upper  lip 

forwards,     (c)  Where,  however, 

the  projection  is  not  great,  it  is 

possible  to  diminish  the  size  of 

the    OS    incisivum    by    gouging 

away  the  teeth  contained  within 

it,  so  that  the  lip  can  be  closed 

over  it. 

The  soft  parts  of  the  lip  are 
dealt  with  in  much  the  same 
way  as  in  single  hare-lip.  They  . 
are  freely  detached  iron 
maxillae,  and  the  edges  pared, 
as  shown  in  Fig.  262,  the  central 
portion  being  cut  into  a  V,  and 
DO  attempt  made  to  incorporate 
it  into  the  free  margin  for  fear  of 
depressing  the  tip  of  the  nose, 
whilst  the  lateral  segments  are 
pared  as  in  the  single  operation. 

These  latter  are  now  drawn  together  and  united  in  the  middle  line 
below  the  central  portion,  so  that  a  Y-shaped  cicatrix  results.  One 
of  the  deep  silver  stitches  should  fix  the  apex  of  the  V;  the  other 
should  be  inserted  just  above  the  red  margin.  The  dressing  and 
after-treatment  are  as  in  the  single  operation.  For  a  time  the  child 
may  have  difficulty  in  breathing  owing  to  the  diminution  in  the 
size  of  the  oral  aperture,  but  this  is  obviated  by  the  nurse  drawing 
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r  by  painting  it  in  a  vertical 


Other  congenital  abnormalities  of  the  lip  are  iftel  with,  which,  however,  can 
only  he  brieHy  mentioned  here. 

■•dlkn  HaM-llp  may  occur  in  one  of  two  forms  :  either  a  simple  cleft  exists 
in  the  middle  line  (Fig.  263),  or  there  may  be  an  absence  of  the  intermaxilla 
and  nasal  septum,  causing  flattening  of  the  bridge  of  the  nose,  and  a  broad 
medinn  defect,  flanked  by  the  maxillary  portions  of  the  lip. 

Obliq^M  Facial  Claft  is  an  uncommon  deformit)'.  characterized  by  a  cleft  or 
sulcus  in  the  face,  start  in  1;  from  the  usual  situation  of  a  hare  hp  below,  but 
running  up  outside  the  nostril  to  the  inner  side  of  the  lower  lid  (tig  164). 
Coloboma  of  the  iris  or  choroid  is  sometimes  associated  with  this  rare  defect. 
The  deformity  is  due  to  non-closure  of  the  naso-orbital  bssure  and  runs  alotiK 


(Kr* 


Fto.     365.  ^  Macrostoma     with 
AomcuLAR  Appendages .     (Fbk- 

CtlSSON.) 

the  line  of  the  nasal  duct.  It  may  be  limited  to  the  soft  parts,  or  may  involve 
the  bones,  even  laying  open  the  antrum. 

|lfa«roib>ma  (Fig.  26^)  is  characterized  liy  an  abnormal  width  of  the  mouth, 
and  is  due  to  non-union  of  the  maxillary  and  mandibular  processes.  It  may 
he  uni-  or  bi-lateral,  and  is  usually  associated  with  anomalies  of  development 
of  the  ear,  accessory  auricles  being  often  present.  As  a  rule,  a  small  papilla 
on  the  upper  and  lower  margins  will  indicate  the  true  limits  o(  the  mouth, 
being  constituted  by  the  points  of  attachment  of  the  orbicularis.  The  existentre 
of  these  is  of  great  importance  as  indicating  the  extent  to  which  the  cleft 
must  be  pared  in  order  to  restore  the  mouth  to  its  normal  size. 

HandlbtlUr  Qefta  are  exceedingly  rare.  They  are  due  to  non-union  of  the 
mandibular  processes  in  the  middle  line,  and  involve  either  the  soft  tissues  of 
the  lower  lip  alone,  or  may  extend  t<)  the  l>one,  and  even  the  tongue.  Treat- 
ment is  as  lor  ordinary  hare-lip. 

lClcr<wtDin«i  is  the  term  applied  to  a  condition  in  which  the  fusion  of  the 
parts  entering  into  the  formation  of  the  lips  progresses  to  a  greater  extent 
Iban  usual,  so  that  the  oral  orifice  is  contracted.  It  may  he  associated  with 
defective  development  of  the  lower  jaw.  In  the  more  severe  cases,  where  the 
mouth  is  extremely  narrowed,  a  transverse  cut  should  be  made  outwards  on 
each  side,  and  the  mucous  membrane  stitched  to  the  skin. 
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UacTocheilia,  or  hypertrophy  of  the  lip,  occurs  in  three  forms : 
I.  The  congenital  variety,  a  condition  anaWous  to  macroglossia, 
and  due  to  a  congenital  distension  of  the  lymphatic  spaces,  or 
chronic  lymph  an  giectasis,  accompanied  by  overgrowth  of  the 
connective  tissue.  The  lower  lip  is  most  often  invoh'ed,  and  is 
firm,  thickened,  and  everted,  causing  considerable  deformity. 
The  treatment  consists  in  the  removal  of  a  V-shaped  portion  from 
the  centre.  2.  An  acquired  form  occurs  in  children  and  young 
people  with  a  tuberculous  inheritance,  constituting  the  so-called 
'  strumous  lip,'  Either  lip  may  be  affected,  but  perhaps  more 
frequently  the  upper;  the  thickening  is  probably  of  a  chronic 
cedematous  nature,  maintained  by  the  persistent  irritation  of  cracks 
and  fissures.  If  these  can  be  healed,  and  the  general  health 
improved,  diminution  in  the  size  of  the  lip  soon  follows.  3.  In 
adults,  macrocheilia  is  in  almost  all  cases  due  to  tertiary  syphilis. 
The  lower  lip  is  most  often  enlarged,  and  becomes  thick  and  hard. 
It  is  due  to  the  diffuse  sclerosis  characteristic  of  tertiary  mischief. 
General  treatment,  and  not  local,  is  needed. 


;  not  uncommon.     A  primary 
by  smoking  an  infected  pipe, 


Syphilitic  AffectiooB  of  the  lip 
chancre  may  be  caused  by  kissing, 
or  drinking  from  a  glass  with  an 
infected  rim.  It  usually  presents 
a  smooth  ulcerated  surface,  dis- 
charging a  small  amount  of  sero- 
pus,  resting  on  a  mass  of  infil- 
trated tissue  which  may  extend 
over  the  whole  lip  (Fig.  266). 
The  induration  is  not  so  great 
as  in  chancres  upon  the  genital 
organs,  but  the  infiltration  is 
much  more  extensive.  An  indo- 
lent enlargement  of  one  or  more 
of  the  submaxillary  lymphatic 
glands  occurs  very  early,  and 
the  disease  usually  runs  an  acute 
course.  Ordinary  specific  treat- 
ment is  all  that  is  needed.  A 
labial  chancre  may  closely  re- 
semble epithelioma,  but  is  dis- 
tinguished from  it  by  its  rapid 
development  up  to  a  certain 
point,  by  the  early  implication 
of  the  glands,  which  soon  be-  evident. 
come  very  large,  by  the  absence 

of  typical  cachexia,  by  the  age  of  the  patient,  and  the  course 
taken  by  the  case,  as  well  as  by  the  local  appearances.  The 
surface  is  usually  flattened,  and  less  warty  and  irregular  than  in 
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epithelioma,  whilst  the  skin  is  more  involved  than  the  mucous 
membrane.  Should  the  chancre  have  existed  for  any  time,  the 
presence  of  a  rash  or  sore  throat  may  materially  assist  in  forming 
a  diagnosis.  Moreover,  it  is  said  to  be  more  common  on  the 
upper  lip,  whilst  epithelioma  is  usually  seen  on  the  lower  (com- 
pare Figs.  266,  267).  In  the  secondary  stage  mucous  tubercles  are 
frequently  met  with,  involving  the  inner  side  of  the  lip  and  the 
angle  of  the  mouth.  In  the  tertiary  period  serpiginous  ulceration 
and  gummata  may  occur,  or  the  diffuse  induration  described 
above.  In  inherited  syphilis,  cracks  and  mucous  tubercles  are  con- 
stantly present,  and  may  be  so  extensive  as  to  leave  cicatrices 
radiating  from  the  mouth,  which  are  very  characteristic  (Fig.  17). 

Cracked  Lips  (or,  as  they  are  often  called,  chapped  lips)  are 
usually  the  result  of  cold  weather,  a  central  crack  or  fissure 
forming  which  is  extremely  painful,  and  liable  to  bleed  very 
readily  on  everting  or  stretching  the  part.  The  lower  lip  is  that 
generally  affected.  In  tuberculous  children  more  than  one  may 
occur,  and  by  their  persistence  they  give  rise  to  a  considerable 
degree  of  induration  and  infiltration,  and  perhaps  lead  to  glandular 
trouble.  All  that  is  needed  in  the  shape  of  treatment  is  the  appli- 
cation of  a  little  lanoline  or  cold  cream,  but  if  they  persist,  it  may 
be  advisable  to  touch  them  with  nitrate  of  silver. 

Herpes  Labialis  is  a  condition  usually  associated  with  catarrh, 
and  not  unfrequently  with  pneumonia  or  other  fevers.  Either 
lip  may  l^e  affected,  and  the  herpetic  eruption  is  quite  limited  in 
extent.  It  consists  of  a  number  of  little  vesicles  situated  on  a 
hyperaemic  and  painful  base ;  after  a  few  days  the  vesicles  become 
transformed  into  pustules,  and  these  in  turn  burst  and  dry  up, 
the  whole  affection  lasting  perhaps  a  week  or  ten  days.  No 
special  treatment  is  required.  If  the  inner  aspect  of  the  lip  is 
affected,  the  epithelium  early  becomes  sodden  and  is  shed,  so  that 
the  vesicular  stage  is  much  shorter. 

Mucous  Oysts  occur  on  the  inner  side  of  the  lip  in  the  form 
of  small  rounded  swellings,  which  are  translucent  and  contain  a 
glairy  fluid.  They  are  often  due  to  trauma,  whereby  the  opening 
of  a  mucous  gland  is  blocked.  The  whole  cyst  wall  should  be 
dissected  out,  and  the  wound  closed  by  stitches. 

Nsevi  are  frequently  met  with  in  the  lip.  If  confined  to  the 
inner  aspect  they  may  be  dissected  out,  but  when  large  and 
involving  the  whole  thickness,  they  should  be  dealt  with  by 
electrolysis. 

Warty  Growths  are  often  seen  on  the  lower  lip,  especially  near 
the  angle,  and  may  then  simulate  epithelioma.  They  are  dis- 
tinguished, however,  by  the  fact  that  ulceration  is  not  often  pre- 
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sent,  that  the  lymphatic  glands  are  not  involved,  and  that  there 
is  but  little  innltration  of  the  base.  They  should,  however,  be 
removed  as'  early  as  possible,  since  malignant  disease  often  starts 
from  them. 

Epithelionui  of  the  lip  usually  occurs  in  men  of  the  working 
classes,  and  is  commonly  stated  to  be  due  to  the  irritation  pro- 
duced by  smoking  a 
short  clay  pipe,  which 
is  allowed  to  rest  on 
one  or  the  other  side 
near  the  angle.  A 
semicircular  notch  will 
frequently  be  noticed 
in  the  teeth  of  the 
upper  and  lower  jaw, 
corresponding  to  the 
situation  of  the  growth 
on  the  lip,  and  caused 
by  the  constant  fric- 
tion of  the  pipe-stem. 
It  may  also  start 
opposite  the  site  of 
some  projecting  rough 
or  carious  tooth.  It  is 
but  rarely  met  with 
in  women,  occurring 
in  England  in  not  more 
than  5  to  6  per  cent,  of 
the  cases,  and  of  these, 
according  to  Hutchin- 
son, half  are  clay-pipe 
smokers,  whilst  in 
Warren's  femalecases, 
amongst  the  Irish  in 
"'         w,  three-quarters 


smokers.  It  is  also  more  common 
igst  country  folk  who  use  the  short  clay  pipe  than  amongst 
the  cigarette  and  cigar  smokers  in  towns. 

The  disease  may  start  as  an  induration  around  a  crack  or 
fissure,  which  gradually  extends,  forming  a  typical  malignant 
ulcer  ;  or  as  a  wart-like  growth,  which  fungates  and  ulcerates ;  or 
as  a  chronic  infiltration  leading  to  an  irregular  nodular  thickening 
of  the  lip  (Fig,  267). 

If  allowed  to  run  its  course  unchecked  by  treatment,  the  disease 
steadily  progresses,  forming  an  ulcerated  mass  of  greater  or  less 
size,  and  even  involving  the  jaw.  The  submental  and  sub- 
maxillary glands  are  early  implicated,  and  secondary  deposits  are 
also  found  in  the  glandulae  concatenata;.     Beyond  this,  however, 


734  -^  MANUAL  OF  SURGERY 

the  disease  rarely  extends,  visceral  complications  being  uncommon. 
When  a  fatal  issue  results,  it  is  generally  caused  by  the  secondary 
growths  in  the  neck,  which  attain  considerable  dimensions  and 
then  ulcerate,  this  stage  being  possibly  preceded  by  one  of  cystic 
degeneration.  From  these  ulcerating  surfaces  a  variable  amount 
of  discharge  escapes,  varying  with  the  septicity  or  not  of  the 
wounds.  Haemorrhage  is  also  likely  to  follow  from  erosion  of 
some  of  the  vessels  in  the  neck. 

The  DiagnoBlH  of  epithelioma  is  rarely  doubtful,  but  occasionally 
warty  growths,  or  even  a  primary  chancre  {p.  731),  may  be  mis- 
taken for  it.  The  clinical  history  generally  suffices  to  determine 
the  nature  of  the  mass,  as  also  the  character  of  the  base  and  the 
appearance  of  the  parts ;  but  in  uncertain  cases  the  removal  of  a 
small  portion  under  cocaine,  and  its  microscopic  examination,  are 
required  to  set  doubts  at  rest. 

TrMtment. — The  primary  growth  can  almost  always  be  excised 
completely  without  much  difficulty  ;  if  glands  are  also  enlarged, 
these  should  be  removed 
where  such  is  feasible, 
but  when  once  the  con- 
catenate group  has  been 
attacked,  they  often  con- 
tract such  adhesions  as 
to  render  their  extirpa- 
tion impracticable.  If 
the  growth  is  hmited  to 
one  part  of  the  lip,  a 
V-shaped  wedge  extend- 
ing half  an  inch  beyond 
it  in  all  directions  may 
lie  taken  away  (Fig-  268), 
and  the  wound  closed,  as 

OF  KFiTHEi.ioMA  OP  I.ii', io  3  CHse  of  harc-lip,  wlth- 

out  much  deformity  re- 
sulting. When  it  is  more  extensive  considerable  ingenuity 
must  be  exercised  in  order  to  make  good  the  defect.  One  plan 
that  often  gives  good  results  is  to  excise  the  growth  by  a  some- 
what larger  V-shaped  incision,  and  then  to  extend  the  labial 
fissure  transversely  to  one  or  the  other  side,  or  to  both,  dissecting 
up  these  segments  from  the  bone ;  the  flaps  can  then  usually  be 
brought  together,  whilst  the  mucous  membrane  is  united  to  the 
skin  .ilong  the  margin  of  the  new  lip. 

When  the  whole  lower  lip  requires  removal,  Symes'  ofieration 
may  be  performed  with  advantage.  It  consists  first  of  all  in  the 
complete  excision  of  the  diseased  hp.  Two  curved  incisions  are 
then  made,  starting  from  the  middle  line  of  the  wound,  and  ex- 
tending downwards  under  the  chin,  to  terminate  below  the  angles 
of  the  jaw,  an  inverted  V-shaped  portion  of  skin  between  them 
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remaining  fixed  to  the  symphysis  menti  to  form  a  base  of  support 
for  the  new  lip.  The  lateral  flaps  are  now  dissected  up,  raised, 
and  united  one  to  the  other  in  the  middle  line,  so  as  to  constitute 
the  new  lip,  an  inverted  Y-shaped  cicatrix  resulting.  The  elasticity 
of  the  skin  in  this  region  allows  this  to  be  accomplished,  and  the 
whole  wound  closed,  without  leaving  any  part  to  granulate.  The 
mucous  membrane  should  be  finally  stitched  to  the  skin  over  the 
upper  free  margin.     Healing  by  first  intention  usually  follows. 

If  the  whole  of  the  upper  lip  needs  to  be  removed,  it  may  be 
restored  in  a  variety  of  ways.  Perhaps  one  of  the  best  consists 
in  making  incisions  which  skirt  the  alse  nasi  on  each  side,  and 
then  extend  outwards  into  the  cheeks  sufficiently  to  allow  the 
tissues,  when  they  have  been  freed  from  the  maxillae  by  under- 
cutting, to  be  drawn  together  in  the  middle  line.  In  such  cases 
care  must  be  taken  not  to  encroach  on  Stenson's  duct. 

Affections  of  the  Gums  and  Alveolar  Processes. 

Spongy  Gums  are  not  unfrequently  met  with  as  a  result  of  the 
administration  of  mercury,  or  from  scurvy.  They  are  characterized 
by  being  soft  and  congested,  bleeding  readily  on  pressure,  and 
perhaps  showing  signs  of  ulceration.  All  that  is  necessary  is  the 
correction  of  the  determining  cause  and  the  use  of  an  alum 
mouth- wash. 

Alveolar  Abscess  (Fig.  269)  is  almost  always  associated  with 
suppuration  around  the  fang  of  a  carious  tooth.  The  alveolar  walls 
become  expanded,  and  the  pus  finds  its  way  over  the  edge  of  the 
bone  (C,  D),  or  even  through  the  osseous  tissue  (A),  under  the 
external  periosteum.  If  limited  in  extent,  it  perforates  the  gum 
directly,  and  is  then  known  as  a  gum-boil ;  but  it  occasionally 
burrows  beneath  the  periosteum,  which  is  stripped  from  the  bone, 
and  may  thus  lead  to  an  abscess  of  larger  size,  possibly  resulting  in 
necrosis  of  the  jaw.  The  formation  of  an  alveolar  abscess  is  almost 
always  associated  with  a  considerable  amount  of  pain  of  a  very 
irritating  nature,  and  when  extensive  may  give  rise  to  serious  con- 
stitutional disturbance.  Occasionally  graver  complications  ensue  ; 
thus,  in  the  upper  jaw  the  antrum  may  be  opened,  and  suppura- 
tion in  this  cavity  follow,  whilst  in  the  lower  the  abscess  may 
travel  downwards  and  burst  externally,  either  close  to  the  lower 
margin  of  the  bone  or  in  the  neck.  A  troublesome  sinus  results, 
which  can  only  be  cured  by  the  removal  of  the  tooth,  and 
even  then  a  depressed  and  adherent  cicatrix  ensues,  which  is 
very  unsightly.  The  most  essential  point  in  the  treatment  neces- 
sarily consists  in  the  removal  of  the  offending  tooth.  Often 
this  is  quite  sufficient,  and  possibly  the  tooth  may  come  away 
with  an  abscess  cavity  attached  to  one  of  the  fangs.  When 
suppuration  occurs  beneath  the  periosteum,  the  pain  can  at  first 
be  relieved  in  measure  by  fomentations,  but  as  soon  as  fluctua- 
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tion  IS  detected  in  incision  should  be  made  through  the  i 
membrane  and  the  cavity  emptied  Possibly  it  may  be  wise  to 
keep  a  small  piece  of  stufhng  in  for  a  few  hours,  but  if  a  large 
enough  opening  has  been  made  all  that  is  subsequently  required 
IS  repeated  and  frequent  irrigation  preferably  with  peroxide  of 
hydrogen  If  a  small  sinus  persists  after  removal  of  the  tooth,  it 
must  be  opened  up  and  any  carious  or  necrosed  bone  removed. 

FforrhtBa  AlTeolarlfl  (or  ILiggaa  Diseam)  consists  in  an  inflam- 
matory condition  of  the  margins  of  the  gums  accompanied  by 
a  muco  purulent  discharge  which  arises  from  pockets  or  pouches 
which  may  extend  a  greater  or  less  distance  along  the  roots  of 
the  teeth  In  consequence  of  this  the  tissues  of  the  gums  shrink, 
and    together  with  the  al\eoIar  border   become  atrophic;    the 


r    DiSRASB    OF 

(Afthr  the  Amkmican  Svstem  of  Dentistrv.) 
A,  AlitiCess  nrisinR  fnim  esc.ipe  of  styptic  malerial  from  ihe  pulp  chamber. 
\t,  through  (lie  furamcn  a(  apex  i>f  ihe  fanR :  il  has  burrowed  direct]}: 
thritugh  the  ah-cniar  process  and  liurst  through  the  gum ;  C,  umilar 
abscess,  which  has  tracked  down  lielvreen  the  tooth  and  the  alveolus,  and 
spread  out  henealli  Ihe  alveolar  periosteum  al  II,  con<itituting  Ihe  typical 
alveolar  abscess  ;   E,  cheek ;  F.  antrum  ;  G.  n:i«>l  cavity. 

fangs  are  thereby  uncovered,  and  the  teeth  loosened,  so  that  after 
a  while  the  patient  is  likely  to  become  edentulous.  The  process 
is  limited  to  a  few  teeth,  or  may  involve  many.  It  is  always  pre- 
ceded by  an  excessive  deposit  of  tartar,  beneath  which  bacterial 
infection  occurs,  the  inflammation  spreading  down  along  the  peri- 
odontal membrane.  Trtatnient  consists  in  the  rcnioval  of  the 
tartar  and  the  application  of  astringents  and  antiseptics,  prefer- 
ably peroxide  of  hydrogen,  not  only  to  the  exposed  mucous 
membrane,  but  also  into  the  pouches  and  pockets  wliere  pus 
collects.     Treatment  is  often  prolonged  and  tedious,  but  must  be 
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persisted  in,  not  only  to  save  the  teeth,  if  possible,  but  also 
to  prevent  or  remedy  the  toxaemic  and  dyspeptic  symptoms  which 
are  due  to  the  absorption  of  the  pus.  In  many  cases,  however, 
the  teeth  have  to  be  sacrificed. 

Hypertrophy  of  the  Gums  is  met  with  in  the  form  of  a  sessile  over- 
growth, sometimes  almost  cauliflower-like,  around  and  between 
the  teeth ;  it  occurs  most  frequently  in  children,  but  occasionally 
in  older  subjects.  It  is  sometimes  associated  with  carious  teeth, 
and  should  be  cut  away  with  a  scalpel. 

Dental  Cysts  are  by  no  means  uncommon,  resulting  from  the 
irritative  effects  of  dental  caries  ;  hence  they  follow  the  distribution 
of  that  affection,  and  are  most  frequently  seen  in  connection  with 
the  upper  first  molars  and  bicuspids.  They  develop  at  the  roots 
of  the  teeth,  causing  a  painless  regular  expansion  of  the  bone, 
free  from  inflammatory  phenomena,  unless  infected  secondarily 
with  bacteria.  After  a  time  the  centre  of  the  swelling  softens, 
and,  as  the  bony  wall  is  absorbed,  parchment-like  crackling  can 
be  felt ;  finally,  the  condition  presents  as  a  rounded  tense  elastic 
swelling,  around  the  margins  of  which  the  remains  of  the  ex- 
panded bone  can  be  detected.  The  tooth  which  is  the  cause  of 
the  trouble  is  always  dead,  and  frequently  merely  a  septic  root  is 
present. 

The  cause  of  these  cysts  is  probably  the  proliferation  of  certain 
embryonic  remains  of  the  enamel  organ,  brought  about  by  the 
irritation  of  septic  matter  which  has  escaped  from  the  pulp  cavity. 
These  foetal  residues  are  lighted  up  into  activity,  develop  into 
masses  or  cylinders  of  epithelial  tissue,  and  then  undergo  cystic 
degeneration.  Their  pathogenesis  is  practically  identical  with 
that  of  the  epithelial  odontome,  but  merely  one  cyst  develops 
here  instead  of  many.  The  fluid  contained  therein  is  thick  and 
mucoid  in  character,  and  broken-down  epithelial  cells  and  choles- 
terine  are  seen  in  it  on  microscopical  examination. 

Treatment. — The  cyst  must  be  laid  freely  open  into  the  mouth, 
the  septic  tooth  or  stump  removed,  and  the  anterior  wall  of  its 
alveolus  cut  away.  The  alveolus  and  cyst  thus  laid  into  one 
cavity  are  scraped  so  as  to  remove  all  the  epithelial  lining,  and 
packed  with  gauze  so  as  to  ensure  healing  by  granulation. 

Epulis. — By  this  term  is  meant  a  tumour  growing  from  the 
alveolar  periosteum.  Two  varieties  are  described,  viz.,  the  simple 
and  the  malignant. 

A  Simple  Epulis  is  usually  of  a  fibromatous  nature,  and  may 
grow  from  either  jaw,  though  more  commonly  from  the  lower.  It 
is  generally  due  to  the  irritation  of  diseased  teeth,  and  although 
most  marked  on  the  outer  aspect,  it  burrows  between  the  teeth,  and 
is  also  found  on  the  inner  side.  It  appears  as  a  red  fleshy  mass, 
smooth,  or  perhaps  lobulated  (Fig.  270),  of  an  elastic  consistency, 
and  possibly  associated  with  a  little  superficial  ulceration.     It  is 
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covered  with  mucous  membrane,  and  may  coDtain  a  fewr  spicules 
of  bone.  The  treattnenl  consists  in  removing  the  ^owtb  together 
with  the  teeth  or  stumps  with  which  it  is  connected.  If  small,  it 
will  suffice  to  cut  away  and  scrape  the  bone  from  which  it  arises ; 
but  if  large,  or  if  it  recurs  after  such  treatment,  the  portion  of 
the  alveolus  from  which  it  springs  must  also  be  excised.  This 
is  best  accomplished  by  extracting  a  tooth  on  either  side  of  the 
tumour,  and  cutting  vertically  throu|jh  each  socket  with  a  saw,  the 
two  incisions  being  united  below  with  a  chisel,  so  as  to  remove 
a  quadrangular  portion  of  bone  without  interfering  with  the  con- 
tinuity of  the  jaw, 
Halignjuit  Epulis. — This  title  is  applied  to  a  myeloid  sarcoma 
growing  from  the 
medullary  substance  of 
the  alveolar  process. 
It  forms  a  soft  rapidly 
increasing  mass  of  a 
dusky  purple  colour, 
which  runs  on  to 
ulceration  or  fungation. 
The  deeper  portions  of 
the  growth  may  contain 
an  ossific  deposit.  As 
with  all  forms  of 
myeloid  growth,  it  is 
only  locally  malignant. 
Treatment  consists  in 
free  removal  of  the 
mass  and  of  the  portion 
of  alveolus  from  which 
it  arif;es.  In  the  upper 
jaw  this  usually  neces- 
sitiites  excisioD  of  the 
complete  palatal  seg- 
ment of  the  maxilla, 
but  in  the  lower  jaw  it  is  generally  possilile  to  maintain  the  con- 
tinuity of  the  mandible  liy  removing  merely  a  quadrilateral  p>ortion 
in  (he  same  way  as  for  a  simple  epulis. 

Epithelioma  and  Sarcoma  (round  or  spindle-celled),  arising  from 
the  gum,  are  both  occasionally  met  with.  Epithelioma  in  this 
situation  rarely  fungates,  but  rather  tends  to  invade  the  bony 
tissues,  and  in  the  upper  jaw  extends  upwards  to  the  antrum  ; 
hence,  it  is  sometimes  termed  a  'creeping  or  burrowing  epithe- 
lioma.' The  ordinary  signs  of  this  disease  become  evident, 
lymphatic  glands  are  enlarged,  and  typical  ulceration  of  the  gum 
follows.  The  only  pos-sible  treatmeiit  consists  in  f 
the  growth,  together  with  the  portion  of  bone  affected. 


AFFECTIONS  OF  THE  LIPS  AND  JAWS  739 


Necrosis  of  the  Jaw. — Causes :  (i)  Subperiosteal  alveolar  abscess, 
connected  with  dental  caries.  (2)  Traumatism,  such  as  blows 
on  the  jaw,  with  or  without  fracture,  in  the  latter  instance  being 
due  to  septic  periostitis  or  osteomyelitis,  owing  to  the  lesion 
becoming  compound.  It  is  also  not  uncommonly  caused  by 
the  use  of  dirty  forceps  or  elevators  in  extracting  a  tooth.  (3)  In 
tertiary  syphilis  necrosis  also  occurs,  affecting  most  frequently  the 
palate  or  alveolar  borders.  (4)  It  occasionally  results  from  mer- 
curial poisoning,  but  such  is  rarely  seen  at  the  present  day.  (5)  Phos- 
phorus necrosis  is  met  with  amongst  those  who  work  in  lucifer- 
match  factories,  but  only  when  ordmary  phosphorus  is  used ;  the 
amorphous  form  is  harmless.  The  fumes  are  supposed  to  gain 
access  to  the  jaws  through  carious  teeth,  giving  rise  to  a  somewhat 
acute  inflammation,  which  terminates  in  necrosis.  A  considerable 
amount  of  new  bone  forms  beneath  the  periosteum,  and  the  seques- 
trum, which  is  curiously  grey  and  porous,  like  dirty  pumice-stone, 
is  always  slow  in  separating.  Either  jaw  may  be  affected,  but  per- 
haps the  lower  a  httle  more  commonly  than  the  upper.  (6)  Necrosis 
may  follow  one  of  the  exanthemata,  arising  as  an  infective  idio- 
pathic or  embolic  osteomyelitis,  and  then  probably  affecting  a 
considerable  extent  of  bony  tissue,  possibly  the  whole  mandible. 
(7)  Tubercle  is  occasionally  responsible  for  this  condition. 

The  symphysis  menti  in  children  is  occasionally  the  seat  of  a 
pyogenic  or  tuberculous  infection,  previous  to  the  eruption  of  the 
permanent  incisors.  An  abscess  forms,  and  caries,  or  a  limited 
necrosis  results.  In  a  case  of  this  type  an  opening  is  required  in 
the  submental  region,  through  which  the  diseased  tissue  can  be 
thoroughly  scraped  away.  The  teeth  are  of  course  lost,  but  a 
good  result,  and  with  but  little  scarring,  may  be  anticipated. 

The  Olinical  Phenomena  associated  with  necrosis  of  the  jaw  are 
necessarily  much  the  same  whatever  the  cause.  In  the  acute 
form,  inflammatory  symptoms  are  well  marked,  the  face  becoming 
swollen,  red  and  shiny,  and  severe  pain  is  experienced.  Sooner 
or  later  an  abscess  forms,  which  may  point  either  in  the  mouth  or 
on  the  face,  or  the  pus  may  burrow  downwards  for  some  distance 
into  the  neck.  Sinuses  persist,  discharging  the  most  offensive 
pus  ;  a  new  case  of  bone  sometimes  forms  in  the  lower  jaw,  enclos- 
ing the  sequestrum,  but  in  the  upper  this  is  rarely  noticed,  and  even 
in  the  lower  it  is  not  unusual  to  see  a  considerable  amount  of  bare 
or  dead  bone  absorbed  without  the  formation  of  an  involucrum. 

Treatment. — In  the  early  stage  the  mouth  should  be  fomented, 
and  as  soon  as  there  is  any  suspicion  of  pus  a  free  incision  is  made 
down  to  and  along  the  bone.  When  necrosis  is  present,  it  must 
be  treated  in  the  ordinary  way,  the  sinuses  being  flushed  out  with 
an  antiseptic  solution  three  or  four  times  a  day  until  the  sequestrum 
is  loose ;  it  is  then  removed,  if  possible,  from  within  the  mouth. 
Drainage  by  means  of  an  external  opening  is  often  absolutely 
necessary. 
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Affections  of  the  Antrum. 

Suppuration  within  the  Antrum  frequently  arises  from  disease 
connected  with  the  fangs  of  the  first  or  second  molar,  or  bicuspid 
teeth  ;  it  not  uncommonly  extends  from  the  nasal  cavities  in  con- 
nection with  disease  of  the  middle  turbinated  bone,  or  may  be 
secondary  to  suppuration  within  the  frontal  sinus  ;  it  is  occasion- 
ally lighted  up  by  injury.  In  chronic  cases  it  is  not  unusual  to 
find  the  antrum  filled  with  soft  polypi. 

'I'he  Symptoms  produced  are  often  extremely  equivocal,  and  the 
condition  may  be  present  for  some  time  without  being  recognised, 
in  the  chronic  forms  there  is  usually  a  little  local  tenderness  over 
the  antrum,  and  perhaps  some  swelling  of  the  mucous  membrane 
or  of  the  cheek,  whilst  there  is  an  intermittent  discharge  of  pus 
into  and  from  the  nose.     This  varies  considerably  in  amount  and 
character,  being  sometimes  extremely  offensive.     It  is  stated  by 
Heath  that,  although  the  patient  notices  the  fcetor  himself,  it  is 
not,  as  a  rule,  discerned  by  other    people,  thus  differing   from 
ozitna.     On  holding  the  patient's  head  forwards,  it  can  l>e  demon- 
str«ited  that  there  is  an  overflow  of  pus  into  the  nostril,  and  some- 
times wlien  the  patient  reclines  it  flows  back  into  the  pharynx. 
Should  the  opening  into  the  nose  become  blocked,  all  the  symp- 
toms are  aggravated,  the  pain  becoming  more  marked  and    the 
swelling  increasing.     Stilus  of  distension  ot  the  cavity  may  also  be 
produced  in  this  way ;    such  are   manifested  in  four  directions : 
(a)  Inwards,  causing  obstruction  to  nasal  respiration,  and  possibly 
epiphora,  from  compression  of  the  nasal  duct ;  (b)  upwards,  lead- 
ing to  protrusion  of  the  eyeball  or  exophthalmos  ;  (c)  downwards, 
resulting  in  depression  of  the  side  of  the  palate,  and   possibly 
irre«:ularily  in  tlie  line  of  the  teeth  ;  and  (d)  outwards,  giving  rise 
to  a  somewhat  characteristic  projection  of  the  cheek  beneath  the 
malar  eminence.     Under  these  circumstances,  a  finger  inserted 
into  the  mouth,  between  the  cheek  and  the  bone,  will  detect  a  loss 
of  resistance  in  the  anterior  wall  of  the  antrum,  and  if  the  disten- 
sion has  lasted  long,  eggshell  crackling  may  be  noticed,  or  the 
whole  anterior  wall  may  be  absorbed  and  an  elastic  swelling  take 
its  place.      Infraorbital  neuralgia  is  often  a  marked   feature    in 
these  cases. 

In  acute  cases  all  the  above  phenomena  may  be  present  in  an 
accentuated  degree,  accompanied  by  se\  ere  tensive  pain  and  some 
amount  of  febrile  disturbance.  Necrosis  of  the  lining  bony  walls 
may  also  be  induced,  owing  to  the  fact  that  the  mucous  mem- 
brane is  closely  adherent  to  the  periosteum. 

The  Diagnosis  of  suppuration  within  the  antrum  is  by  no  means 
readily  made,  since  there  are  many  conditions  which  simulate 
It  somewhat  closely,  l^erhaps  the  most  important  sign  is  the 
periodic  discharge  of  pus  from  the  nose,  and  if  this  can  be  induced 
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by  change  of  position  of  the  head,  it  is  pathc^nomonic  of  disten- 
sion with  pus  of  one  of  the  accessory  sinuses  connected  with  the 
nose,  probably  of  the  antrum.  The  association  of  such  a  pheno- 
menon with  a  dead  or  painful  first  molar  or  bicuspid  is  also  a 
most  suggestive  occurrence.  Another  method  which  has  been 
recommended  is  that  known  as  transillumination  of  the  antrum,  A 
small  electric  lamp  is  placed  within  the  mouth,  and  if  the  patient 
is  in  a  dark  room,  and  his  antra  are .  normal,  the  cheeks,  lips,  and 
lower  margins  of  the  orbits  become  of  a  rosy-red  colour.  If, 
however,  the  cavities  are  occupied  by  pus,  blood,  or.  a  growth,  the 
parts  remain  dark.  Transillumination  does  not  answer  in  every 
individual,  and  hence  the  value  of  the  test  ife  much  diminished.  The 
presence  of  illumination  excludes  intra-antral  growths  or  abscess; 
but  its  absence,  unless  unilateral,  is  not  of  much  significance. 

The  Treatment  of  this  affection  consists  in  freely  opening  and 
curetting  the  antrum  from  the  mouth,  so  that  the  cavity  may  be 
washed  out  and  drained^  Various  methods  have  been  adopted  to 
attain  this  end,  and  perhaps  the  most  satisfactory  consists  in 
making  an  incision  through  the  anterior  wall  above  the  first  molar 
after  dividing  the  mucous  membrane.  This  tooth,  the  fangs  of 
which  encroach  upon  the  cavity,  should  also  be  drawn,  and  the 
anterior  wall  of  its  socket  cut  or  gouged  away.  In  bad  cases  a 
good  opening  must  also  be  established  into  the  nasal  cavity  so  as 
to  allow  a  thorough  flushing  of  the  antrum  two  or  three  times  a 
day.  To  prevent  the  opening  from  closing  too  quickly,  a  tube 
made  of  gold,  silver,  or  platinum,  and  fitted  to  a  small  tooth- 
plate,  should  be  inserted.  It  is  taken  out  and  cleansed  night  and 
morning,  and  plugged  during  meals.  In  those  cases  secondary 
to  intranasal  disease,  the  first  essential  is  to  deal  with  the  origin 
of  the  mischief  in  the  nose  by  scraping  away  all  granulation  tissue 
and  diseased  bone.  The  antrum  is  often  opened  in  this  way 
from  the  nose,  and  in  the  majority  of  cases  this  will  suffice  to 
enable  the  cavity  to  be  irrigated  and  drained.  In  old-standing 
cases  where  chronic  suppuration  persists,  the  cavity  should  be 
freely  opened  up  from  the  mouth,  examined  by  the  finger,  scraped, 
flushed,  and  stuffed  with  gauze. 

Hydrops  Antri  is  the  term  applied  to  a  chronic  distension  of 
the  antrum  with  a  glairy  mucoid  fluid,  somewhat  similar  in 
character  to  that  contained  in  a  ranula.  The  condition  is  pain- 
less, and  free  from  inflammatory  phenomena,  and  as  •  the  ex- 
pansion increases,  eggshell  crackling  of  the  anterior  wall,  or  even 
distinct  fluctuation,  may  be  observed.  It  was  formerly  supposed 
to  arise  from  obstruction  to  the  aperture  into  the  nose  and  re- 
tention of  secretion,  but  it  is  in  reality  due  to  a  cystic  tumour 
forming  from  the  mucous  membrane  and  the  glandular  elements 
contained*  therein,  or  to  a  dental  cyst  (p.  737)  which  has  en- 
croached on  the  antral  cavity.  The  treatment  required  is  to 
thoroughly  open  the  antrum  from  the  mouth  after  dividing  the 


742  A  MANUAL  OF  SURGERY 

mucous  membrane,  subsequently  removing  a  sufficient  portion  of 
the  anterior  wall  to  enable  it  to  be  washed  out  and  drained. 

Various  Tumours  may  originate  in  the  antrum,  e.g.^  mucous 
polypi,  fibromata,  odontomata,  osteomata,  sarcomata,  and  cancers. 
If  limited  to  the  cavity,  they  produce  no  definite  symptoms, 
except  when  large  enough  to  cause  expansion  of  its  walls. 
Malignant  growths,  however,  usually  pass  beyond  the  limits  of 
the  antrum,  and  lead  to  the  usual  signs  of  malignant  disease  of 
the  upper  jaw.  Treatment  consists  in  removing  simple  growths, 
if  possible,  without  interfering  with  the  integrity  of  the  maxilla. 
This  may  be  accomplished  by  reflecting  the  overlying  cheek,  as 
in  incision  of  the  upper  jaw.  For  malignant  tumours,  removal 
of  the  whole  bone  is  the  only  possible  remedy. 


Tumours  of  the  Upper  Jaw. 

Many  of  the  Simple  Tumours  springing  from  the  upper  jaw 
have  been  already  described  amongst  those  involving  the  alveolar 
border  and  antrum.     Only  a  few  remain  to  be  dealt  with. 

Osteoma  occurs  either  in  the  form  of  a  tumour  composed  of 
compact  tissue,  then  usually  growing  within  the  antrum,  or  it  is 
occasionally  met  with  as  a  diffuse  symmetrical  overgrowth,  con- 
stituting the  condition  known  as  hontiasis  ossea.  A  few  cases  of 
Chondroma  have  also  been  repeated. 

By  Leontiasis  Ossea  is  meant  a  disease,  fortunately  very  rare, 
characterized  by  the  formation  of  diffuse  hyperostoses  from  either 
the  cranial  or  facial  bones,  or  from  both.  It  usually  commences 
in  young  adult  life,  and  both  rickets  and  syphilis  have  been 
suggested  as  playing  some  part  in  its  causation,  although  really 
nothing  definite  as  to  its  origin  is  known.  Nodular  outgrowths 
of  soft  spongy  bone  are  gradually  developed,  increasing  slowly 
in  size,  and  giving  rise  to  irregular  bony  protuberances  projecting 
beneath  the  skin,  and  when  affecting  the  maxillae  and  mandibles 
leading  to  an  extremely  repulsive  appearance  of  the  individual. 
Sometimes  merely  the  cranial  bones  are  affected,  at  other  times 
only  the  jaws,  whilst  occasionally  the  whole  skull  participates  in 
the  change,  which  is  almost  always  symmetrical.  As  growth  pro- 
gresses, the  new  bone  tends  to  encroach  on  the  cavities  contained 
within  the  skull,  so  that  the  antrum  may  be  obliterated,  the  eyes 
may  protrude  owing  to  the  contraction  of  the  intra-orbital  space, 
and  even  coma  and  death  may  supervene  from  cerebral  compres- 
sion. Prior  to  this,  however,  a  variety  of  symptoms,  especially 
neuralgia,  may  be  induced  by  pressure  on  the  cranial  nerves. 
Treatment  is  only  occasionally  possible,  and  consists  in  the  removal 
of  the  projecting  masses  of  bone  by  the  chisel.  A  few  fairly  satis- 
factory results  of  such  a  procedure  have  been  recorded. 
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Malignant  Disease  of  the  Upper  Jaw  occurs  in  the  form  of 
sarcoma  or  cancer. 

Sarcoma  is  perhaps  the  more  common,  and  originates  either 
from  the  anterior  wall,  from  the  cavity  of  the  antrum,  or  from  the 
spheno-maxillary  fossa  behind  the  bone.  Sarcomatous  naso- 
pharyngeal polypi  also  spread  from  the  nose,  and  involve  the 
maxilla  secondarily.  Not  unfrequently  these  growths  have  a  con- 
siderable ossific  deposit  within  them,  and  this  is  occasionally  so 
extensive  as  to  obliterate  the  antral  cavity,  and  convert  the  bone 
into  a  solid  mass. 

Cancer  develops  in  the  form  of  squamous  epithelioma,  springing 
from  the  gums ;  or  as  a  columnar  or  acinous  cancer  starting  in 
the  glandular  tissue,  found  both  in  the  nasal  and  antral  cavities. 

The  Clinical  Features  of  all  forms  of  malignant  disease  are 
practically  identical. 

If  arising  from  the  anterior  aspect  of  the  bone,  a  tumour  is  pro- 
duced which  projects  under  the  cheek,  the  tissues  of  which  are 
invaded  by  it ;  it  tends  to  travel  down  towards  the  mouth,  and  is 
readily  detected  through  the  mucous  membrane.  It  may,  how- 
ever, spread  deeply,  and  in  time  involve  the  cavity  of  the  antrum. 
It  causes  no  obstruction  to  nasal  respiration,  and  no  epiphora 
except  in  the  later  stagies. 

If  it  originates  within  the  antrum,  the  usual  signs  of  distension 
of  that  cavity  are  produced,  associated  with  a  foul,  and  often 
blood-stained,  discharge  from  the  nose,  within  which  the  ulcerated 
surface  of  the  growth  may  be  seen.  Epiphora  is  caused  by 
pressure  on  the  nasal  duct,  whilst  the  growth  has  been  known  to 
burrow  upwards  along  this  passage  and  project  near  the  inner 
canthus.  The  passage  of  air  through  the  nose  on  that  side  is  also 
impeded. 

If  the  growth  commences  behind  the  maxilla,  it  usually  springs 
from  one  of  the  walls  of  the  spheno-maxillary  fossa,  or  from  the 
base  of  the  skull,  and  is  then  characterized  by  a  great  tendency 
to  spread  or  burrow  in  all  directions.  Thus,  it  may  perhaps  push 
the  whole  bone  bodily  forwards  without  encroaching  upon  the 
antrum  ;  sometimes  it  finds  its  way  outwards  to  the  pterygoid 
fossa  through  the  pterygo-maxillary  fissure,  or  inwards  to  the 
nose  through  the  spheno- palatine  foramen,  or  even  up  into  the 
orbit ;  whilst  more  rarely  it  spreads  downwards  along  the  posterior 
palatine  canal,  so  as  to  appear  at  the  postero-external  corner  of 
the  palate  ;  in  the  later  stages  it  is  not  uncommon  to  find  the 
antral  cavity  also  involved,  and  even  the  base  of  the  skull  is  not 
exempt  from  the  ravages  of  the  disease. 

The  General  Signs  of  a  malignant  growth  of  the  superior 
maxilla  consist  in  the  appearance  of  a  tumour  which,  according 
to  its  origin,  produces  various  effects,  but  finally  tends  to  destroy 
the  bones  and  occupy  the  whole  of  the  maxillary  region.  It 
is    usually   accompanied    by  nasal    obstruction,  epiphora,    and 
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fre(iuently  by  a  discharge  of  blood  or  pus  from  the  nares.  Severe 
pain  sometimes  accompanies  the  process,  especially  affecting 
the  second  division  of  the  trigeminal.  Neighbouring  lymphatic 
j^lands  become  enlarged,  more  especially  in  the  carcinomata ; 
those  in  the  submaxillary  region  are  first  involved,  and  afterwards 
those  in  the  anterior  triangle  ;  secondary  deposits  in  the  viscera 
may  also  occur  somewhat  later.  The  tumour  follows  a  typical 
malignant  course,  and,  owing  to  the  great  vascularity  of  the  parts, 
its  onward  progress  is  very  rapid. 

The  Diagnosis  of  malignant  disease  of  the  jaw  from  a  simple 
tumour  should  be  readily  made  ;  the  later  age  at  which  it  appears, 
the  rapidity  of  its  growth,  the  greater  pain  and  more  abundant 
discharge  from  the  nose,  the  associated  enlargement  of  the 
lymphatic  glands,  and  the  tendency  to  spread  and  to  encroach 
upon  surrounding  structures,  all  point  to  malignant  disease.  In 
some  cases,  however,  an  exploratory  incision  must  be  made  into 
the  antrum,  in  order  to  make  certain  of  the  diagnosis.  More 
frequently  the  existence  of  a  tumour  at  all  is  for  some  time 
entirely  overlooked,  some  one  prominent  symptom,  such  as 
neuralgia  or  epiphora,  being  treated  without  ascertaining  the 
cause. 

Treatment  consists  in  free  removal  of  the  growth,  if  such  be 
practicable,  together  with  total  or  partial  ablation  of  the  superior 
maxilla.  Where,  however,  the  tissues  of  the  cheek  have  been 
invaded,  or  where  the  growth  has  spread  beyond  the  limits  of  the 
antrum,  the  surgeon  may  well  hesitate  Ivefore  recommending  an 
operation,  since  complete  eradication  is  always  a  matter  of  un- 
certainty and  difficulty,  and  often  secured  only  at  the  expense  of 
terrible  mutilation  and  considerable  risk  to  the  patient's  life.  Of 
course,  in  those  cases  which  spring  from  behind  the  maxilla, 
operative  treatment  should  never  be  lightly  undertaken. 

Excision  of  the  Superior  Maxilla. 

The  operation  is  performed  for  the  purpose  of  removing  new 
growths,  sinij^le  or  malignant,  either  originating  in  the  upper  jaw, 
or  cxlcndini;  into  it,  whilst  it  is  also  sometimes  employed  as  a 
prelimiti.ux  in  di'.dinj;  with  tumours  of  the  base  of  the  skull. 
N;Uui.dlv  Ihr  r\a«  t  Nlrps  vaiy  considerably  in  different  cases 
a«i«»iilmj;  lo  chr  i  h.ii.it  iri  and  t'\tenl  of  the  disease. 

Oporntion  Ihr  p.Uuni'^  head  and  shoulders  are  well  raised, 
and  ;ni;r'.lhi -.Li  i-.  inainLuiu'd  by  nuNUis  of  chloroform  given  by 
JunkiM's  .»pp.n.u»»-.  Some  svu^tH>ns  undertake  a  preliminary 
tiai'lu'o!oin\.  ;\\u\  phij;  tin*  pliaiynx,  in  order  to  prevent  the 
entian*!'  ol  bli»i»d  mlo  llu*  aii  passages,  but  such  is  scarcely 
necessaiy  oi  ilf.u.d^lr  it  j^oiul  assistance  is  to  hand,  since  it 
increases  to  a  ci-ilain  extent  the  risks  of  the  operation.  The 
proceeding  may  be  deseiibeil  in  staj^es  as  follows  : 
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Stage  I. :  Incision  and  Refiectitm  of  the  Soft  Structures  of  tht 
Cheek. — The  central  incisor  tooth  of  the  affected  side  having 
been  extracted,  the  upper  lip  is  divided  in  the  middle  line 
as  high  as  the  columna  nasi;  the 
incision  is  now  carried  round  the 
ala  and  alon^  the  side  of  the  nose, 
to  a  point  half  an  inch  below  the 
inner  canthus ;  it  thence  extends 
on  the  same  level  along  the  lower 
orbital  margin  to  a  point  below  its  I 
outer  border,  or  even  to  the  zygoma 
{Fig.  271,  A).  The  flap  thus  marked 
out  is  raised  from  the  bone,  and 
reflected  outwards  so  as  to  clear  the 
zygomatic  eminence,  the  knife  being 
carried  as  near  to  it  as  is  considered 
wise,  and  the  more  important  arteries 
secured,  as  they  are  divided,  by 
Spencer  Wells'  forceps. 

Stage  II.  :  Division  of  the  Bony 
Attachments. — A  keyho!e-saw  is  now  Fig.  271.— A.  Incision  for  Rk- 
passed  into  the  nose,  and  the  alve-  moval  ofSupbriohMaxjlla; 
olus  and  hard  palate  divided  from  ww""  c  ^"for^  Koch^r"" 
before  backwards  through  the  operation  kor  Removal  of 
empty  socket  of  the  central  incisor  Tongue. 
tooth.      There  is  no  need  to  incise 

the  mu  CO -periosteum  previously,  as  is  sometimes  recommended ; 
division  by  the  saw  causes  less  bleeding  than  the  use  of  the  knife. 
The  side  of  the  nose  is  then  freed  from  its  bony  attachments,  and 
the  periosteum  stripped  from  the  floor  of  the  orbit,  the  eyeball 
being  protected  by  a  spatula.  It  is  most  desirable  that  the  orbital 
periosteum  should  be  preserved  intact,  so  as  to  prevent  septic 
invasion  of  the  orbit.  The  nasal  process  of  the  superior  maxilla 
is  now  cut  through  with  a  saw,  and  also  the  malar  bone  divided  so 
as  to  open  into  the  spheno- maxillary  fissure.  The  surgeon  then 
takes  a  pair  of  long-handled  cutting  pliers,  and  completes  the 
division  of  each  of  these  bony  attachments,  but  reversing  the 
order,  dealing  with  the  malar  bone  first,  next  with  the  nasal  attach- 
ments, and  finally  with  the  palate.  The  cutting  pliers  must 
always  be  applied  with  the  smooth  surface  towards  the  tissues 
which  are  to  be  left,  and  the  bevelled  surface  towards  the  part 
which  is  to  be  removed  (Fig.  272).  When  the  section  of  the 
palate  is  completed,  the  cutting  pliers  are  used  as  a  lever  to  prise 
the  bone  out  of  its  bed,  the  sound  bone  acting  as  a  fulcrum, 
the  posterior  attachments  being  thus  fractured.  The  pterygoid 
processes  are  broken  through  close  to  their  origin  from  the 
sphenoid,  and  the  lateral  mass  of  the  ethmoid  yields  along  the 
inner  orbital  margin. 
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Stage  III :  Removal  of  the  Bone  and  Tumour. — The  bone  is  now 
seized  by  lion  forceps,  one  blade  holding  the  alveolus,  and  the 
other  the  infra-orbital  border,  and  twisted  out ;  the  mouth  is 
gagged  open,  and  the  soft  palate,  if  free  from  disease,  is  divided 
from  its  attachment  to  the  hard  by  a  transverse  incision,  and  all 
other  muscular  connections  severed.  Some  care  is  needed  Id  the 
removal  of  the  projecting  hamular  process.  Considerable  hsemor- 
rhage  may  occur  at  this  stage  from  some  of  the  braDches  of 
the  interna!  maKillary  artery,  especially  the  infra-orbital  and 
posterior  palatine;  it  is  checked  temporarily  by  plugging  the 
wound  firmly  with  a  sponge,  and  subsequently  the  chief  vessels 


y:<^^ 


are  secured  by  ligature,  whilst  smaller  bleeding  points  may  be 
touched  with  the  cautery.  Any  outlying  portions  of  the  tumour 
are  now  dealt  with,  and  the  cavity,  after  being  dabbed  over  with 
a  solution  of  chloride  of  zinc  (40  grains  to  the  ounce),  is  plugged 
with  strips  of  cyanide  gauze  soaked  in  the  iodoform  glycerine 
emulsion.  The  wound  in  the  cheek  is  closed,  the  greatest  care 
being  taken  to  obtain  accurate  apposition  of  the  flap,  especially  at 
the  lip  margin,  and  dressed  with  gauze  secured  with  collodion. 

In  the  majority  of  cases  there  is  comparatively  little  shock,  and 
the  patients  do  remarkably  well— at  any  rate,  for  a  time— although, 
unfortunately,  recurrence  is  only  too  likely  to  follow.  The  plug 
in  the  nose  is  left  in  iitu  for  twenty-four  hours,  and  then  removed 
through  the  mouth,  and  the  wound  irrigated  with  some  antiseptic 
solution.     The  plug  may  be  replaced,  but  can  usually  be  dispensed 
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with  if  the  patient  washes  out  the  cavity  several  times  a  day. 
Healing  is  effected  by  granulation,  and  of  course  a  large  gap 
communicating  with  the  mouth  remains.  This  can  be  sub- 
sequently remedied  by  an  obturator,  to  which  is  attached  a  cheek- 
plate  to  prevent  falling  in  of  the  cheek.  The  patient  is  fed  for 
the  first  few  days  by  the  rectum,  or  by  a  tube  passed  into  the 
pharynx,  but  soon  acquires  the  knack  of  swallowing  fluids, 
especially  when  the  soft  palate  has  been  left  intact. 

Partial  Operations. — Many  modifications  of  the  above  may  be 
undertaken  in  order  to  minimize,  as  far  as  possible,  the  amount 
of  tissue  removed,  and  to  prevent  any  unnecessary  scarring. 
When  the  alveolus  alone  needs  removal,  the  external  incision 
may  be  limited  to  division  of  the  lip,  the  soft  tissues  of  the  cheek 
being  stripped  up  as  far  as  necessary  from  the  bones.  If  part  of 
the  body  of  the  bone  requires  removal  as  well  as  the  alveolus,  only 
the  nasal  half  of  the  incision  need  be  made,  and  indeed,  wherever 
it  is  possible,  the  orbital  plate  should  be  left  in  order  to  prevent 
displacement  downwards  of  the  eye  and  subsequent  diplopia.  In 
such  cases  a  saw  is  carried  from  the  anterior  nares  across  the  front 
of  the  antrum  to  the  malar  bone.  The  alveolus  and  palate  are 
now  divided,  and  the  growth  with  this  portion  of  bone  detached 
from  its  posterior  connections.  The  upper  part  can  also  be  re- 
moved separately,  the  palate  and  alveolus  being  left  intact;  the 
operation  should,  in  fact,  never  be  looked  upon  as  a  fixed  and 
definite  proceeding,  but  may  be  modified  to  suit  the  particular 
exigencies  of  the  case. 

Various  forms  of  osteoplastic  resection  of  the  superior  maxilla 
required  for  the  treatment  of  tumours  of  the  naso-pharynx  are 
mentioned  later  (p.  766). 

TmnourB  of  tho  Lower  Jaw. 

These  are  similar  in  character  to  those  met  with  in  the  upper 
jaw.  Thus,  Chondroma,  Osteoma,  Fibroma,  and  the  simple  and 
malignant  forms  of  Epulis,  have  been  already  described. 

Dentigerons  Cysts  form  around  teeth  which  are  so  misplaced 
that  they  cannot  erupt ;  though  occasionally  seen  in  the  upper 
jaw,  they  are  much  more  common  in  the  lower.  Their  characters 
and  nature  have  been  already  described  under  the  title  oi  follicular 
odontomes  at  p.  171.  They  are  met  with  in  young  people,  and 
give  rise  to  expansion  of  the  jaw  (Fig.  273) ;  the  tumour  thus 
formed  is  at  first  hard  and  solid  to  the  touch,  but  later  on  egg- 
shell crackling  and  even  true  fluctuation  are  observed  when  the 
encasing  wall  has  become  thin  or  absorbed.  Irregularity  in 
the  line  of  the  permanent  teeth  may  sometimes  be  noted,  but 
not  necessarily,  since  the  milk  tooth  corresponding  to  that  which 
is  misplaced  is  not  always  shed,  owing  to  the  absence  of  pressure 
from  below.  Occasionally  suppuration  within  the  cavity  may  be 
caused  by  an  extension  of  inflammation  from  the  fang  01  a  neigh- 
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l«>urint;  toolh,  or  by  the  cyst  being  opened  during  its  extraction. 

A    sinus    discharging    offensive   pus   will    then    form,    and    the 

surrounding  tissues  become  red 

y^    s  and  congested.     Treatment  con- 

i      ^.  sists  in  freely  opening  the  cyst 

w^'-JV  through  the  mucous  membrane, 

I     9  and  removing  a  sufficient  por- 

,'-»A.       .  Jf  tion  of  the  bony  wall  to  allow 

k  W^^  ~     m  of  the  removal  of  the  misplaced 

I  ^■^j^L  tooth.     The  cavity  is  left  open 

^    l^rfiwl  ^^^  allowed  to  heal  by  granu- 

I     i^r  M'    \  lation,    during    which     process 

^     J%^  I        y  strict    attention    to    cleanliness 

must  be  observed. 

Fibrocystic    Biseue    of    the 

J&w  {epithelial  odonimnt,  p.    171) 

has  been  already  mentioned  as 

characterized  by  the  formation 

of  a  tumour,  often  of  great  size, 

which  consists  of  spaces  lined 

with    cuboidal    epithelium,   and 

I   supposed  to  originate  from  the 

enamel    organ    (Fig.    274),      It 

s  most  frequently  in  young 

people,  and,   as  a  rule,   runs    a 

perfectly  lien ign  course, although 

when  of  large  size  it  may  lead  to 

serious  results.    The  only  Treat- 

^'or"riiE  """^   consists    in    complete    re- 

D  TnoTH  moval  of  the  affected  portion  of 

nus    IT.  the  jaw. 

LSEUM.)  Myeloid  Sarcoma  is  met  with 
in  the  lower  jaw,  not  only  in  the 
form  of  a  malignant  epulis,  but  also  occasionally  as  a  central 
growth,  usually  attacking  the  median  portion  of  the  Iwne,  which 
becomes  expanded  in  the  same  way  as  when  a  similar  disease 
invades  the  end  of  a  long  bone.  It  presents  but  slight  evidences 
of  malignancy,  and  may  be  treated  in  the  first  place  by  opening 
the  outer  shell  of  bone  and  scraping  away  the  soft  contents,  the 
cavity  thus  formed  lieing  swabbed  out  with  pure  carbolic  acid, 
and  plugged  with  gauze.  Should  it  recur,  the  affected  portion  of 
the  lK)ne  must  be  removed.  Whenever  possible,  a  bridge  of 
osseous  tissue  is  left  so  as  to  connect  the  two  segments  of  the 
jaw  ;  if  this  is  not  attended  to,  they  arc  likely  to  fall  together,  and 
lead  to  considerable  trouble.  If  the  whole  thickness  of  the  bone 
is  excised,  a  wire  frame  or  splint  should  at  once  be  introduced 
between  the  fragments  with  the  same  object.  It  is  replaced  later 
on  by  a  suitable  plate  carrying  artificial  teeth. 
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Bound-  or  Spiudle-Ofllled  Ssicoma  also  occurs,  usually  sprioging 
from  the  periosteum,  the  deeper  parts  undergoing  ossification. 
The  course  is  typically  malignant,  and  free  removal  of  the  affected 
portion  of  the  bone  must  be  undertaken. 

Epithelioma  invades  the  lower  jaw  as  an  extension  of  a  similar 
aflfection  arising  either  from  the  gum,  lips,  or  tongue.  Excision 
of  a  portion  of  the  bone  together  with  the  primary  disease  is 
always  required,  unless  it  has  extended  so  far  as  to  render  extir- 
pation impracticable. 

Excision  of  the  Lower  Jaw  is  employed  in  the  treatment  of 
various  tumours  arising  from  that  bone,  as  also  sometimes  for 
extensive  necrosis.  In  the  latter  case  it  may  be  possible  to  deal 
with  it  from  the  mouth,  but  when  required  for  the  treatment  of 
malignant  disease  an  external  incision  is  absolutely  essential. 


Fio    274— Fihiko-CYSTic  Disease  of  the  I.owih  Jaw, 
(By  kind  permission  of  llie  Council  of  the  Royat  College  of  Surgeons.) 

If  the  whole  of  one  side  is  to  be  removed,  an  incision  is  made, 
reaching  from  just  below  the  red  margin  of  the  lip  downwards  to 
a  point  immediately  below  the  symphysis,  and  thence  along  the 
under  surface  of  the  body  of  the  jaw  as  for  as  the  angle;  it  is 
then  prolonged  upwards  as  far  as  the  posterior  border  of  the 
vertical  ramus,  not  extending  further  than  the  attachment  of  the 
lobule  of  the  ear,  so  as  to  avoid  the  facial  nerve  (Fig.  271,  B). 
When  a  large  tumour  is  l)eing  dealt  with,  the  whole  thickness  of 
the  lip  should  be  divided,  and  the  flap  thus  marked  out  dissected 
off  the  bone,  and  turned  outwards.  Where,  however,  the  upper 
portion  of  the  hp  is  left,  the  incisions  are  carried  down  to  the 
bone,  the  facial  vessels  being  secured  above  and  below  before 
division.  The  soft  parts  are  then  freed  from  the  outer  aspect  of 
the  bone,  and  the  cavity  of  the  mouth  opened.  The  central  incisor 
tooth  is  drawn,  and  the  jaw  divided  through  the  empty  socket 
with  a  saw  and  cutting  pliers.  By  this  means  the  genial  tubercles 
and  their  attached  muscles  are  not  encroached  on,  and  the  move- 
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ments  of  the  tongue  are  left  unimpaired.  The  bone  is  seized  and 
drawn  outwards,  so  that  its  internal  connections  as  £ar  as  the 
angle  may  be  divided.  It  must  then  be  firmly  depressed,  and  the 
muscular  attachments  of  the  masseter  on  the  outer  side,  and  of  the 
internal  pterygoid  on  the  inner,  cut  through.  The  inferior  dental 
nerve  and  artery  will  also  be  met  with  at  this  stage.  By  still 
further  depressing  the  bone,  the  temporal  tendon  is  exposed  and 
should  be  divided  by  successive  touches  of  the  knife,  which  is  kept 
close  to  the  bone.  Finally,  the  condyle  is  freed  after  division  of 
the  external  pterygoid  muscle  and  of  the  ligaments  of  the  temporo- 
maxillary  articulation.  The  proximity  of  the  internal  maxillary 
artery  to  the  inner  aspect  of  the  neck  of  the  bone  must  be  remem- 
bered, and  hence  it  is*  important  to  keep  the  blade  of  the  knife 
directed  towards  the  bone.  After  haemorrhage  has  been  arrested, 
the  wound  is  stitched  together  and  dressed  with  collodion  and 
gauze ;  possibly  a  drainage-tube  may  be  inserted  with  advantage 
for  a  few  days  through  the  floor  of  the  mouth.  Considerable 
deformity  usually  results  from  this  operation,  owing  to  the  remain- 
ing half  of  the  bone  being  drawn  across  the  middle  line. 

Diseases  of  the  Temporo-MaTJllary  Articulation. 

Acute  Sjrnovitis  may  supervene  in  the  course  of  an  attack  of 
rheumatic  fever,  and  is  evidenced  by  pain  on  movement  of  the 
jaw,  with  swelling  due  to  a  serous  effusion  into  and  around  the 
joint.  Resolution  usually  follows,  but  fibroid  thickening  of  the 
ligaments  and  impairment  of  movement  may  result. 

Acute  Arthritis  arises  from  pya?mic  infection  after  the  ex- 
anthemata, or  from  gonorrhoea,  but  may  be  caused  by  direct  ex- 
tension of  inflammation  from  the  middle  ear,  as  in  scarlatina.  It 
occurs  in  children,  and  is  due  *  to  the  persistence  of  a  hiatus  in 
that  part  of  the  tympanic  plate  which  forms  the  floor  of  the  meatus 
and  the  roof  of  the  articulation  '  (Barker).  It  is  characterized  by 
the  usual  signs  of  a  severe  locaUzed  inflammation,  with  the  forma- 
tion of  abscesses,  and  results  commonly  in  ankylosis.  Rest  and 
the  antiseptic  opening  of  abscesses  constitute  the  only  early  treat- 
ment, although  excision  of  the  condyle  is  sometimes  required  at 
a  later  date. 

Osteo-arthritis  is  by  no  means  a  rare  aflection  of  this  joint. 
It  is  often  symmetrical,  and  characterized  by  an  enlargement 
of  the  condyle,  which  can  be  felt  distinctly  in  front  of  the  tragus, 
especially  on  opening  the  mouth,  when  crepitus  is  also  noticed. 
The  pain  is  worse  at  night  and  in  wet  weather,  and  the  jaw 
becomes  deflected  to  the  sound  side  if  the  disease  is  unilateral ; 
when  both  sides  are  afliected,  the  jaw  is  pushed  forwards,  and 
the  chin  projects.  The  articular  cartilage  undergoes  the  usual 
changes,  the  inter-articular  cartilage  disappears,  and  the  glenoid 
cavity  becomes  enlarged   and   flattened,  so  that  the  eminentia 
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articularis  is  relatively  less  marked,  thus  permitting  the  external 
pterygoid  muscle  to  draw  the  condyle  forwards.  After  a  time, 
considerable  difficulty  is  experienced  in  opening  the  mouth,  even 
amounting  to  ankylosis.  Ordinary  medical  treatment  may  be  used 
in  the  early  stages,  but  in  the  later  the  condyle  of  the  jaw  should 
be  excised,  a  proceeding  followed  by  excellent  results. 

Tuberculous  Disease  may  arise  either  in  the  bone  or  synovial 
membrane,  perhaps  spreading  to  it  from  neighbouring  lymphatic 
glands.  It  runs  the  usual  course  of  the  disease,  terminating  in 
caries  of  the  condyle,  and  ankylosis  after  protracted  suppuration  ; 
to  prevent  this,  excision  of  the  condyle  is  indicated. 

Immobility  or  Closure  of  the  Jaw  may  be  caused  by  a  variety 
of  conditions : 

1.  True  ankylosis  of  the  temp>oro-maxillary  joint,  fibrous  or 
osseous,  as  the  result  of  any  of  the  diseases  mentioned  above. 

2.  Cicatricial  contraction  of  the  soft  structures  either  within  or 
without  the  mouth,  as  from  burns,  lupus,  or  extensive  operations 
in  the  pterygoid  regions  upon  the  roots  of  the  fifth  nerve,  from 
cancrum  oris,  or  very  rarely  from  myositis  ossificans. 

3.  Spasm  of  the  muscles  of  the  jaw  (or  trismus),  due  to  reflex 
irritation,  as  from  carious  teeth,  or  an  unerupted  wisdom-tooth, 
or  some  other  local  lesion.  It  is  occasionally  hysterical,  and  is 
one  of  the  early  symptoms  of  tetanus. 

4.  Local  inflammatory  conditions  often  render  opening  of  the 
mouth  impossible,  both  from  the  pain  and  swelling — e.g,,  in  mumps, 
parotid  abscess,  acute  alveolar  periostitis — whilst  in  epithelioma 
and  various  forms  of  tumour  the  size  of  the  growth  may  seriously 
impair  the  mobility  of  the  jaw. 

The  term  ankylosis  can  only  be  applied  to  the  conditions  men- 
tioned in  the  first  two  groups.  In  the  others  appropriate  treat- 
ment must  be  instituted  according  to  the  character  of  the  affection. 
Where  the  closure  of  the  jaw  is  permanent,  it  may  be  due  to 
osseous  ankylosis,  the  bony  masses  extending  not  only  between 
the  articular  surfaces,  but  also  between  the  alveoli,  or  to  fibrous 
adhesions  within  the  joint,  or  to  extra-articular  contraction  of  the 
soft  parts,  the  skin  and  mucous  membrane  being  not  only  involved, 
but  also  frequently  the  muscles  and  deeper  structures. 

Division  of  the  neck  of  the  bone  or  excision  of  the  head  may 
thus  be  impracticable,  or,  even  if  possible,  is  useless,  since  the 
muscles  of  the  jaw  hold  the  surfaces  in  such  good  apposition  as 
to  bring  about  a  recurrence  of  bony  union,  unless  obviated  by 
implanting  a  flap  of  the  temporal  muscle  or  a  vulcanite  plate 
between  the  bony  surfaces.  Division  of  the  intra-  or-  extra-buccal 
cicatrices  is  unsatisfactory,  owing  to  their  rapid  re-formation.  The 
best  treatment  in  most  cases  is  either  removal  of  the  vertical  ramus 
of  the  jaw  down  to  the  level  of  the  alveolus,  or  the  plan  suggested 
by  Esmarch,  viz.,  excision  of  a  wedge  of  bone,  with  its  apex 
towards  the  alveolar  border,  from  the  neighbourhood  of  the  angle, 
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and  the  establishment  of  an  artificial  joint  at  that  spot.  The 
incision  should  be  made  below  and  behind  the  angle  down  to  the 
bone,  from  which  the  periosteum  is  stripped  up,  and  division  is 
accomplished  by  means  of  the  saw. 

Excision  of  the  Condyle  of  the  Jaw  is  not  always  a  simple 
operation,  since  the  space  at  the  surgeon's  disposal  is  very  limited, 
owing  to  the  presence  of  the  zygoma  above,  of  the  facial  nerve 
below,  of  the  parotid  gland  in  front,  and  the  external  ear  behind. 
The  best  incision  is  a  curvilinear  one,  commencing  over  the  middle 
of  the  zygoma,  and  passing  downwards  in  front  of  the  tragus.  It 
should  merely  divide  the  skin  and  subcutaneous  tissue,  and  the 
flap  thus  marked  out  is  turned  forwards.  A  transverse  incision 
is  now  made  through  the  deep  fascia  immediately  below  the 
posterior  extremity  of  the  zygoma,  extending  down  to  the  neck  of 
the  bone,  which  is  cleared  by  a  raspatory  and  divided  by  cutting 
pliers;  the  condyle  is  then  grasped  by  necrosis  forceps,  and 
twisted  out.  But  little  bleeding  occurs,  and  the  wound  heals  by 
first  intention  except  along  the  track  of  the  drainage-tube,  which 
should  always  be  employed. 


CHAPTER  XXVI. 
AFFECTIONS  OF  THE  NOSE  AND  NASO-PHABTNX. 

Affections  of  the  Outer  Nose. — Several  forms  of  Id  jury,  including 
fracture  of  the  nasal  bones  and  separation  of  the  cartilages,  have 
been  already  iloticed  (p.  439). 

Depression  dt  Flattening  of  the  Bridge  of  the  Nose  is  either  a 
result  of  traumatism,  such  as  a  fracture  of  the  nasal  bones,  or 
may  arise  from  defective  growth  of  the  ethmo- vomerine  septum, 
due  to  disease  either  of  syphilitic  or  tuberculous  origin  early  in 
life,  whilst  it  may  also  result  from  similar  conditions  occurring  in 
the  course  of  tertiary  syphilis.  If  caused  by  injury,  and  dealt 
with  promptly,  it  may  be  remedied ;  but  when  once  acquired,  and 
especially  if  the  consequence  of  disease,  treatment  is  well-nigh 
impracticable.  Several  cases  have  been  lately  recorded,  however, 
in  which  bone-grafting  has  been  successful.  An  incision  is  made 
down  the  middle  line  of  the  nose,  the  soft  parts  are  reflected  on 
either  side,  and,  after  making  a  comfortable  bed  for  it,  the  bone- 
graft  is  introduced,  and  kept  in  position  partly  by  sutures,  but 
mainly  by  closing  up  the  wound  in  the  soft  tissues.  In  one  case 
the  patient's  own  fourth  metatarsal  bone  was  utilized  with  success, 
whilst  platinum,  gold,  or  celluloid  frames  have  also  been  employed 
in  the  same  way. 

Expansion  of  the  Bridge  of  the  Nose  is  always  the  outcome 
of  some  long-continued  intranasal  pressure,  especially  from  the 
growth  of  polypi.  It  rarely  follows  the  development  of  mucous 
polypi,  except  when  they  are  very  large  and  chronic,  but  it  is  not 
an  uncommon  accompaniment  of  the  nbrous  or  fibro-sarcomatous 
variety.  The  bridge  is  flattened  and  bulged  out  on  either  side, 
giving  the  face  an  appearance  justifying  the  name  *  frog-nose' 
which  has  been  applied  to  it. 

It  is  impossible  to  discuss  all  the  different  affections  of  the  skin 
of  the  nose.  Many  of  t^m  are  associated  with  the  sebaceous 
glands,   which    in    this   region   are   very   large    and    abundant. 
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Thus,  acne  is  commonly  met  with,  arising  from  an  inilammatioii 
of  the  (^Innds  after  obstruction  to  their  ducts.  It  is  especial]; 
fre(|Lient  in  drinkers  and  dyspeptics,  women  addicted  to  tea- 
drinking  often  suffering  severely.  When  the  superficial  capillaries 
liecome  markedly  dilated  and  the  face  readily  flushes  on  the 
imbibition  of  hot  or  stimulating  fluids,  the  term  rosacea  is  attached 
to  it,  whilst  if  acne  pustules  are  also  present,  it  is  known  as  acne 
rosacea.  Sometimes  the  spots  become  much  enlarged,  and  there 
is  a  considerable  amount  of  infiltration  of  the  base,  a  coDditioD 
descrilied  as  acne  hyperfrophicum.  In  the  most  exaggerated  stage 
the  sebaceous  glands  Iteconie  overgrown  and  form  large  protu- 
berant nodular  masses  projecting  from  the  end  of  the  nose,  and 
covered  with  red  greasy  skin,  in  which  the  dilated  orifices  of  the 
glands  are  very  evident,  and  with  dilated  capillaries  coursing 
freely  over  them.  This  condition  is 
"^^^^^^s:^  generally  known  as  lipoma  nasi,  rkiiu- 

"  phyma,    or    luimmer-nose     (Fig.     275). 

The  treatment  of  simple  acne  con- 
sists in  correcting  the  dyspepsia,  and 
limiting  the  amount  of,  or  interdicting 
entirely,  alcohol  or  tea.  Capsules  ol 
ichthyol  (3  to  10  minims),  may  also 
be  administered  thrice  daily,  and 
soothing  applications  should  be  used 
locjilly,  such  ius  a  lotion  consisting 
of  calamine,  oxide  of  i^inc  and  pre- 
cipitated sulphur,  held  in  suspension 
with  glycerine  and  lime  -  water. 
;  Dilateti  and  unsightly  capillaries 
may  be  dealt  with  by  puncturing 
them  with  the  gal  vano- cautery  or  an 
electrolytic  needle.  Kliinophyma  requires  operative  proceedings  ; 
the  protuberant  mass  should  be  freely  dissected  away  from  the 
cartilages,  and  the  raw  surface  either  left  to  cicatrize,  or  dealt 
with  by  Thiersch's  method  of  skin-grafting. 

Partial  or  Total  DeBtrucUon  of  tlie  Hose  may  result  from  trau- 
matism, but  usually  from  some  chronic  inflammatory  or  malignant 
growth,  such  as  lupus,  tertiary  syphilis,  or  rodent  ulcer.  Epi- 
thelioma sometimes  attacks  it,  and  requires  total  removal  of  the 
nose  for  its  cure.  In  any  of  these  conditions  the  resulting  de- 
formity is  so  repulsive  that  the  surgeon  is  certain  to  be  asked  to 
undertake  some  proceeding  to  remedy  it.  Indian  surgeons  have 
had  a  gttod  deal  of  experience  in  this  direction,  since  in  that 
country  cutting  off  the  nose  is  often  resorted  to  as  a  means  of 
avenging  some  real  or  fancied  wrong.  Various  plastic  operations 
have  been  devised,  which,  however,  we  can  only  indicate  briefly 
here,  referring  students  to  larger  works  of  operative  surgery  for 
fuller  details. 


AFFECTIONS  OF  THE  NOSE  AND  NASO-PHARYNX 


755 


The  chief  methods  of  Rhinoplasty  are  as  follows : 

1.  The  so-called  Indian  method*  consists  in  the  formation  of  a  nose  from  a 
flap  of  skin  obtained  from  the  forehead.  The  flap  (Fig.  276)  is  more  or  less 
pyriform,  with  the  pedicle  so  placed  as  to  contain  one  of  the  frontal  arteries 
and  the  supratrochlear  nerve.  Necessarily  its  exact  shape  and  size  vary  with 
the  character  of  the  defect  and  with  the  type  of  nose  desired.  Keegan.  who 
has  done  some  excellent  work  in  this  direction,  advises  that  the  skin  covering 
the  nasal  bones,  as  high  as  the  level  where  the  bridge  of  spectacles  would  rest, 
should  first  be  turned  down  in  two  flaps,  using  their  attachment  to  the  nasal 
mucosa  as  a  hinge,  so  that  the  cutaneous  surface  shall  look  inwards  and  the  raw 
surface  outwards.  Over  these  the  forehead  flap  is  placed,  and  there  should  be 
sufficient  tissue  in  the  nasal  flaps  to  enable  their  free  ends  to  be  stitched  below 
to  the  forehead  flap  on  either  side  of  thecolumna,  thus  completing  the  anterior 
nares.  The  columna  itself  is  formed  by  the  free  end  of  the  forehead  flap. 
Drainage-tubes  are  inserted  through  the  anterior  nares  and  kept  in  position  for 
ten  to  fourteen  days.  The  lateral  margins  of  the  flap  are  carefully  sutured  to 
the  freshened  edges  of  the  defect.  When  the  union  of  the  lower  portion  is 
sufficiently  firm,  the  nose  is  made  more  shapely  by  partially  dividing  the 
twisted  pedicle,  but  if  possible  the  integrity  of  the  frontal  artery  should  still 
be  retained.  The  wound  in  the  forehead  is  drawn  together  as  far  as  possible 
by  sutures,,  and  healing  promoted  later  by  skin- 
grafting. 

2.  In  the  Tagliacozzian  or  Italian  operation  (so 
called  from  Tagliacozzi,  the  surgeon  who  first 
proposed  it)  a  flap  of  skin  is  taken  from  the 
arm.  The  pedicle  must  always  be  broad,  and  is 
left  attached  to  the  upper  part  of  the  inner 
aspect  of  the  arm  ;  it  must  be  so  placed  that  it 
can  be  brought  into  apposition  with  the  nasal 
defect  without  tension,  the  forearm  and  hand 
being  fixed  by  a  suitable  apparatus  above  the 
head,  and  retained  there  until  good  union  has 
been  accomplished,  when  the  pedicle  is  gradually 
divided.  Absolute  fixation  of  the  arm  is  an 
essential,  and  as  this  may  need  to  be  maintained 
for  two  or  three  weeks,  the  patient  needs  a  con- 
siderable amount  of  pluck  and  perseverance 
When  the  pedicle  has  been  detached,  subse- 
quent  plastic  measures  are  reouired  to  mould  f,^.  ^yG.-lNDiAN  Method 
the  new  tissue  to  the  shape  of  the  nose.  ^^  Rhinoplasty,  showing 

3.  The  cheeks  have  also  been  made  use  of  in 
what  is  known  as  the  French  method  to  supply 
material  for  the  nose,  flaps  being  dissected  up 
from  either  side,  and  united  in  the  middle  line.    The    points    A    and    B    are 

4.  The  above  operations  have  the  great  objec-  brought  down  to  A*  and  B^ 
tion  that  the  new  nose  only  consists  of  soft  when  the  flap  is  twisted 
tissues,  and  hence  is  very  likely  to  shrivel  up       into  position. 

and  contract,  so  that  all  that  is  finally  obtained 

is  a  covering  for  the  defect,  which  is  often  quite  flush  with  the  surface.  To 
obviate  this,  and  to  secure  a  bony  basis  for  the  nose,  attempts  have  been  made 
to  utilize  a  finger  for  the  purpose,  and  Mr.  Astley  Bloxam  has  had  one  or 
more  successful  cases.  The  terminal  phalanx  is  removed,  the  soft  parts  split 
down  the  middle  line  on  the  palmar  aspect,  and  the  divided  segments  united 
by  suture  to  the  margins  of  the  nasal  defect.  When  union  is  secured,  the 
amputation  of  the  finger  is  completed. 

Naturally,  where  only  a  portion  of  the  nose  is  destroyed,  partial  operations 
can  be  devised  to  meet  the  requirements  of  the  case. 

•  For  full  details  of  this  plan  we  would  refer  to  Keegan 's  '  Rhinoplastic 
Operations.'    Bailli^re,  Tindall  and  Cox,  1900. 
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Examination  of  the  Nose  and  Naso-Pluurnx.  In  order  to  under- 
stand fully  the  diseases  of  the  nose,  it  is  essential  that  the  interior 
of  the  organ  be  efficiently  examined,  and  to  do  this  three  chief 
methods  are  resorted  to. 

1.  Anterior  rhifwscopy  consists  in  the  illumination  of  the  front  of 
the  nasal  cavity  through  the  anterior  nares.  A  good  light  is 
required,  such  as  that  derived  from  an  electric  head-lamp,  and 
some  form  of  nasal  speculum.  Perhaps  Thudichum's  speculum 
is  one  of  the  best ;  it  consists  of  two  unfenestrated  blades,  con- 
nected by  a  U-shaped  spring,  which  is  held  in  the  hand,  whilst 
the  blades  are  inserted  into  the  nostril,  the  nasal  vibrissas  being 
thus  held  aside;  the  ring  and  index  fingers  are  placed  one  on 
each  limb,  so  as  to  regulate  the  amount  of  tension,  and  prevent 
painful  overstretching.  By  this  or  similar  means  one  is  enabled 
to  see  the  anterior  part  of  the  nasal  fossai,  including  the  inferior 
turbinated  bone  and  the  erectile  tissue  at  its  anterior  extremity. 
The  amount  of  distension  of  the  latter  limits  the  view:  of  other 
structures;  if  greatly  swollen,  it  feels  soft  and  even  fluctuating,  but 
collapses  entirely  on  the  application  of  a  5  per  cent,  solution  of 
cocaine,  allowing  the  free  convex  border  of  the  middle  turbinated 
bone  to  come  into  view,  as  also  the  cleft  or  olfactory  fissure 
between  it  and  the  septum.  The  septum  can  also  be  examined, 
frequently  showing  deviations  from  the  middle  line,  and  thickenings 
or  spurs  of  bone  or  cartilage,  which  run  in  an  antero-posterior  or 
vertical  direction.  A  certain  amount  of  erectile  tissue  is  also 
present  on  the  septum. 

The  introduction  of  a  sterilized  probe  under  the  guidance  of  the 
eye  is  of  the  greatest  value  in  examining  the  nose.  It  not  only 
serves  to  distinguish  the  different  qualities  of  growth  that  can  be 
seen,  but  will  also  give  information  concerning  regions  beyond  the 
surgeon's  eye. 

2.  Hy  posterior  rhinoscopy  is  meant  an  examination  of  the  pos- 
terior nares  by  a  mirror  placed  behind  the  uvula  and  soft  palate. 
It  is  by  no  means  easy  to  accomplish,  and  requires  some  dexterity 
and  practice.  The  tongue  should  be  depressed,  and  a  small 
mirror,  previously  warmed  to  prevent  condensation  of  moisture, 
is  then  passed  behind  the  uvula,  without  touching  it  or  the 
posterior  wall  of  the  pharynx,  and  by  shifting  its  angle  and 
position  a  view  should  be  obtained  of  the  structures  exposed 
posteriorly.  If  not  successful,  and  it  is  absolutely  necessary  to 
obtain  a  view,  the  fauces  should  be  cocainized  and  the  velum  held 
up  by  some  form  of  palate  retractor,  such  as  White's.  The 
posterior  nares  (or  choana?)  are  seen,  separated  by  the  vertical 
posterior  free  margin  of  the  septum,  and  within  each  cavity  the 
rounded  ends  of  the  turbinated  bones  with  the  meatuses  inter- 
vening. The  inferior  meatus  often  looks  very  small  owing  to 
the  prominence  of  the  velum  palati,  whilst  the  middle  meatus 
may  be  encroached  on  by  the  tumefaction  of  the  erectile  tissue 
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at  the  back  of  the  inferior  spongy  bone.  Outside  the  choanae 
are  seen  the  yellowish  openings  of  the  Eustachian  tubes,  whilst 
above  and  between  them  Luschka's  tonsil,  a  raised  collection 
of  lymphoid  tissue  in  the  roof  of  the  pharynx,  is  occasionally 
observed. 

3.  Palpation  of  the  Posterior  Nares,  with  the  index  finger,  pre- 
viously disinfected,  will,  however,  give  better  results  in  the 
majority  of  cases  to  those  who  are  not  specially  practised  in  the 
above  method.  The  index  finger  is  passed  behind  the  uvula  and 
velum,  and  the  nares  can  then  be  well  explored,  and  the  existence 
of  adenoids  or  other  growths  determined. 

• 

Foreign  Bodies  are  rarely  impacted  in  the  nasal  passages  except 
in  children,  in  whom  the  condition  is  not  uncommon.  Any  uni- 
lateral purulent  discharge  from  a  child's  nose  should  suggest  the 
likelihood  of  such  an  occurrence,  peas,  beads,  or  buttons,  being 
the  substances  usually  introduced.  A  certain  amount  of  unilateral 
obstruction  to  nasal  respiration  is  caused  thereby,  followed  by  a 
catarrhal  or  even  suppurative  rhinitis,  and  in  old-standing  cases 
a  rhinolith  or  nasal  calculus  may  be  caused  by  the  deposit  of 
inspissated  mucus  upon  the  outer  surface  of  a  foreign  body. 
Removal  is  often  effected  by  syringing  out  through  the  unaffected 
nostril,  the  lotion  rushing  back  through  the  other  side,  and 
carrying  the  intruding  body  before  it.  Failing  this,  the  child 
should  be  anaesthetized  and  a  forceps  or  scoop  employed,  the 
surgeon's  manipulations  being  guided  by  a  rhinoscope  and  frontal 
illumination.  Necessarily,  all  instruments  used  for  this  purpose 
should  be  thoroughly  sterilized.  After  the  removal,  the  nostrils 
are  carefully  washed  out  for  a  few  days  with  a  weak  alkaline 
antiseptic  lotion,  such  as  salt  and  water  to  which  a  little  sanitas 
has  been  added. 

Acute  Bhinitifl. — Several  distinct  varieties  of  this  affection  are 
described. 

1.  The  Catarrhal  form  is  extremely  common,  constituting  what 
is  popularly  known  as  a  '  cold  in  the  head.'  Not  only  is  the 
nasal  mucosa  involved,  but  the  inflammation  often  extends  to  the 
frontal  or  maxillary  sinuses,  causing  brow-ache  and  face-ache, 
whilst  if  it  spreads  to  the  mucous  lining  of  the  Eustachian  tube, 
temporary  deafness  may  ensue.  In  infants  great  dyspnoea  often 
results  owing  to  the  extreme  narrowness  of  the  nasal  passages, 
and  this  may  be  so  marked  as  to  interfere  for  a  time  with  breast 
feeding.  Apart  from  the  usual  domestic  remedies  directed  to  in- 
creasing the  action  of  the  bowels,  kidneys,  and  skin,  considerable 
relief  can  often  be  obtained  by  washing  out  the  nasal  cavities  three 
or  four  times  a  day  with  a  weak  warm  alkaline  lotion  containing 
borax  and  possibly  a  little  menthol. 

2.  A  Suppurative  form  arises  not  unfrequently  as  a  result  of  acute 
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suppuration  in  one  of  the  accessory  sinuses  (acute  empyema),  and 
then  treatment  must  be  mainly  directed  to  the  sinus.  (Occa- 
sionally it  is  due  to  gonorrhoeal  infection  either  in  adults  or 
infants,  but  perhaps  more  commonly  in  the  latter.  The  discharge 
is  abundant,  and  causes  much  obstruction  to  nasal  respiration, 
whilst  ulceration  is  likely  to  occur.  The  passages  must  be  well 
cleansed  with  a  solution  of  boric  acid  several  times  daily,  and  the 
interior  sprayed  or  painted  with  a  weak  solution  of  nitrate  of 
silver  (gr.  5  to  i  ounce)  once  every  day  as  long  as  the  suppuration 
continues. 

3.  True  diphtheria  also  occurs  in  the  nasal  fossae,  usually  as  a 
complication  of  the  same  disease  elsewhere,  and  requiring  a  similar 
form  of  treatment. 

Ohronic  Rhinitis. — So  many  distinct  types  of  chronic  inflamma- 
tion of  the  interior  of  the  nose  have  been  differentiated  of  late 
years  that  it  is  impossible  for  us  to  give  more  than  the  barest 
outline  of  them.  For  fuller  details  we  would  refer  readers  to 
Dr.  Greville  Macdonald's  excellent  work  on  diseases  of  the 
nose."' 

One  of  the  forms  most  commonly  met  with  is  characterized  by 
engorgement  of  the  erectile  tissue  covering  the  inferior  turbinated 
bone,  causing  considerable  obstruction  to  nasal  respiration  and  an 
abundant  discharge  of  muco-pus.  It  usually  occurs  in  patients 
with  long,  prominent  noses  of  the  Jewish  type,  where  the  nasal 
passages  are  narrow,  and  in  consequence  the  air  pressure  is 
diminished  ;  it  may  be  lighted  up  by  some  slight  local  irritant, 
such  as  a  sudden  change  of  temperature.  The  anterior  end  of 
the  inferior  turbinated  bone  is  swollen,  red,  and  rounded,  the 
mucous  covering  being  cedematous,  and  the  mass  feeling,  on 
touching  it  with  a  probe,  like  a  sac  full  of  fluid.  The  local  appli- 
cation of  a  5  per  cent,  solution  of  cocaine  causes  its  complete, 
though  temporary,  collapse  in  a  few  moments.  If  it  is  allowed  to 
persist,  hypertrophy  of  the  mucous  membrane  follows,  and  in  the 
most  marked  types  a  projecting  papillomatous-like  mass,  almost 
resembling  a  polypus,  results.  It  is,  however,  merely  an  inflam- 
matory hyperplasia,  and  not  a  new  growth  ;  true  papillomata  of 
the  nose  are  extremely  rare.  The  posterior  end  of  the  bone  may 
be  similarly  affected,  and  the  mucous  covering  of  the  middle 
turbinated  may  participate  in  the  same  process.  A  certain 
amount  of  pharyngitis  or  laryngo-tracheitis  may  also  be  present. 

Treatment. — In  the  early  stages  all  that  is  required  is  to  wash 
out  the  nasal  cavity  night  and  morning  with  some  simple  nose 
lotion,  such  as  borax  or  bicarbonate  of  soda  (5  grains  to  i  ounce). 
This  may  be  accomplished  either  by  sniffing  the  solution  from 
the  palm  of  the  hand,  or  by  using  some  form  of  nasal  douche ; 
Basdon's  douche  is  perhaps  the  best  for  this  purpose.     If  such  is 
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insufficient  to  give  relief,  or  if  collapse  is  not  produced  by  cocaine, 
the  surface  may  be  swabbed  over  with  some  diluted  caustic,  or, 
better  still,  a  point  of  galvano-cautery  at  a  red  heat  may  be  run 
along  the  length  of  the  bone.  In  the  later  stages  removal  of  the 
hypertrophied  excrescences  by  the  cold  wire  snare,  or  by  the 
galvano-^craseur,  is  required. 

Another  group  of  cases  of  chronic  rhinitis  is  associated  with 
collapse  of  the  erectile  tissue,  and  then  there  is  but  little  discharge, 
since  the  exudation  dries  within  the  nasal  cavities  and  forms 
inspissated  crusts  or  scabs  which  are  often  difficult  to  remove 
(rhinitis  sicca).  The  nasal  fossae  are  in  this  case  more  patulous 
than  usual,  and  a  dry  pharyngitis  and  chronic  laryngitis  are  often 
present.  Both  nostrils  may  be  involved,  but  occasionally  the 
affection  results  from  deviations  of,  or  cartilaginous  excrescences 
(spurs)  from,  the  septum,  and  then  is  unilateral,  the  discharge 
coming  from  that  side  which  is  most  patulous,  whilst  the  narrowed 
side  remains  healthy.  When  symmetrical,  the  disease  is  rather 
due  to  constitutional  than  to  local  causes,  occurring  in  weakly, 
anaemic  women,  and  is  to  be  treated  by  general  rather  than  local 
measures.  In  the  unilateral  form,  deviations  of  the  septum  from 
the  middle  line  must  be  rectified,  or  the  spur  removed  by  the 
saw.  In  this  way  the  inspired  air  is  made  to  pass  more  freely 
along  the  narrowed  healthy  side,  and  the  other  nostril  is  dealt 
with  by  the  use  of  weak  alkaline  lotions.  It  may  be  also  advisable 
to  plug  the  dilated  side  with  cotton-wool  for  some  time  daily,  so 
as  to  enforce  respiration  through  the  other  nostril.  Treatment  ^ 
is  always  likely  to  be  prolonged,  and  it  is  possible  that  a  daily 
alkaline  nose  lotion  may  be  needed  permanently.  Stimulating 
applications  are  never  borne  well,  and  hence  should  rarely  be 
ordered. 

Ozsena. — This  term  was  formerly  applied  to  any  offensive  muco- 
purulent discharge  from  the  nostrils,  whatever  the  cause,  and  thus 
was  made  to  include  such  conditions  as  tuberculous  or  syphilitic 
disease  of  the  turbinated  bones  or  of  the  septum,  suppuration  in 
the  accessory  sinuses,  the  impaction  of  foreign  bodies,  or  the 
ulceration  of  malignant  growths.  Improvements  in  differential 
diagnosis  have  reduced  the  cases  of  ozaena  to  a  very  small  number, 
and  the  term  is  now  limited  to  one  particular  affection,  and  that  a 
special  form  of  rhinitis  sicca. 

The  disease  is  usually  met  with  in  young  females,  and  may 
sometimes  originate  from  traumatism,  or  after  one  of  the  exanthe- 
mata, or  is  associated  with  inherited  tuberculosis  or  syphilis.  The 
nose  is  almost  always  wide  and  roomy,  and  may  be  of  the  special 
strumous  type;  the  lips  are  often  thick  and  everted,  and  the 
mouth  is  usually  held  open  owing  to  the  impediment  to  nasal 
respiration  caused  by  inspissated  mucus.  The  fcetor  of  the 
breath  is  the  special  feature  that  calls  attention  to  the  complaint ; 
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it  is  peculiarly  searching  and  objectionable,  but  the  patient 
fortunately  is  not  cognizant  of  it.  It  is  due  to  the  decomposition 
of  the  muco-pus  collecting  in  the  nasal  cavity,  and  although 
Lowenberg*s  diplococcus  is  constantly  present,  the  causative 
organism  has  not  been  determined  with  certainty.  There  is  not 
much  discharge,  but  at  varying  periods  large  crusts  come  away, 
giving  relief  both  to  the  nasal  respiration  and  to  the  fcetor.  Both 
nostrils  are  usually  involved. 

On  examination,  the  shape  and  size  of  the  nares  are  the  first 
things  that  claim  attention  ;  vibrissas  are  scanty,  and  on  inserting 
a  speculum  the  unusual  patency  becomes  evident;  in  fact,  after 
clearing  away  all  the  dried  mucus  and  scabs,  it  is  often  possible 
to  see  the  p>osterior  pharyngeal  wall,  and  even  the  orifices  of  the 
Eustachian  tul)es.     The  mucous  membrane  over  the  turbinated 
bones  is  dry,  collapsed,  and  pale,  and  crusts  may  be  found  cover- 
ing any  or  every  part  of  them.     The  pharyngeal  wall  is  also  dry, 
and  may  be  coated  with  a  film  of  inspissated  mucus.     No  ulcera- 
tion  is  present,  although   the  removal   of  the  crusts    may   be 
associated  with  a  slight  amount  of  bleeding  owing  to  their  close 
attachment  to  the  mucous  membrane.     The  examination  of  a 
case  of  suspected  ozaina  should  also  include  the  accessory  cavities 
of  the  no?e,  since    many  cases    in   which  crust-formation    is   a 
prominent  symptom  are  really  due  to  an  empyema  of  one  or  more 
of  the  sinuses. 

As  to  iEtiology,  it  is  important  to  note  that  ozaina  is  never  seen 
in  patients  with  stenosed  and  narrow  nostrils,  and  is  almost  always 
associated  with  wide,  roomy  noses.  In  consequence,  it  is  difficult 
to  obtain  sufficient  air  pressure  within  them  to  expel  the  exudation 
arising  from  any  ordinary  rhinitis,  and  hence  the  discharge  tends 
to  collect  and  necessarily  to  putrefy.  The  irritation  thus  induced 
is  likely  in  weakly  children  to  lead  to  suppuration.  For  the  same 
cause  the  mucous  membrane  becomes  dry  and  the  erectile  tissue 
collapses,  so  that  an  atrophic  form  of  rhinitis  sicca  results,  followed 
in  time  by  sclerosis  and  shrinking  of  the  turbinated  bones.  It  is 
always  a  prolonged  process,  although  in  the  course  of  years  it 
improves  and  gradually  disappears. 

Treatment. — The  first  essential  is  to  keep  the  nose  clean  and 
free  from  putrefying  masses  of  dried  secretion.  This  must  be 
accomplished  by  irrigating  the  cavity  once  or  twice  daily,  and 
preferably  with  warm  water,  to  which  a  little  alkali,  such  as 
common  salt,  and  an  unirritating  antiseptic,  such  as  sanitas,  has 
been  added.  At  first  it  is  well  for  the  surgeon  to  see  to  this  him- 
self, but  after  a  while  the  patient  or  her  friends  can  be  entrusted 
with  the  task.  Every  portion  of  scab  ought  to  be  removed  daily, 
and  the  surface  lubricated  with  some  such  application  as  a  spray 
of  menthol  and  paroleine  (lo  grains  to  i  ounce).  The  nose  should 
then  l>e  partially  plugged  with  a  tampon  of  cotton-wool,  especially 
along  the  lower  meatus,  and  if  thought  desirable  the  wool  may  be 
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medicated  with  some  antiseptic.  By  this  means  a  flow  of  mucus 
from  the  membrane  is  determined,  and  the  discharge  is  thus 
rendered  more  fluid,  and  inspissation  prevented.  A  similar  end 
may  also  be  obtained  by  partially  plugging  the  nostril  with  an 
indiarubber  tube,  so  as  to  diminish  its  size.  The  general  health 
must  be  attended  to,  and  patience  and  perseverance  will  generally 
be  crowned  with  success.  Operative  measures  are  scarcely  ever 
required  in  this  disease,  although  they  have  frequently  been 
resorted  to  most  unnecessarily. 


of  the  Middle  Turbinated  Bone  and  Ethmoid  is  sometimes 
the  cause  of  an  offensive  purulent  discharge  from  the  nose,  which 
is  often  wrongly  called  ozaena.  It  occurs  in  individuals  of  all 
ages  and  classes,  arising  from  syphilitic  or  tuberculous  disease,  but 
is  perhaps  most  commonly  due  to  septic  infection  from  without, 
the  result  of  meddlesome  and  careless  surgery.  It  must  be 
remembered  that  the  upper  part  of  the  nose  is  normally  sterile, 
and  the  introduction  of  dirty  instruments  is  often  responsible  for 
this  affection.  It  commences  as  a  submucous  infiltration,  usually 
of  the  middle  turbinal,  and  thence  spreads,  with  or  without 
ulceration,  to  the  periosteum  covering  the  bone,  which  becomes 
carious  or  necrosed.  Various  parts  of  the  ethmoid,  including  the 
cribriform  plate,  may  also  be  involved,  and  adjacent  bony  cavities 
(antrum,  frontal  and  ethmoidal  sinuses,  etc.)  are  filled  with  pus. 
In  bad  cases  the  venous  channels  in  the  base  of  the  skull — e.g., 
the  cavernous  sinus — may  be  thrombosed  and  infected,  and  even 
abscess  of  the  brain  has  followed.  The  disease  affects  one  or 
both  sides  of  the  nose,  perhaps  most  frequently  but  one.  On 
examining  the  interior  of  the  nostril,  there  is  no  patency  of  the 
cavity,  as  in  ozaena,  but  a  large  polypoid  mass  of  granulation 
tissue  may  be  seen  blocking  the  middle  meatus  and  covered  with 
a  half-dried  scab,  whilst  pus  can  be  seen  to  exude  from  it  when 
pressed  upon ;  this  usually  comes  from  the  antrum  or  frontal 
sinus,  the  mass  of  granulation  tissue  lying  both  above  and  below 
the  entrance.  A  probe  passed  into  the  mass  always  impinges  on 
diseased  or  bare  bone. 

When  due  to  syphilis,  distinct  sequestra  are  usually  present, 
sometimes  involving  the  septum  and  hard  palate,  but  the  accessory 
cavities  are  not  generally  invaded. 

The  Diagnosis  from  ozaena  is  made  by  remembering  that  in  the 
latter  the  characteristic  features  are  the  abnormal  width  of  the 
nasal  fossae,  the  bilateral  symmetry,  the  collapse  of  the  erectile 
tissue,  the  more  complete  inspissation  of  the  secretion,  and  the 
pathognomonic  stench,  which  are  all  absent  in  these  cases.  A 
certain  amount  of  odour  is  present,  but  it  is  mainly  noticed  by  the 
patient,  not  so  much  by  outsiders. 

Treatment  consists  in  the  removal  of  all  dead  and  carious  bone 
that  can  be  safely  dealt  with,  together  with  the  destruction  of  all 
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fungating  granulation  tissue,  and  the  drainage  of  such  accessory 
cavities  as  can  be  reached,  whilst  attention  is  given  to  maintain 
cleanliness  and  asepsis  as  far  as  possible.  Thus,  the  middle 
turbinated  bone  and  its  accoinpanying  mass  of  granulation  tissue 
may  be  removed  by  the  sharp  spoon,  snare,  or  polypus  ibrceps. 
The  antrum  must,  if  necessary,  be  opened  and  drained,  and  the 
walls  of  the  ethmoidal  cells  may  be  broken  down,  and  exit  thus 
given  to  pus.  The  greatest  gentleness  and  care  must  be  exercised 
when  any  attempt  is  made  to  deal  with  the  roof  of  the  nose. 

Nasal  Polypi. — Two  forms  of  nasal  polypus  are  described,  viz., 
the  simple  or  mucous  polyp  and  the  fibrous  or  fibro- sarcomatous. 
Other  malignant  tumours  occur  in  the  nasal  fossae,  to  which, 
however,  the  term  polypus  can  scarcely  be  extended  ;  they  mainly 
originate  from  the  superior  maxilla. 

The  HncDus  Polyptu  consists  of  a  soft  gelatinous  mass,  which 
on  microscopic  examination  much  resembles  myxomatous  tissue, 
covered  by  ciliated  colunmar 
epithelium,  and  supplied  freely 
with  bloodvessels.  There  has 
been  a  good  deal  of  discussion 
as  to  whether  or  not  these  polypi 
are  really  of  a  myxomatous 
nature,  but  the  general  opinion 
of  rhinologists  is  m  favour  of  the 
view  that  they  are  inflammatory 
in  origin,  consisting  merely  of 
osdematous  hypertrophic  tissue. 
The  growths  are  usually  situated 
on  ihe  middle  and  superior  tur- 
binated bones  ;  they  rarely  start 
from  the  roof  of  the  nasal  fosss, 
occasionally  in  (he  sinuses,  or  at 
the  orifices  leading  into  them  ; 
■olve    the 
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they  hardly  ever 
septum  or  inferior  turbinated  bone.  The  polypoid 
generally  multiple,  a  large  one  projecting  downwards  : 
towards  the  anterior  nares,  and  covering  or  hiding  .-v 
of  smaller  ones,  which  readily  spring  into  prominenci 
in  front  is  removed.  They  are  sometimes  dependent 
up  by,  suppuration  in  one  of  the  adjacent  sinuses. 
usually  attached  by  a  small  pedicle,  and  when  developing  in  the 
nasal  fossa  are  pyriform  and  laterally  compressed.  When  of  large 
size,  they  may  protrude  through  the  nostrils,  and  then  the  epithe- 
lium covering  the  anterior  portion  becomes  squamous,  and  the 
whole  mass  firmer  in  texture  and  papillomatous  in  appearance. 
Sometimes  they  project  l>ackwards  into  the  pharynx,  and  are  then 
more  distinctly  globular  and  usually  single.     Occasionally  they 
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are  the  starting-point  of  a  myxo-sarcomatous  growth,  which 
develops  rapidly,  and  early  tends  to  invade  the  surrounding 
bones. 

The  main  Symi^tom  arising  from  nasal  polypi  is  obstruction  to 
the  passage  of  air  along  one  or  both  sides  of  the  nose,  according  to 
the  location  of  the  growths.  This  is  always  of  gradual  onset,  and 
is  invariably  worse  in  wet  weather,  on  account  of  the  hygroscopic 
property  of  mucoid  tissue.  There  is  often  a  thin,  watery  discharge 
from  the  nose,  which  may  perhaps  be  bloodrstained.  The  patient 
is  unable  to  blow  the  nose,  and  his  articulation  becomes  nasal  in 
quality.  On  rhinoscopic  examination  one  finds  a  greyish  semi- 
translucent  glistening  mass  occupying  the  nostril,  and  attempts  to 
blow  the  nose  render  this  more  obvious.  Its  pedunculated  nature 
can  be  easily  demonstrated  by  pas^ng  a  probe  around  it.  When 
of  large  size,  some  flattening  or  expansion  of  the  bridge  of  the 
nose  may  be  caused  thereby,  and  possibly  epiphora  from  pressure 
on  the  opening  of  the  nasal  duct. 

The  Diagnosis  should  present  no  difficulty  to  one  who  knows 
how  to  employ  the  nasal  speculum.  Abscess,  a  spur,  or  deviation 
of  the  septum,  though  causing  unilateral  obstruction,  is  recognised 
by  the  exercise  of  a  very  small  amount  of  intelligence.  CEdema- 
tous  masses  of  granulation  tissue,  associated  with  tuberculous  or 
syphilitic  disease  of  the  bones,  are  recognised  by  usually  involving 
the  septum  as  well  as  the  turbinals,  by  the  purulent  discharge, 
by  the  absence  of  superficial  epithelium,  and  by  not  being  dis- 
tinctly pedunculated ;  carious  bone  can  usually  be  felt  by  a 
probe  through  the  granulation  tissue.  From  hypertrophy  of  the 
mucous  membrane  over  the  inferior  turbinated  bone,  a  polypus 
is  known  by  the  fact  that  it  scarcely  ever  springs  from  this  region, 
whilst  the  former  condition  is  sessile,  red,  and  diminished  con- 
siderably in  size  by  the  application  of  cocaine. 

The  Treatment  of  mucous  polypi  consists  in  their  removal  either 
by  forceps  or  the  snare.  The  former  plan  is  usually  condemned 
by  rhinologists  as  unscientific  and  barbarous,  and  as  utilized  by 
many  of  the  old  class  of  surgeons,  such  it  certainly  was :  but  if 
employed  in  the  way  described  below,  it  is  just  as  efficient  as  the 
snare,  and  gives  the  patient  very  little,  if  any,  more  pain.  Person- 
ally, we  must  plead  guilty  to  a  very  distinct  preference  for  the 
forceps. 

In  undertaking  avulsion  by  forceps,  the  patient  is  seated  in  a 
chair,  and  the  surgeon  sits  or  stands  in  front  of  him.  The  nasal 
cavities  are  fully  cocainized,  and  the  situation  of  the  pedicle  ascer- 
tained, as  clearly  as  possible,  by  illuminating  the  interior  and  by 
the  use  of  a  probe.  The  forceps  employed  should  be  long,  with 
delicate,  though  strong,  blades,  which  are  deeply  serrated  on 
either  side  of  a  median  groove.  They  are  introduced  open,  with 
a  blade  placed  horizontally  on  either  side  of  the  growth,  and  are 
gently  pressed  upwards  until  the  pedicle  is  grasped  as  close  to  the 
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turbinated  bone  as  possible.  The  blades  are  then  closed  firmly, 
and  the  -  polyp  twisted  off  and  removed,  a  certain  amount  of 
haemorrhage  resulting.  The  same  process  is  repeated  to  the 
smaller  tumours  until  the  nostril  is  clear.  It  may  be  plugged 
with  a  strip  of  boric  lint  if  the  bleeding  continues,  but  such  should 
never  be  left  unchanged  longer  than  twenty-four  hours.  The  plug 
is  then  removed,  and  the  base  of  the  growth  carefully  examined 
and  cauterized  with  the  galvano-cautery  by  the  aid  of  a  nasal 
speculum.  This  cannot  be  so  accurately  accomplished  immedi- 
ately after  removal,  as  the  bleeding  interferes  with  clear  vision. 
The  cauterization  of  the  base  is  a  most  important  item  in  the 
treatment,  as  without  it  the  growths  are  sure  to  recur.  The 
patient  should  be  again  examined  after  a  short  interval,  so  that 
any  smaller  polypi  which  have  commenced  to  develop  may  be 
suitably  dealt  with. 

To  remove  polypi  with  the  galvanic  ecraseur  or  snare,  a 
speculum  is  inserted,  and  the  wire  loop  passed  round  the  growth 
so  as  to  encircle  its  base,  and  gradually  tightened  until  it  has  cut 
through.  This  plan  is  specially  adapted  to  large  masses  which 
project  downwards  behind  the  palate. 

Whichever  method  is  adopted,  recurrences  are  not  uncommon, 
and  the  treatment  may  in  consequence  be  very  prolonged  ;  but  if 
the  surgeon  will  persevere  in  the  way  described  above,  the  disease 
can  in  time  be  eradicated  without  having  recourse  to  such  a  muti- 
lating procedure  as  removal  of  the  turbinated  bones  ;  indeed,  after 
such  an  operation,  considerable  trouble  may  arise  from  the  nasal 
cavity  being  too  patulous. 

A  Fibrous  Polypus  is  the  term  applied  to  a  fibroma,  which  tends 
sooner  or  later  to  become  sarcomatous,  springing  from  the  base 
of  the  skull,  especially  from  the  basi-sphenoid  or  basi- occipital. 
It  is  at  first  distinctly  pedunculated,  and  is  usually  firm,  smooth, 
and  fleshy  in  character ;  when  of  large  size,  it  may  be  lobulated. 
The  early  symptoms  are  almost  limited  to  those  of  obstruction 
to  nasal  respiration,  but  to  this  is  not  unfrecjuently  added  severe 
epistaxis,  owing  to  the  vascularity  of  the  capsule  and  of  the  over- 
lying mucous  membrane.  As  it  increases  in  size,  ulceration 
occurs,  leading  to  a  fcttid  sanious  discharge,  and  the  growth  rarely 
remains  limited  to  the  nasal  fossae.  If  pushing  forwards,  it  may 
lead  to  expansion  of  the  bridge  of  the  nose  and  separation  of  the 
eyes,  which^.may  even  be  made  to  diverge  ;  but  if  backwards,  it 
may  depress  the  velum,  and  hang  downwards  as  a  naso- pharyngeal 
tumour.  In  other  cases  it  may  force  its  way  into  the  orbit  or 
any  of  the  other  surrounding  cavities,  or  may  even  erode  the  base 
of  the  skull,  and  encroach  upon  the  cranium.  It  is  rare  for  any 
of  these  latter  manifestations  to  occur  until  after  the  tumour  has 
taken  on  a  distinct  sarcomatous  type. 

The  disease  usually  attacks  young  people,  and  mainly  those 
in  the  second  decade  of  life.     It    progresses  with   considerable 
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rapidity,  and  the  fiatal  issue  may  be  due  to  haemorrhage,  asphyxia, 
or  cerebral  complications. 

Treatment. — Unfortunately  this  condition  is  but  rarely  recog- 
nised in  the  early  stages,  owing  to  the  fact  that  the  majority  of 
practitioners  are  quite  unable  to  use  the  rhinoscope.  We  would 
impress  upon  students  the  immense  importance  of  thoroughly 
exploring  both  by  the  mirror  and  the  finger  passed  behind  the 
velum  every  case  of  nasal  obstruction  or  of  chronic  discharge 
from  the  nose.  When  the  growth  is  small  and  polypoid,  it  can 
often  be  dealt  with  from  the  anterior  nares  by  means  of  a  galvano- 
ecraseur.  The  wire  loop  is  inserted  from  the  front,  and  hitched 
over  the  tumour,  so  as  to  encircle  its  base,  by  the  assistance  of 
the  right  index  finger  passed  behind  the  velum.  The  pedicle  must 
be  divided  as  near  the  skull  as  possible,  as  otherwise  recurrence  is 
almost  certain  to  follow.  N61aton's  operation,  described  below 
(p.  766J,  will  in  some  instances  assist  the  surgeon  to  reach  the 
base  of  the  skull  and  deal  with  the  tumour. 

In  the  more  severe  cases,  where  the  growth  has  become  diffuse, 
it  is  very  doubtful  whether  much  good  can  be  done  by  operation, 
since  the  base  of  the  skull  is  sure  to  be  gravely  affected.  If  treat- 
ment is  attempted,  one  or  other  of  the  many  plans  for  exploring 
the  nose  or  naso- pharynx  must  be  resorted  to,  and  the  operative 
measures  must  be  modified  according  to  the  peculiar  requirements 
of  the  case.  Probably  total  ablation  of  the  superior  maxilla  will 
give  the  best  approach  to  the  mass. 

Other  forms  of  Malignant  Disease  of  the  Nose  are  met  with, 
and  may  originate  in  any  part  of  the  nasal  fossae.  Squamous 
epithelioma  is  that  which  occurs  most  frequently  ;  the  symptoms 
consist  in  the  presence  of  a  blood-stained  discharge,  and  a  certain 
amount  of  respiratory  obstruction,  together  with  pain  and  cachexia. 
The  lymphatic  glands  at  the  angle  of  the  jaw  are  early  enlarged, 
and  the  course  of  the  disease  is  usually  rapid  owing  to  the  great 
vascularity  of  the  part.  Up  to  within  quite  a  recent  period  such 
growths  have  been  almost  always  looked  on  as  inoperable,  but 
within  the  last  ten  years  attempts  have  been  made  to  remove 
them,  and  although  necessarily  the  mortality  is  great,  and  the 
liability  to  recurrence  considerable,  yet  the  results  have  been  such 
as  to  encourage  the  practice  of  attacking  the  disease,  even  in  such 
a  difficult  region  to  explore  as  the  interior  of  the  nose. 

Sarcoma  may  also  commence  in  the  nose  itself,  quite  apart  from 
that  which  originates  in  the  superior  maxilla.  It  gives  rise  to 
the  usual  signs  of  an  intranasal  growth,  and  may  be  dealt  with 
in  a  satisfactory  manner  by  local  means,  such  as  curetting  and 
the  application  of  caustics.  Not  a  few  cases  are  on  record  in 
which  such  treatment  has  proved  efficacious  in  curing  the  disease. 

The  operations  which  have  been  devised  for  dealing  with  disease  of  the  nose 
and  naso-pharynx  are  so  numerous  and  complicated  that  it  is  impossible  for  us 
to  mention  more  than  a  few  of  the  most  useful  and  important. 
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(a)  In  many  cases  of  intranasal  disease  considerable  assistance  can  be 
derived  by  opening  up  the  anterior  nares,  especially  when  one  is  operating  for 
caries  or  necrosis  of  the  turbinated  bones.  It  may  suffice  merely  to  divide  one 
ala  nasi  and  the  attachments  of  the  cartilages  to  the  maxilla  ;  but  where  both 
sides  are  involved,  Rouge's  operation  is  advisable.  This  consists  in  the  detach- 
ment of  the  mask  of  the  face  from  the  maxillae  by  everting  the  upp>er  lip  and 
incising  the  mucous  membrane  and  subjacent  tissues  until  the  nasal  cavities 
are  opened.  The  septum  nasi  is  divided  by  cutting  pliers,  and  the  nasal 
cartilages  completely  separated.  The  soft  tissues  of  the  face  can  then  be 
retracted  upwards,  and  the  nasal  fossae  fully  exposed.  The  bleeding  is  always 
considerable,  and  the  space  gained  in  children  is  but  slight.  When  the  opera- 
tion is  completed,  the  mask  of  the  face  is  allowed  to  fall  back  again  into  posi- 
tion, union  occurring  without  difficulty,  although  no  sutures  are  employed. 

When  the  upper  and  anterior  portion  of  the  nasal  cavity  is  to  be  dealt  with. 
Langenbeck's  plan  can  sometimes  be  utilized  with  advantage.  An  incision 
down  to  the  bones  is  made  along  the  outer  border  of  the  nose  from  the  root 
downwards  and  outwards  towards  the  ala.  The  soft  parts  are  retracted  on 
either  side  so  as  to  expose  the  nasal  bone  and  the  nasal  process  of  the  superior 
maxilla,  a  wedge-shaped  portion  of  which  can  be  divided  by  cutting  pliers  and 
prised  upwards,  but  left  with  their  superior  connections  untouched,  so  that 
after  the  operation  they  can  be  replaced. 

When  the  .septum  alone  is  involved  in  malignant  disease,  it  is  possible  to 
deal  with  it  by  an  operation,  which  consists  in  splitting  the  upper  lip  in  the 
middle  line,  and  carrying  the  incision  round  the  ala  nasi  on  each  side  so  that 
the  lower  portion  of  the  nose  can  be  turned  upwards  after  dividing  the  septum. 
A  wcdge-sh.'iped  portion  is  then  removed  from  the  front  of  the  palate  after 
detaching  the  muco-periosteum  from  its  buccal  a,spect.  An  excellent  approach 
is  thus  obtained  into  tlie  nasal  cavity,  and  the  entire  septum  can  in  this  way 
l)e  removed  without  difficulty.  The  parts  can  l)e  afterwards  brought  together 
quite  naturally,  and  the  deformity  is  very  slight. 

(b)  When  the  disease  is  located  further  back,  originating  rather  in  the 
naso-pharynx  than  in  the  nose  itself,  the  palatine  route  may  be  used  with 
advantage.  Perhaps  the  best  of  the  several  suggested  ojxjrations  is  that  of 
Nthiton.  This  consists  in  a  median  section  of  the  velum  and  of  the  mucous 
membrane  covering  the  posterior  half  of  the  hard  palate.  A  transverse 
incision  is  then  made  on  either  side  of  the  anterior  extremity  of  this,  and  two 
muco-periostcal  flaps  reflected,  exposing  a  quadrilatenil  area  of  bone  which 
is  removed  by  chisel  and  mallet.  If  need  be,  part  of  the  vomer  is  also  taken 
away,  and  thus  the  naso-pharynx  is  opened  sufficiently  to  allow  of  the  removal 
of  the  polypus  or  growth.  The  reflected  segments  of  the  palate  are  subse- 
quently sutured  together. 

(f)  Various  methods  of  osteoplastic  section  of  the  superior  maxilla  have  been 
practised,  and  Langenbeck's  name  has  been  associated  with  one  or  two 
difiercnt  plans,  which  are,  however,  only  suited  to  particular  causes  of  disease, 
and  at  best  give  but  poor  access  to  the  parts  behind  or  above  the  superior 
maxilla,  whilst  they  usually  leave  extremely  ugly  cicatrices.  Perhaps  the  best 
plan  to  adopt  is  to  temporarily  detach  the  superior  maxilla  from  its  bed,  turning 
it  outwards  together  with  the  cutaneous  and  subcutaneous  tissues  overlying  it, 
and  then,  after  completing  the  operation,  replacing  the  bone  and  suturing  the 
soft  parts  into  position.     The  results  of  such  practice  have  been  encouraging. 

Adenoids. — Although  it  is  only  twenty  years  ago  since  Meyer 
first  drew  attention  to  this  condition,  it  is  not  too  much  to  say 
that  at  the  present  time  a  large  proportion  of  our  children  and 
young  people  are  subject  to  it  in  a  more  or  less  aggravated  form. 
Adenoids  are  very  common  in  children  with  an  inherited  tuber- 
culous history,  and  are  of  considerable  importance  from  the 
results  to  which  they  give  rise. 
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It  has  been  already  mentioned  that  the  nasopharynx  is  the 
seat  of  a  large  amount  of  lymphoid  tissue,  similar  to  that  met 
with  in  the  tonsil,  which  may  either  be  distributed  widely  over 
the  whole  mucous  membrane,  or  may  be  gathered  into  a  special 
mass  on  the  roof,  known  as  the  pharyngeal  or  Luschka's  tonsil. 
Adenoids  consist  in  a  hyperplasia  of  this  tissue,  exactly  analo- 
gous to  the  chronic  hypertrophic  form  of  tonsiUitis,  with  which, 
indeed,  it  is  often  associated.  They  may  occur  in  the  form  of 
broad,  cushion-hke  masses  springing  mainly  from  the  roof  or 
posterior  walls,  or  occasionally  as  pedunculated  tumours  hanging 
down  into  the  posterior  nares.  Fig.  278  represents  such  a  condi- 
tion as  seen  by  posterior 
rhinoscopy.  The  tumours 
are  extremely  soft  and 
vascular,  bleeding  very 
readily.  In  the  recesses 
or  folds  between  the  dif- 
ferent portions  of  the  n 
bacteria  lodge  and  give 
rise  lo  various  inflam- 
matory troubles,  both 
locally,  and  in  neighbour- 
ing lymphatic  glands.  Not 
uncommonly  isolated  pir,  278 -Adenoids  as  seen  bv  Posterior 
masses  similar  in  structure  RHiNoscopy.    (Tu-lmanns.) 

to  the  above  are  also  to  be 

seen  on  the  posterior  wall  of  the  pharynx,  and  a  certain  amount 
of  chronic  rhinitis  and  laryngitis  may  be  associated. 

The  SymptomB  induced  by  adenoids  are  mainly  due  to  obstruc- 
tion to  nasal  respiration.  The  mouth  is  generally  held  half  open, 
so  as  to  allow  the  child  to  breathe  through  it,  thereby  exposing 
the  upper  central  incisors  (Fig.  279) ;  for  a  similar  cause  he  snores 
during  sleep,  and  usually  wakes  with  the  moutli  and  tongue  dry. 
The  nostrils  are  drawn  in,  and  the  nose  is  thin  and  pinched,  the 
whole  aspect  being  very  characteristic ;  the  children  often  look 
sleepy  and  half  silly,  and  indeed  may  be  very  backward  in  their 
studies.  Not  uncommonly  there  is  a  certain  amount  of  semi- 
purulent  discharge  from  the  nose,  or  it  may  be  hawked  up  from 
the  pharynx,  perhaps  mixed  with  blood.  Deafness  also  results 
from  extension  of  the  catarrhal  condition  to  the  mucous  lining  of 
the  Eustachian  tubes,  and  acute  or  chronic  otitis  media  may  be 
thereby  induced ;  both  taste  and  smell  are  sometimes  impaired. 
The  palate  also  becomes  high  and  arched,  owing  to  the  defective 
intranasal  air  pressure,  and  as  the  patient  grows  up,  the  incisor 
leeth  may  project  forwards,  giving  a  curious  rabbit-like  expression 
to  the  face.  The  cervical  glands  are  sympathetically  enlarged, 
and  often  the  seat  of  tuberculous  disease.  In  bad  cases  which 
have  been  allowed  to  persist  throughout  adolescence  considerable 
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defonnity  of  the  thoracic  parietes  is  induced,  owing  to  the  inability 
fA  the  chitd  to  take  a  really  deep  inspiration,  the  ribs  in  conse- 
quence being  drawn  in,  and  the  spine  kyphotic  (Fig.  280). 

PhTsical  Ezftmination  consists  in  posterior  rhinoscopy,  by  means 
of  which  the  growths  can  be  seen,  or  in  palpation  of  the  posterior 
nares,  a  process  more  suitable  to  children,  who  rarely  have  suffi- 
cient control  to  permit  of  the  former.  On  passing  the  finger 
behind  the  velum,  the  naso-pharynx  is  found  to  be  occupied  by  a 
soft  mass  of  tissue  which  readily  bleeds,  and  more  or  less  obstructs 
the  openings  of  the  posterior  nares. 


Fig    tjo- — Adenoid  Facies.     (From  a  Photooraph  kisulv  lent  bv 
Dr.  St.  Clair  Thomson.) 
This  illustralicn  shows  well  the  sleepy  look,  ihe  pinched  nostrils,  the  open 
mouth  and  projecting  upper  central   incisors  so  characteristic  of  this 

Treatment  consists  in  the  great  majority  of  cases  in  removal  of 
the  adenoids  by  operation.  If  left  alone,  there  is  a  tendency  for 
these  growths  to  gradually  disappear,  but  during  this  interval 
development  may  be  considerably  hindered,  and  hence  a  cure  by 
natural  processes  in  children  should  never  be  relied  on.  Much 
may  be  done  in  milder  cases,  however,  by  enforcing  respiratory 
exercises  with  the  mouth  shut;  and  in  youug  adults  attention  to 
the  general  health,  combined  with  irrigation  of  the  nose  with  salt 
and  water,  and  perhaps  the  local  application  of  a  weak  solution  of 
nitrate  of  silver  (5  grains  to  i  ounce)  to  the  nasopharynx,  may 
suffice  to  bring  about  an  amelioration  of  the  condition. 
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Opentfon. — Much  diversity  of  opinion  exists  as  to  the  character 
and  extent  of  the  operation ;  some  authorities  consider  that  all 
that  is  required  is  to  scrape  the 
growths  away  with  the  finger-nail, 
and  undertake  this  proceeding  either 
under  nitrous  oxide  gas,  or  even  with- 
out an  anassthetic.  Such  a  measure 
is,  to  our  minds,  unsatisfactory,  in 
that  the  adenoids  cannot  possibly  be 
entirely  removed, and  recurrence  may 
ensue.  As  a  general  rule,  the  child 
should  be  an<Esthetized  with  chloro- 
form, and  if  enlarged  tonsils  co-exist, 
these  should  be  dealt  with  in  the  first 
place.  Lowenberg's  forceps,  curved 
so  as  to  allow  of  them  being  passed 
behind  the  soft  palate,  are  then  intro- 
duced with  the  right  hand,  whilst  the 
velum  is  protected  by  the  left  index- 
finger  passed  behind  it.  The  protu- 
berant masses  are  grasped  and  torn 
off,  special  attention  being  directed 
to  clearing  the  posterior  nares.  The 
orifices  of  the  Eustachian  tubes  are 
readily  detected,  and  must  not  be 
injured.  Care  must  also  be  taken  not 
to  lay  hold  of  the  uvula  by  mistake. 
The  surgeon's  finger-nail  may  be 
used  to  complete  the  removal  of  any 
tags  of  tissue  that  remain.  Of  course,  C 
there  is  considerable  bleeding,  but  Thi 
this  quickly  stops  of  itself,  and  as  face  appears 
soon  as  the  operation  is  over,  the  head 

should  be  turned  to  one  side,  or  the      spine  kypht  _      _      _ 

child   held   face  downwards,  so  as  to       small,   bm    the   legs  are   well 
allow  the  blood  to  run  out  of  the      developed. 
mouth  and  nose.    The  after-treatment 

consists  in  washing  out  the  nose  and  throat  with  either  salt  and 
water,  or  a  weak  solution  of  sanitas ;  the  patient  is  kept  indoors 
for  a  few  days,  and  only  fluid  food  allowed.  Gottstein's  curette 
is  preferred  by  many  rhinologists,  and  we  have  often  used  it  with 
advantage. 

EpiBtazis,  or  bleeding  from  the  nose,  may  arise  from  a  variety 
of  causes,  including  traumatism,  directed  either  to  the  mucous 
membranes  or  the  bones,  or  from  the  presence  of  ulceration  or 
tumours.  Some  of  these  local  causes  are  very  evident,  if  only 
they  are  carefully  looked  for  with  a  rhinoscope  and  frontal  minor, 

49 


TilOMSON.) 

ihe  same  child  whose 
Fig.  179.  •  It 
will  t>e  seen  that  the  chesi  is 
shallow  and  retracted,  and  the 
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One  of  the  commonest  lesions  is  a  small  abrasion  or  ulcer  of  the 
septum,  due  to  detaching  by  the  finger  a  scab  or  dried  crust  of 
mucus  which  causes  irritation  within  the  nostril ;  each  time  the 
nose  is  *  picked '  in  this  way  bleeding  recurs.  Another  frequent 
source  of  epistaxis  is  the  rupture  of  a  varicose  vein  in  the  mucous 
membrane  of  the  septum ;  varix  occurs  not  unusually  in  plethoric 
individuals,  and  sneezing  or  blowing  the  nose  violently  may  lead 
to  an  attack.  Foreign  t>odies  may  also  cause  haemorrhage,  as  also 
ulceration  of  an  angioma  on  the  septum.  It  frequently  occurs  in 
voung  people  about  puberty  in  consequence  of  local  disturbance 
m  the  vascular  arrangement  of  the  parts ;  again,  cerebral  conges- 
tion may  induce  it,  owing  to  the  communication  by  means  of 
emissary  veins  between  the  interior  of  the  skull  and  the  venous 
plexuses  in  the  nose;  excessive  changes  in  the  atmospheric 
pressure,  as  in  mountaineering,  may  lead  to  epistaxis,  whilst  in 
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Fig.  281. — Belloc's  Sound. 

abnormal  states  of  the  blood  it  may  be  associated  with  haemor- 
rhage elsewhere,  as  in  haemophilia,  purpura,  and  scurvy.  One 
or  both  nostrils  may  be  the  seat  of  the  bleeding,  and  it  may  be  so 
excessive  as  even  to  threaten  life. 

Treatment. — It  must  not  be  forgotten  that,  in  the  majority 
of  cases,  there  is  some  local  cause  of  epistaxis  which  can  be 
found  and  treated  directly — a  fact  which  once  more  emphasizes 
the  necessity  for  gaining  a  mastery  over  the  use  of  the  rhino- 
scope.  The  bleeding  is  generally  unilateral,  and  in  nine  out  of 
ten  cases  the  source  is  within  easy  reach  of  the  anterior  nares, 
and  hence  in  many  instances  all  that  is  required  is  to  grasp  the 
nostrils  firmly,  and  thus  allow  the  blood  to  collect  within,  and 
give  it  an  opportunity  of  clotting.  At  the  same  time,  the  patient 
should  sit  up,  and  cold  be  applied  to  the  root  of  the  nose,  or  to 
the  nape  of  the  neck.  If  on  examination  the  bleeding  point  is 
detected,  whether  it  l^  a  varicose  vein  or  an  ulcerated  surface, 
the  haemorrhage  can  almost  at  once  be  stayed  by  applying  a 
pointed  galvano-cautery,  or  by  sealing  the  spot  with  a  swab 
soaked  in  a  solution  01  chromic  acid.  Failing  these  measures, 
the  nostrils  may  need  to  be  plugged,  but  such  a  proceeding  ought 
to  be  seldom  resorted  to  ;  it  is  practically  a  confession  of  want  of 
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skill  in  the  use  of  the  rhinoscope.  It  may  suffice  merely  to  stuff 
the  anterior  nares  with  long  strips  of  boric  lint,  but,  as  a  rule, 
the  posterior  nares  also  require  plugging.  For  this  purpose 
Bellocq's  sound  (Fig.  281  Hs  usually  employed  in  order  to  pass  a 
thread  round  the  base  of  the  palate,  and  out  of  both  nose  and 
mouth  ;  but  where  it  is  not  obtainable,  a  suitably  curved  pair  of 
laryngeal  forceps  or  a  catheter  may  be  used  instead.  To  the 
lower  end  of  this  thread  a  pledget  of  lint  about  i^  inches  by 
I  inch  in  size  is  attached,  and  this,  guided  by  the  nnger  round 
the  soft  palate,  is  drawn  tightly  forwards  into  the  posterior  nares, 
whilst  the  two  ends  of  the  thread  are  tied  together  round  the 
upper  lip  to  prevent  it  from  slipping.  The  plug  is  retained  for 
twelve  hours,  and  then  removed,  and  the  nasal  fossae  irrigated 
with  a  weak  warm  alkaline  antiseptic  lotion  in  order  to  prevent 
sepsis. 

Another  method  of  arresting  epistaxis  is  by  Cooper  Rose*s 
inflating  plug  ;  it  consists  of  a  piece  of  gum  catheter,  surrounded 
by  a  thin  indiarubber  bag,  which  can  be  inflated  through  the 
hollow  stem.  It  is  oiled  and  passed  well  into  the  nose  from  the 
front ;  the  indiarubber  bag  is  then  inflated  to  the  required  extent, 
the  air  being  retained  by  a  stop-cock.  This  generally  acts  most 
efficiently,  and  can  be  introduced  and  removed  with  scarcely  any 
pain  to  the  patient. 
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CHAPTER  XXVII. 

AFFECTIONS  OF  THE  MOUTH,  THBOAT,  AND 

(ESOPHAGUS. 

Stomatitis,   or   inflammation   of  the   mucous   membrane   of   the 
mouth,  is  by  no  means  uncommon,  especially  in  children. 

1.  Simple  Catarrhal  Stomatitis  results  from  mechanical  irritants, 
such  as  roughened  teeth,  from  irritating  chemicals,  or  from  that 
septic  form  of  inflammation  which  is  so  liable  to  follow  operations 
involving  the  mouth.  It  may  also  arise  in  the  course  of  fevers, 
and  in  conditions  of  debility  such  as  follow  measles  and  other 
exanthemata  in  children  ;  or  be  associated  with  disturbances  in 
the  alimentary  canal,  as  by  improper  feeding,  dyspepsia,  etc. 
The  mucous  membrane  becomes  hypera^mic  and  swollen,  usually 
in  small  localized  patches,  which  may  gradually  spread  and 
become  confluent,  involving  nearly  the  whole  of  the  oral  cavity. 
The  exudation  of  mucus  is  increased,  and  becomes  viscid  and 
turbid,  whilst  the  epithelium,  at  first  white  and  sodden,  is  after 
a  while  rubbed  off,  leaving  superficial  erosions  or  distinct  ulcers, 
which  are  very  painful.  The  treatment  consists  in  the.  removal 
of  all  sources  of  irritation,  and  the  administration  of  drugs  to 
correct  intestinal  derangements.  Chlorate  of  potash,  possibly  com- 
bined with  dilute  hydrochloric  acid,  is  very  useful,  both  locally 
and  internally.  In  the  more  severe  cases  antiseptic  mouth- 
washes should  be  employed,  such  as  the  liquor  sodai  chlorinatae 
(i  ounce  to  i  pint  of  water),  sanitas  (i  in  lo),  boro-glyceride 
(i  in  20),  etc. 

2.  Aphthous  Stomatitis  occurs  in  badly -fed  children,  in  the 
form  of  small  whitish  spots  on  a  hyperaemic  base,  which  run 
together,  and  produce  ulceration.  Attention  must  be  directed  to 
the  general  condition,  and  a  little  borax  and  honey  or  a  solution 
of  boro-glyceride  ( i  in  20)  applied  locally. 

3.  Thrush  is  a  very  singular  condition,  but  due  to  the  presence 
of  a  parasitic  fungus,  the  Oidium  albicans.  It  occurs  in  patches 
somewhat  resembling  curdled  milk  in  appearance,  and  requires  the 
same  treatment.     In  both  these  types  there  is  often  considerable 
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enlargement  of  the  lymphatic  glands,  which,  however,  frequently 
subside  without  suppuration  on  removal  of  the  cause. 

4.  Gangrenous  Stomatitis  is  much  the  same  in  origin  as  the 
preceding,  but  more  acute  in  its  course.  It  occurs  in  debilitated 
children  or  elderly  people,  the  subjects  of  albuminuria  or  diabetes, 
and  is  usually  due  to  foul  and  dirty  teeth.  The  gums  and  adjacent 
tissues  become  gangrenous,  and  severe  toxic  symptoms  result. 
Active  treatment  by  scraping  and  the  use  of  antiseptics,  such  as 
peroxide  of  hydrogen,  is  urgently  necessary. 

In  children  this  condition  is  known  as  Cancrum  oris  (p.  83). 

5.  Mercurial  Stomatitis  may  arise  during  the  administration  of 
a  course  of  mercury,  or  occasionally  from  a  single  dose  in  persons 
who  are  sensitive  to  its  action.  It  is  increased  in  severity  if  the 
mouth  and  teeth  are  dirty,  or  if  the  patient  smokes  to  excess.  The 
gums  are  swollen  and  tender,  bleed  on  pressure,  and  are  very  pain- 
ful, especially  when  biting,  or  drinking  hot  fluids.  The  teeth  may 
become  loose  and  fall  out,  whilst  the  alveolar  borders  may  be  laid 
bare  and  necrose.  The  tongue  is  sometimes  swollen  and  inflamed ; 
salivation  is  a  marked  symptom,  and  the  breath  becomes  very 
offensive.  Treatment, — Either  leave  off  the  mercury,  or  at  any  rate 
reduce  the  dose  considerably,  and  administer  saline  purgatives. 
Chlorate  of  potash,  combined  with  alum,  dilute  hydrochloric  acid, 
or  tincture  of  myrrh,  may  be  useful  locally. 

6.  For  Syphilitic  Stomatitis,  see  Chapter  VI.,  p.  127. 

The  buccal  mucous  membrane  is  also  involved  in  the  course  of 
other  diseases,  e,g.^  diphtheria,  scarlet  fever,  and  erysipelas,  but 
special  descriptions  are  not  needed  here. 

Affections  of  the   Tongue. 

Congenital  Abnormalities. — {a)  The  tongue  has  been  entirely 
absent,  (h)  One  half  of  the  tongue  is  defective  in  size 
{hemiatrophy),  (c)  Tongue-tie  is  said  to  be  present  when  the  frsenum 
is  shorter  than  usual,  causing  the  tip  to  be  depressed  and  fixed  in 
the  floor  of  the  mouth  so  that  it  cannot  be  protruded.  Sucking 
becomes  difficult  in  such  a  condition,  and  when  it  is  allowed  to 
persist,  there  is  often  a  lisp  in  the  speech.  Treatment  is  only 
needed  in  the  severer  forms,  and  consists  in  raising  the  tongue 
with  the  index  and  middle  fingers  placed  one  on  either  side,  and 
snipping  the  fraenum,  thus  put  on  the  stretch,  across  its  centre  with 
a  pair  of  blunt-pointed  scissors,  {d)  The  tongue  may  be  adherent 
to  the  floor  of  the  mouth,  being  hound  dmvn  by  folds  of  mucous 
membrane  {Ankyloglossia),  This  may  also  exist  as  an  acquired 
condition  due  to  cicatricial  contraction  after  ulceration.  In  con- 
genital cases  the  adhesions  are  but  slight,  and  the  organ  can  be 
readily  freed ;  in  the  acquired  condition  this  cannot  always  be 
accomplished,  (e)  The  fraenum  and  tongue  are  occasionally  too 
long,  allowing  of  increased  mobility,  and  even  fatal  results  have 
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occurred  from  the  organ  rolling  backwards  and  impeding  respira- 
tion. (/)  The  tongue  may  be  clefty  presenting  a  bifid  appearance  ; 
this  may  be  complete  or  partial,  and  is  usually  associated  with  a 
congenital  fissure  through  the  lower  lip  and  mandible,  (g)  Macro- 
glossia  (or  large  tongue),  although  sometimes  acquired,  is  usually 
a  congenital  deformity.  The  organ  is  enlarged  in  all  directions,  and 
protrudes  from  the  mouth,  so  that  the  teeth  indent  it,  and  cause 
ulceration  and  considerable  interference  with  the  venous  return. 
It  thus  becomes  purplish  and  dry  from  exposure,  the  mucous 
membrane  looking  almost  like  skin,  although  saliva  dribbles 
freely  from  beneath  it.  In  old-standing  cases  the  teeth  are  dis- 
placed outwards  and  the  jaws  deformed,  so  that,  even  if  the  tongue 
is  reduced  to  its  normal  size  by  treatment,  it  may  be  impossible  to 
close  the  mouth.  Pathologically,  it  is  due  to  diffuse  overgrowth 
of  the  connective  tissue,  secondary  to  lymphatic  obstruction  and 
dilatation.  Recurrent  attacks  of  lymphangitis  add  to  the  trouble, 
the  tongue  gradually  increasing  in  size,  and  the  disease  has  been 
known  to  terminate  in  the  development  of  a  lymphosarcoma. 
The  treatment  consists  in  excision  of  a  V-shaped  portion,  suturing 
the  raw  surfaces  subsequently  with  catgut. 

Wounds  of  the  tongue  are  usually  caused  by  the  teeth, 
especially  during  an  epileptic  seizure,  or  in  children  as  a  result 
of  falls  with  the  tongue  out.  There  is  often  brisk  haemorrhage 
for  a  few  moments,  which  soon  ceases,  though  blood  may  be 
extravasated  into  its  substance,  and  cause  considerable  swelling. 
In  simple  cases  the  wound  should  be  examined  and  purified, 
and  the  mouth  constantly  cleansed  with  mild  antiseptic  lotions;  a 
few  points  of  suture  may  also  be  inserted  if  necessary,  but  the 
wound  must  not  be  entirely  closed,  or  tension  from  sepsis  will 
result.  When  smart  arterial  bleeding  is  present,  the  mouth 
must  be  opened,  the  tongue  pulled  forwards,  and  the  wounded 
vessel  sought  for  and  tied.  Failing  this,  the  lingual  artery  may 
be  tied  in  the  neck,  or  even  the  external  carotid. 

Acute  Superficial  Glossitis  occurs  as  part  of  a  general  stoma- 
titis, and  needs  no  special  notice. 

Acute  Parenchsrmatous  Glossitis,  or  acute  inflammation  of  the 
tongue,  may  arise  from  penetrating,  and  of  necessity  septic 
wounds,  or  from  the  bites  or  stings  of  insects,  or  may  be  asso- 
ciated with  acute  stomatitis  in  the  course  of  fevers,  but  is  most 
commonly  due  to  the  injudicious  administration  of  mercury.  The 
condition  may  be  limited  to  one  half  of  the  organ,  but  when  arising 
from  general  causes  is  bilateral.  The  tongue  becomes  painful, 
swells  up  rapidly  so  as  to  fill  the  mouth,  and  even  protrudes 
beyond  the  teeth,  the  pressure  of  which  leads  to  superficial 
ulceration.  The  salivary  glands  are  enlarged  and  painful,  and 
salivation  is  a  marked  feature  in  the  case.  Speech,  swallowing, 
and  even  respiration  are  much  interfered  with,  and  there  may  be 
considerable  febrile  disturbance.    The  case,  if  treated  with  care, 
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usually  ends  in  resolution ;  but  diffuse  or  localized  suppuration 
may  ensue,  as  well  as  the  most  urgent  dyspnoea,  arising  either 
from  oedema  glottidis  or  from  the  pressure  of  the  enlarged  organ. 
Treatment  consists  in  stopping  the  mercury,  or  removing  any 
evident  cause,  and  in  the  administration  of  saline  purgatives  with 
chlorate  of  potash.  Leeches  may  be  applied  beneath  the  angles 
of  the  jaw,  but  in  bad  cases  a  free  incision  into  the  dorsum  should 
be  made  on  either  side  of  the  median  line  to  give  exit  to  the  effused 
fluids  and  blood.  The  most  rapid  relief  to  the  symptoms  is 
thereby  obtained,  although  the  organ  may  remain  enlarged  for 
some  time.  If  asphyxia  is  threatening,  high  tracheotomy  or 
laryngotomy  is  required. 

Abscess  of  the  tongue  may  result  hrom  the  acute  process 
described  above,  but  it  is  more  usually  of  a  chronic  nature,  and 
situated  at  the  anterior  part  of  the  organ.  It  is  usually  due  to 
the  admission  of  micro-organisms  through  some  superficial  lesion 
which  has  quickly  healed.  It  presents  as  a  tense  swelling, 
fluctuation  in  which  may  be  masked  by  the  amount  of  inflam- 
matory thickening  which  surrounds  it.  A  free  incision  both 
settles  the  diagnosis  and  cures  the  case. 

Ohronic  Superficial  Glossitis  is  an  interesting  and  important 
disease,  which  may  be  associated  with  a  similar  condition  of  the 
mucous  membrane  lining  the  interior  of  the  cheeks  and  lips.  It 
is  most  commonly  due  to  syphilis,  occurring  as  a  tertiary  pheno- 
menon, but  may  arise  from  excessive  smoking,  ragged  and  rough 
teeth,  or  spirit -drinking,  chronic  dyspepsia,  perhaps  of  a  gouty 
nature,  being  also  present  in  many  cases.  It  is  very  liable  to  be 
followed  by  epithelioma.  Barker  stating  that  out  of  no  cases  he 
carefully  investigated  cancer  occurred  in  43. 

For  purposes  of  description  it  is  useful  to  divide  the  disease 
into  the  following  five  stages,  although  it  must  be  clearly  under- 
stood that  they  are  artificial,  and  several  of  them  may  be  present 
in  different  parts  of  the  same  tongue,  (i.)  The  papillae  become 
enlarged  and  swollen,  leading  to  the  appearance  of  red  hypera^mic 
patches,  which  cannot  be  recognised  for  certain  unless  the  tongue 
is  thoroughly  dried  with  a  handkerchief,  towel,  or  piece  of  clean 
blotting-paper,  which  must  not  be  carelessly  dabbed  over  the 
organ,  but  should  be  firmly  pressed  down  upon  it  so  as  to  absorb 
all  the  moisture,  (ii.)  Overgrowth  of  epithelium  follows,  and  as 
it  increases  in  thickness,  it  becomes  opaque  and  horny,  so  that 
the  red  patches  are  replaced  by  white  ones,  leading  to  the  appear- 
ance which  has  been  designated  Leucoplakia,  Sometimes  the 
papillae  become  much  enlarged,  and  stand  out  definitely  and 
separately  from  the  organ ;  or  the  whole  surface  may  be  covered 
with  dense  white  patches.  To  this  condition  the  term  Ichthyosis 
has  been  applied,  (iii.)  Later  on,  the  excess  of  epithelium  is  shed, 
leaving  red  smooth  patches  in  which  the  papillae  are  atrophied,  or 
have  entirely  disappeared.     If  this  occurs  over  the  greater  part  of 
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the  organ,  the  glazed  red  tongue  so  characteristic  of  tertiary  S3rphilis 
is  produced.  If,  however,  this  process  only  occurs  in  smaller 
areas  intermixed  with  portions  covered  with  white  epithelium,  a 
patchy  appearance  of  the  tongue  results,  wrongly  termed  Psoriasis 
lingtKT,  (iv.)  At  varying  periods  of  the  disease,  sometimes  earlier, 
sometimes  later,  the  organ  becomes  ulcerated,  cracked,  or  fissured 
in  a  somewhat  characteristic  manner.  A  median  fissure  is  usually 
seen  running  down  the  middle,  and  from  this  furrows  extend 
transversely,  dividing  the  surface  into  rectangular  compartments. 
These  fissures  are  not  always  due  to  the  cicatrization  of  cracks, 
as  when  opened  out  healthy  papillae  are  seen  at  the  base,  and  no 
sign  of  superficial  scarring.  They  are,  then,  evidently  the  result  of 
the  contraction  of  deep  sclerosed  tissue  in  the  substance  of  the 
organ.  Superficial  ulceration  often  occurs,  apart  from  these 
fissures,  being  probably  due  to  some  local  irritation,  or  to 
smoking ;  the  atrophic  condition  of  the  mucous  membrane 
explains  the  great  liabihty  to  this  occurrence,  (v.)  Still  later, 
epithelioma  may  develop,  and  usually  in  connection  with  one  of 
the  cracks,  or  of  the  cicatrices  arising  therefrom.  It  is  often 
somewhat  slow  in  its  progress,  owing  to  the  amount  of  sclerosis 
mduced  by  the  preceding  inflammation. 

All  these  stages  of  the  disease  are  accompanied  with  much 
discomfort,  the  tongue  l>eing  sometimes  so  tender  that  the  patient 
cannot  drink  hot  fluids,  or  take  condiments  or  stimulants  with- 
out pain.  The  speech,  too,  is  interfered  with,  becoming  thick 
and  indistinct.  The  course  of  the  case  varies  considerably, 
and  if  cancer  does  not  follow,  the  affection  usually  settles 
down  after  a  time,  and  causes  but  little  discomfort,  so  long  as 
the  patient  conforms  to  the  restrictions  as  to  diet,  etc.,  which 
are  essential. 

The  treatment  of  the  case  is  usually  a  matter  of  some  difficulty. 
All  sources  of  irritation  are  excluded  from  the  mouth  as  a  first 
precaution.  Thus,  smoking  or  chewing  tobacco  must  be  rigidly 
prohibited.  Spirit-drinking  and  all  acid  wines  which  cause  pain 
should  be  forbidden,  dilute  whisky  and  water  being  perhaps  the 
best  stimulant.  The  teeth  must  be  well-brushed  night  and  morn- 
ing, and  all  stumps  and  rough  excrescences  removed.  Condi- 
ments, such  as  mustard,  spices,  curry,  and  cheese,  are  excluded 
from  the  dietary,  and  only  simple  unirritating  ingesta  allowed. 
The  mouth  is  washed  out  frequently  with  an  alkaline  lotion,  e,g., 
bicarbonate  of  soda  (20  grains  to  i  ounce),  or  borax  (10  grains  to 
I  ounce),  especially  after  meals,  so  as  to  exclude  all  risk  of  acid 
fermentation  in  the  debris  of  food.  A  solution  of  perchloride  of 
mercury  (2  grains  to  i  ounce)  may  be  painted  on  twice  daily  when 
the  organ  is  cracked  or  ulcerated,  and  in  the  latter  case  powdered 
calomel  dusted  on  once  a  day  may  be  beneficial,  or  the  sores  may 
be  touched  with  solid  nitrate  of  silver. 

General  antisyphilitic  remedies  are  employed  where  necessary  ; 
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the  digestion  is  attended  to,  and  if  the  new  formation  of  epithelium 
is  excessive,  arsenic  may  be  administered. 

On  the  appearance  of  definite  epithelioma  suitable  operative 
measures  must  be  instituted. 

Ulceration  of  the  tongue  arises  from  a  variety  of  causes,  and 
occurs  in  many  different  forms.  Thus,  irritable  ulcers  are  due  to 
rough  and  carious  teeth.  Dyspeptic  ulcers  are  associated  with 
gastric  disturbances;  they  are  usually  located  on  the  middle  of 
the  dorsum,  and  are  often  very  painful.  It  is  sufficient  to  touch 
them  with  lunar  caustic  after  dealing  with  the  cause.  Tuberculous 
ulcers  are  not  common,  and  are  always  secondary  to  pulmonary 
phthisis,  the  organ  being  infected  by  the  sputum.  They  com- 
mence in  the  form  of  a  submucous  abscess,  which  bursts  and 
leaves  a  small  painful  sore,  rarely  situated  on  the  posterior  part 
of  the  organ,  but  chiefly  at  the  sides  or  on  the  dorsum  near  the 
tip.  Secondary  abscesses  form  around  and  coalesce  with  the 
original  ulcer.  Treatment  is  chiefly  needed  on  account  of  the  pain 
and  discomfort  caused  by  them ;  it  consists  in  cocainizing  and 
scraping  the  sores,  touching  the  base  with  pure  carbolic  acid,  and 
dressing  with  iodoform.  Applications  of  cocaine  may  also  be 
made  before  meals,  as  a  palliative  measure  where  radical  treat- 
ment is  not  undertaken  on  account  of  the  extent  of  the  pulmonary 
mischief.  Lupus  also  attacks  the  tongue,  but  is  very  uncommon, 
and  almost  invariably  secondary  to  a  similar  affection  of  the  skin 
of  the  face.  In  a  case  under  our  care  it  appeared  in  the  form  of 
an  irregular  granulating  surface  surrounded  by  nodulated  cicatricial 
tissue  of  an  exceedingly  dense  character.  The  progress  was  very 
slow,  owing  to  the  amount  of  sclerosis  present.  Treatment  con- 
sists in  scraping  and  cauterization.  Syphilitic  and  cancerous  ulcera- 
tions are  described  below. 

Syphilitic  Disease  of  the  tongue  occurs  in  a  variety  of  different 
forms.  A  primary  sore  presents  a  characteristic  indolent  and 
inactive  surface  with  subjacent  infiltration,  and  much  chronic 
enlargement  of  the  submental  lymphatic  glands,  which,  how- 
ever, do  not  tend  to  suppurate.  In  the  secondary  stage  mucous 
tubercles,  fissures,  and  ulcers  form,  and  usually  on  the  sides  or 
near  the  tip.  Occasionally  one  meets  with  a  broad  wart-like 
condyloma  on  the  dorsum,  which  may  be  associated  with  longi- 
tudinal fissures ;  it  is  sometimes  termed  *  Hutchinson's  wart.' 
In  the  tertiary  period  chronic  superficial  glossitis  may  develop,  as 
also  diffuse  infiltration  of  the  organ,  or  gummata. 

Gumma  of  the  tongue  is  not  uncommon,  occurring  usually  in 
patients  under  forty  years  of  age,  as  a  late  tertiary  phenomenon. 
It  starts  as  a  locaHzed  submucous  or  intramuscular  infiltration 
near  the  median  line,  and  generally  towards  the  middle  or  pos- 
terior part.  The  swelling  is  at  first  hard  and  firm,  but  later  on 
becomes  soft  and  fluctuating,  and  in  time  the  overlying  mucous 
membrane,  which  was  unaffected,  yields,  and  gives  exit  to  the 
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characteristic  contents.  The  ulcer  thus  produced  is  oval  or 
round  in  shape,  and  deeply  excavated,  the  base  being  constituted 
by  a  slough,  looking  like  *  wet  wash-leather.'  There  is  but  little 
induration  either  of  the  base  or  edges,  and  one  of  the  most 
characteristic  features  is  the  fact  that  neither  the  floor  of  the 
mouth  nor  the  base  of  the  tongue  is  involved,  so  that  the  organ  can 
be  freely  protruded,  whilst  deglutition  and  articulation  are  scarcely 
interfered  with.  The  patient  complains  of  little  pain,  and  the 
submaxillary  glands  are  only  affected  either  as  part  of  a  general 
enlargement  throughout  the  body,  or  from  the  local  irritation. 
The  progress  is  slow,  and  the  effect  of  antisyphilitic  treatment 
very  decided,  the  gumma  absorbing,  or  the  ulcer,  if  present, 
healing  readily,  but  leaving  a  localized  area  of  sclerosis  or  a  deep 
cicatrix,  from  which  malignant  disease  may  subsequently  originate. 
The  treatment  consists  in  the  administration  of  iodide  of  potassium 
with  or  without  mercury,  whilst  the  mouth  is  kept  clean  with  a 
simple  mouth -wash. 

Innocent  Tumours  are  not.  frequent  in  the  tongue,  papilloma, 
cysts,  lipoma,  and  na?vi  being  the  chief  varieties,  and  requiring  no 
special  treatment. 

Dermoid  Cysts  also  form  within  or  under  the  tongue,  originating 
usually  in  connection  with  the  thyro-glossal  duct  (p.  823). 

Oancer  of  the  Tongue  occurs  in  the  form  of  squamous  epithe- 
lioma, and  is  both  a  frequent  and  a  very  fatal  variety  of  this 
disease.  It  is  usually  met  with  in  men,  and  may  arise  as  a  result 
of  the  irritation  caused  by  excessive  smoking,  especially  of  cigars, 
cigarettes,  or  foul  pipes. 

Its  mode  of  onset  varies  somewhat  according  to  the  situation  ; 
(a)  It  arises  most  commonly  as  an  ulcer  at  the  margin  of  the 
organ,  towards  the  junction  of  the  middle  and  posterior  thirds, 
and  is  then  probably  due  to  the  irritation  caused  by  ragged  and 
irregular  bicuspid  or  molar  teeth ;  (b)  it  may  start  in  a  crack, 
fissure,  or  cicatrix  on  the  dorsum,  as  a  result  of  chronic  superficial 
glossitis,  or  of  a  preceding  gumma;  (r)  it  may  commence  as  a 
wart-like  growth,  the  base  of  which  becomes  infiltrated,  the 
tumour  invading  the  muscular  substance,  and  spreading  to  the 
root  of  the  tongue ;  (d)  it  may  originate  as  a  submucous  infiltra- 
tion, starting  as  an  ingrowth  from  the  mucous  membrane,  with- 
out much  external  manifestation  of  its  presence ;  {e)  it  may  first 
be  noticed  as  an  irregular  ulcer  in  the  floor  of  the  mouth  ;  or  (/) 
it  may  spread  into  the  tongue  from  surrounding  parts,  such  as  the 
tonsil  or  larynx. 

In  whatever  way  it  starts,  the  same  features  are  soon  mani- 
fested, viz.,  a  new  growth  is  noticed,  hard  in  consistence,  in- 
definite in  its  extent,  which  may  or  may  not  be  painful  from  the 
first,  and  which  ulcerates  superficially,  exposing  a  more  or  less 
crateriform  cavity,  with  a  grey,  sloughy,  foul  surface,  readily 
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bleeding  when  touched,  and  discharging  a  foul  secretion,  which 
causes  extreme  foetor  of  the  breath.  The  ulcer  is  surrounded  by 
an  indurated  mass,  which  gradually  shelves  off  into  the  neigh- 
bouring healthy  structures,  or  may  be  abruptly  limited.  Profuse 
salivation  is  produced  by  the  irritation  of  the  branches  of  the 
third  division  of  the  trigeminal,  and  all  the  movements  of  the 
tongue  are  painful  and  limited  on  account  of  the  infiltration  of 
the  base,  so  that  both  swallowing  and  speech  are  difficult,  the 
patient  allowing  the  saliva  to  dribble  out  of  his  mouth.  The  pain 
is  often  very  excessive,  and  usually  extends  along  many  of  the 
branches  of  the  fifth  nerve,  especially  to  the  ear,  so  that  sleep 
become  impossible,  and  the  patient's  condition  steadily  and 
rapidly  deteriorates.  The  glands  under  the  chin  and  at  the 
angle  of  the  jaw  early  become  involved  in  the  disease,  which 
ultimately  attacks  the  glandulae  concatenataj.  These  secondary 
growths  are  very  frequently  cystic  in  character,  from  the  degenera- 
tion of  the  masses  of  epithelium  formed  within  them  ;  after  a  time 
they  approach  the  surface  and  burst,  leaving  ragged  malignant 
ulcers  in  the  neck.  The  lower  jaw,  moreover,  is  often  invaded  in 
the  later  stages  of  the  disease. 

The  occurrence  of  the  typical  cachexia  is  determined  not  only 
by  the  pain  and  consequent  sleeplessness,  but  also  by  the  inability 
to  take  sufficient  nourishment,  the  absorption  of  products  of 
putrefaction  swallowed  with  the  saliva,  the  excessive  salivation, 
the  occasional  haemorrhages,  and  the  extent  of  the  secondary 
growths.  The  patient  rarely  lasts,  apart  from  treatment,  for  more 
than  twelve  months  after  the  disease  has  been  first  noticed. 

Diagnosis. — When  a  case  is  met  with  where  the  ulcer  is  situated 
at  the  side  or  base  of  the  tongue  in  a  patient  over  forty-five  years 
of  age,  with  the  typical  enlargement  of  the  glands,  profuse  saliva- 
tion, and  impaired  movements,  there  can  be  little  doubt  as  to  the 
diagnosis.  But  when  it  is  seen  in  the  early  stage,  as  an  infiltration 
of  a  syphilitic  fissure  or  cicatrix,  or  as  a  small  wart,  it  may  be 
exceedingly  difficult  to  determine  whether  or  not  malignant  disease 
is  present.  The  early  enlargement  of  the  glands,  the  amount  and 
character  of  pain,  the  fixity  of  the  organ,  and  the  infiltration  of  the 
base  of  the  ulcer,  are  important  guiding  marks ;  but  in  doubtful 
cases  a  small  portion  of  the  growth  should  be  excised  under 
cocaine,  and  subjected  to  careful  microscopic  examination,  and 
thus  its  nature  ascertained.  Moreover,  the  administration  of 
steadily  increasing  doses  of  iodide  of  potassium  will  generally 
bring  about  rapid  improvement  in  a  syphilitic  case,  but  will  do 
no  good  to  an  epithelioma,  except  perhaps  temporarily  when  the 
two  diseases  co- exist. 

Treatment. — The  only  hope  of  curing  the  patient  lies  in  thorough 
and  early  removal  of  the  growth,  which  it  must  be  remembered, 
has  probably  extended  much  further  than  one  expects.     Hence, 
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no  halt-measures  should   be  adopted,  but   complete   operations, 
including  also  the  lymphatic  area,  are  desirable. 

Ligature  of  the  lingual  artery  and  division  of  the  gustatory 
nerve  have  been  performed  in  cases  where  the  disease  had  pro- 
gressed too  far  to  attempt  radical  treatment,  with  the  double  object 
of  starving  the  growth  and  relieving  the  pain ;  such,  however,  are 
of  little  value.  Dusting  the  surface  of  the  tumour  with  pyoktanin 
will  perhaps  give  the  most  relief  to  the  unfortunate  patient. 

Many  operations  for  removal  of  the  tongue  have  been  suggested 
and  practised  from  time  to  time,  the  majority  of  which  have,  how- 
ever, fallen  into  disuse,  and  will  not  even  be  noticed  here.  We 
shall  merely  indicate  the  chief  plans  of  treatment  adopted  at  the 
present  day.  For  practical  purposes,  the  cases  may  be  divided 
into  two  groups — those  in  which  the  disease  is  limited  to  one 
portion  of  the  tongue,  and  the  muscular  tissue  is  not  extensively 
invaded  ;  and  those  in  which  glands  or  other  structures  are  also 
obviously  involved,  or  the  tongue  itself  is  widely  infiltrated.  In 
the  first  class  of  cases  an  intrabuccal  operation  will  often  suffice, 
combined  with  separate  removal  of  the  glands ;  in  the  second, 
more  extensive  extrabuccal  procedures  are  required. 

The  Intrabuccal  Method  now  adopted  for  partial  removal  of  the 
organ  is  that  known  as  Whitehead's  Operation.  The  lingual  artery 
should  always  be  previously  secured  in  the  neck  (p.  285),  thus 
giving  the  surgeon  an  opportunity  of  removing  the  submaxillary 
gland,  with  its  associated  lymphatics,  which  are  so  often  affected. 
The  mouth  is  then  well  opened  with  an  efficient  gag,  and  the 
chloroform  administered  by  means  of  Junker's  apparatus.  A 
good  assistant  is  necessary  in  order  to  prevent  blood  entering 
the  larynx,  small  pieces  of  sponge  held  in  smooth-nosed,  long- 
handled  forceps  being  used  to  clear  the  pharynx.  A  coarse  silk 
thread  is  passed  through  each  half  of  the  tongue  to  draw  it 
forwards  and  steady  it,  and  if  portions  of  both  sides  are  to  be 
removed,  a  silver  wire  or  silk  thread  should  in  addition  be  passed 
through  the  base  not  far  from  the  epiglottis  so  as  to  command 
the  stump.  The  essential  feature  of  tlie  operation  is  to  carefully 
snip  through  the  organ  little  by  little  by  means  of  long-handled, 
straight,  blunt-pointed  scissors,  picking  up  all  the  vessels  as  they 
are  divided,  and  by  this  means  the  loss  of  blood  is  reduced  to  a 
minimum.  The  woilus  operandi  for  partial  removal  of  one- half  is 
as  follows :  The  tongue,  being  drawn  out  of  the  mouth  by  the 
two  anterior  loops  of  silk,  is  carefully  divided  down  the  middle  line 
into  two  segments,  which  are  readily  separated  from  one  another 
by  the  finger,  the  scissors  merely  dividing  the  mucous  membrane. 
The  base  of  the  organ  is  freed  by  cutting  through  the  line  of 
attachment  of  the  mucous  membrane  to  the  alveolus,  and  then 
along  the  middle  line  of  the  floor  of  the  mouth  to  the  tip  of  the 
tongue,  so  that  the  sublingual  salivary  gland  can  be  also  taken 
away — a  most  necessary  step.     The  mucous  lining  of  the  dorsum 
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is  now  divided  transversely  behind  the  growth,  and  the  muscular 
structure  of  the  organ  slowly  snipped  through  with  scissors,  and 
during  the  process,  by  the  aid  of  the  finger  or  a  director,  the 
vessels  and  nerves  can  be  seen  and  recognised  before  division. 
Removal  of  the  diseased  half  with  the  sublingual  gland  is  thus 
easily  accomplished  by  making  the  incisions  meet,  and  dividing  the 
intervening  tissues. 

If  the  tip  is  alone  involved,  it  can  be  removed  by  a  V-shaped 
incision,  made  after  steadying  the  tongue  with  a  deep  suture.  The 
small  ranine  artery  will  spurt  on  each  side,  but  is  easily  secured, 
and  the  gap  closed  by  catgut  sutures. 

If  the  whole  tongue  is  to  be  excised,  or  even  when  one  side  alone 
needs  removal  as  far  back  as  the  epiglottis  or  hyoid  bone,  special 
precautions  have  to  be  taken  in  order  to  diminish  the  risk  of 
asphyxia  from  falling  back  of  the  stump  of  the  organ  after  the 
operation.  Thus,  a  thick  silver  wire  can  be  passed  deeply  through 
the  epiglottis,  by  means  of  which  it  is  drawn  forwards,  and  the  wire 
is  then  fixed  to  the  upper  lip  by  a  strip  of  gauze  and  collodion. 
The  objection  to  this  plan  is  the  patent  condition  of  the  glottis, 
into  which  septic  exudations  from  the  mouth  are  likely  to  run, 
probably  inducing  septic  pneumonia.  A  much  better  method  is 
that  which  has  been  introduced  and  largely  adopted  of  late,  viz., 
the  performance  of  a  preliminary  tracheotomy  in  order  to  allow  the 
pharynx  to  be  plugged.  A  Hahn's  trachea-tube  {i.e.,  a  large  one 
surrounded  with  compressed  sponge  infiltrated  with  iodoform, 
which  will  expand  and  absolutely  shut  off  the  lower  respiratory 
tract  from  the  mouth)  is  inserted,  or  a  Trendelenburg's  air- 
tampon  ;  or  an  ordinary  tube  may  be  employed  if  the  pharynx  is 
well  packed  with  a  sponge  so  as  to  prevent  blood  trickling  down- 
wards ;  the  anaesthetic  can  then  be  administered  through  the  tube. 
The  advantages  of  this  method  of  treatment  are  threefold :  (a)  The 
patient  can  be  kept  in  a  condition  of  complete  anaesthesia  without 
hindrance  to  the  surgeon,  so  that  the  operation  is  more  quickly 
finished,  the  shock  is  less,  and  the  removal  of  the  disease  can  be 
more  thoroughly  accomplished  ;  {b)  the  patient  runs  no  danger  of 
asphyxia  during  the  operation  by  blood  trickling  into  the  lungs, 
or  by  fragments  of  tissue  or  sponge  getting  loose  in  the  mouth 
and  being  inhaled,  whilst  later  on  falling  back  of  the  root  of  the 
tongue  does  no  harm  ;  and  (c)  the  chances  of  septic  pneumonia 
are  reduced  to  a  minimum.  Of  course,  opening  the  trachea  is 
not  entirely  devoid  of  danger,  and  therefore  this  plan  should  not 
be  adopted  except  where  extensive  dissections  are  called  for,  and 
then  may  be  undertaken  with  advantage  a  few  days  previously. 
At  the  time  of  operation  the  pharynx  is  firmly  packed  with  a 
sponge. 

Where  the  jaw,  floor  of  the  mouth,  or  glands  in  the  neck  are 
much  implicated,  or  the  tongue  substance  itself  extensively 
infiltrated,  an  Extrabuccal  Operation  is  necessary ;    and   of  the 
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many  plans  that  have  been  recommended,  we  consider  Kacker's 
operation,  or  some  modification  of  it,  by  far  the  best.  The 
incision  (Fig.  271  C),  commencing  close  to  the  lobule  of  the  ear, 
runs  down  along  the  anterior  border  of  the  sterno-mastoid  to  the 
great  cornu  of  the  hyoid  bone,  and  thence  forwards  nearly  to  the 
middle  line,  and  upwards  to  the  symphysis.  This  flap  of  skin 
and  subcutaneous  tissue  is  dissected  up,  and  stitched  to  the  cheek 
out  of  harm's  way.  If  part  of  the  jaw  also  needs  removal,  the 
incision  may  have  to  extend  through  the  lower  lip,  and  the  flap  is 
then  turned  outwards  and  backwards  so  as  to  expose  the  bone. 
All  the  lymphatic  glands  in  the  region — the  submental,  sub- 
maxillary, and  those  lying  over  the  carotid — are  now  removed, 
as  well  as  the  submaxillary  salivary  gland,  the  lingual  and  facial 
arteries  being  tied  close  to  the  carotid.  Any  diseased  portion  of 
the  jaw  is  isolated  by  saw-cuts  in  front  and  behind,  and  may 
be  removed  at  once  if  desirable,  or  left  in  situ  and  taken  away 
with  the  disease ;  but,  as  already  mentioned,  it  is  always  well,  if 
possible,  to  leave  a  bridge  of  bone  to  maintain  the  continuity  of 
the  mandible.  Where  only  half  the  tongue  is  to  be  removed,  it 
is  now  split  down  the  middle  line  with  scissors,  and  the  mucous 
membrane  in  the  floor  and  side  of  the  mouth  divided  so  as  to 
leave  that  side  of  the  tongue  attached  merely  by  the  muscular 
structures,  which  are  snipped  through  with  scissors,  any  bleeding 
points  being  secured  as  divided.  If  the  whole  organ  is  to  be 
removed,  it  is  unnecssary  to  divide  it  in  the  middle  line.  If  the 
jaw  is  healthy,  the  reflection  of  mucous  membrane  is  incised  close 
to  the  alveolus,  so  that,  by  detaching  the  mylo-hyoid  from  the 
bone,  a  communication  is  made  between-  the  outside  wound  and 
the  mouth,  and  the  tongue  is  then  drawn  through  this  lateral 
opening,  and  removed  close  to  the  epiglottis  behind,  and  close  to 
the  hyoid  bone  below,  the  whole  floor  of  the  mouth  being  effectu- 
ally dealt  with  in  this  way. 

The  raw  surface  is  painted  with  Whitehead's  varnish  (which 
consists  of  Friar's  balsam,  but  with  the  rectified  spirit  replaced 
by  a  saturated  solution  of  iodoform  in  ether),  and,  where  trache- 
otomy has  been  performed,  the  mouth  is  plugged  with  aseptic 
gauze. 

The  external  incision  is  closed  by  a  continuous  suture,  a  large 
drain-tube  being  inserted  at  the  lowest  point  for  a  few  days.  No 
attempt  is  made  to  keep  the  base  of  the  tongue  forwards,  and,  in 
fact,  it  is  better  that  it  should  fall  back  so  as  to  close  the  ojjening 
of  the  glottis,  and  so  prevent  septic  saliva  from  entering  the  air- 
passages;  it  will  be  subsequently  drawn  forwards  again  by  the 
process  of  cicatrization  of  the  wound  in  the  floor  of  the  mouth. 
The  plug  of  gauze  may  be  removed  in  twenty-four  hours,  and 
replaced  or  not  at  the  discretion  of  the  surgeon.  The  mouth 
must  be  freely  and  frequently  washed  out  with  some  unirritating 
antiseptic  lotion,  e,g»,  sanitas  (i  in  10),  boroglyceride  (i  in  20), 
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boric  acid  (lo  grains  to  i  ounce),  or  a  weak  solution  of  Condy's 
fluid.  If  all  goes  well,  a  smaller  size  of  Hahn's  tracheotomy-tube 
is  inserted  on  the  second  day,  an  ordinary  tube  on  the  fifth  or 
sixth,  and  even  this  is  removed  in  seven  to  ten  days.  The  patient 
is  fed  per  rectum  for  twenty-four  hours,  but  afterwards  a  tube 
attached  to  the  spout  of  a  feeder  is  introduced  into  the  pharynx 
or  oesophagus.  In  the  simpler  cases  he  is  able  to  swallow  freely 
and  without  difficulty  in  the  course  of  a  day  or  two,  and  even  in 
the  worst  cases  he  can  feed  himself  with  a  long  tube  passed  into 
the  phar)mx  in  five  or  six  days.  Where  no  tracheotomy  has 
been  performed,  the  greatest  care  and  watchfulness  will  be  re- 
quired to  prevent  the  stump  of  the  tongue  falling  back  and  produc- 
ing asphyxia  ;  the  mouth  and  pharynx  must  be  constantly  cleansed, 
to  diminish  as  far  as  possible  the  risk  of  septic  pneumonia. 

This  operation  is  certainly  the  most  successful  of  any  for  exten- 
sive disease,  and  the  immediate  results  are  satisfactory ;  but 
necessarily  where  the  disease  is  so  widely  diffused  as  to  need 
such  a  severe  procedure,  a  considerable  percentage  of  the  cases 
will  suffer  from  recurrence. 

The  great  danger  of  the  operation — septic  pneumonia — is  best 
combated  by  carefully  cleansing  the  mouth  and  teeth  previously 
with  antiseptics,  by  a  preliminary  tracheotomy,  and  efficient 
plugging  of  the  pharynx.  Secondary  haemorrhage  is  occasionally 
met  with,  but  probably  only  when  the  patient  is  very  exhausted 
at  the  time  of  the  operation,  and  where  the  mouth  is  not  well 
irrigated  subsequently  ;  the  bleeding  vessel  should  be  again  tied 
on  the  face  of  the  stump,  or  in  the  neck  if  such  has  not  already 
been  undertaken  ;  failing  this,  one  must  depend  on  the  application 
of  perchloride  of  iron  or  the  actual  cautery.  Antistreptococcic 
serum  may  also  be  utilized  as  a  preliminary  measure  in  order  to 
prevent  the  occurrence  of  septic  troubles ;  three  or  four  injections 
of  10  c.c.  each  are  made  on  the  day  preceding  the  operation,  and 
perhaps  one  or  two  afterwards.  The  results  obtained  in  this  way 
have  been  satisfactory. 

Kocher*s  lines  of  incision  may  be  modified  according  to  circum- 
stances, provided  that  the  essential  principles  are  kept  in  view, 
viz.,  the  complete  removal  of  the  primary  disease  and  of  the 
infected  glands,  and  the  provision  of  effective  drainage. 

The  removal  of  a  part,  or  even  the  whole,  of  the  tongue  is  not 
such  a  mutilation  physiologically  as  one  might  expect  at  first. 
Deglutition  is  interfered  with  for  a  time,  but  the  power  is  soon 
regained,  and  even  articulation  may  be  in  great  measure  restored. 

Affections  of  the  Floor  of  the  Mouth. 

Sablingnal  Abscess,  when  acute,  is  due  to  infection  of  the  sub- 
mucous tissue,  as  by  puncture  with  a  fishbone,  or  starts  in  a  fol- 
licle of  the  sublingual  or  in  a  submucous  gland.    The  inflammation 
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which  follows  results  in  the  formation  of  a  puffy  swelling  beneath 
the  tongue,  which,  if  not  opened  early,  may  lead  to  an  extension 
downwards  of  the  mischief  into  the  submental  region.  The  tongue 
becomes  swollen  and  turgid  from  pressure  upon  the  veins,  whilst 
oedematous  laryngitis  may  also  be  induced.  Considerable  con- 
stitutional disturbance  generally  accompanies  this  process.  A 
median  incision  through  the  mucous  membrane,  and  the  insertion 
and  opening  of  a  pair  of  dressing  forceps,  is  the  safest  and  best 
method  of  treatment,  the  cavity  being  subsequently  washed  out 
and  drained.  The  more  diffuse  form  of  sublingual  abscess  is 
usually  associated  with  submaxillary  cellulitis  (p.  93). 

The  sublingual  region  is  also  a  favourite  site  for  Actinomycosis 
(p.  148),  which  manifests  itself  as  a  diffuse  brawny  induration  of 
the  tissues,  progressing  slowly,  and  not  very  tender.  As  it  comes 
to  the  surface,  the  skin  becomes  red  and  dusky,  and  sooner  or 
later  a  series  of  little  pustules  appear  one  after  another  with  a 
typical  yellowish  apex.  These  burst  and  discharge  a  glutinous 
fluid  containing  the  fungus,  and  if  kept  aseptic  and  allowed  to 
heal,  are  followed  by  depressed  and  puckered  cicatrices.  The 
administration  of  gradually  increasing  doses  of  iodide  of  potassium 
usually  suffices  to  bring  about  a  cure. 

Oystic  Swellings  are  not  uncommon  about  the  floor  of  the 
mouth,  and  amongst  them  the  following  may  be  described : 

(a)  Mucous  Cysts  result  from  the  distension  of  mucous  glands ; 
they  form  small  translucent  swellings,  elastic  and  fluctuating. 
All  that  is  needed  is  to  open  them,  and  remove  the  anterior  wall. 

(b)  Ranula  is  a  very  similar  condition,  but  larger  and  unilateral, 
containing  a  glairy  mucoid  fluid,  and  due  to  obstruction  and  dis- 
tension of  one  of  the  sublingual  ducts  (or  ducts  of  Rivini).  A 
similar  condition  has  been  caused  in  rare  cases  by  a  blocking  of 
Wharton's  duct,  but  this  has  generally  been  found  to  run  along 
the  outer  surface  of  the  cyst.  The  tumour  may  be  as  large  as  a 
walnut  or  pigeon's  egg.  The  treatment  consists  in  removing  a 
good-sized  piece  of  the  wall  so  that  the  cavity  may  be  obliterated 
by  a  process  of  granulation,  or  if  that  should  fail,  the  whole  cavity 
must  be  dissected  out. 

{c)  Dermoid  Cysts  are  frequently  met  with  in  the  floor  of  the 
mouth,  occupying  the  middle  line,  and  also  projecting  into  the 
neck  beneath  the  chin.  They  are  due  to  non-obliteration  of 
the  upper  end  of  the  thyro-glossal  canal  (p.  823).  The  contents 
are  of  the  usual  sebaceous  type.  Such  tumours  should  never  be 
dealt  with  from  the  mouth,  as  they  extend  deeply,  and  need  to  be 
carefully  dissected  out.  A  free  opening  must  be  made  in  the 
middle  line  under  the  chin,  and,  if  feasible,  the  whole  cyst 
removed  unopened.  If  it  gives  way,  the  entire  wall  must  be 
dealt  with,  or  recurrence  will  certainly  ensue. 
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Affections  of  the  Salivary  Glanda. 

Inflammation  of  the  Parotid  Gland  is  met  with  in  several  different 
forms. 

1.  Bpidemic  Parotitis  (Mumps)  is  an  acute  specific  disease, 
usually  seen  in  children,  highly  infectious  in  character,  and 
generally  epidemic.  The  period  of  incubation  is  about  three 
weeks,  and  the  attack  itself  consists  in  a  slight  febrile  dis- 
turbance, associated  with  swelling  of  one  or  both  parotid  glands  ; 
one  gland  is  attacked  first,  becoming  enlarged  and  tender,  whilst 
the  other  side  is  similarly  affected  in  a  day  or  two.  Mastication 
becomes  difficult,  owing  to  the  tension  of  the  parts.  The  swelling, 
which  lasts  for  about  a  week  and  then  gradually  subsides,  extends 
below  and  in  front  of  the  ear,  and  the  socia  parotidis  can  be 
distinctly  felt  lying  over  the  masseter ;  the  submaxillary,  sub- 
lingual, and  neighbouring  lymphatic  glands  are  sometimes,  but 
not  frequently,  enlarged.  Suppuration  is  rare,  but  in  adults 
metastatic  inflammation  of  the  testes,  mammae,  or  ovaries  is  not 
uncommon.  This  complication  is  generally  unilateral,  and  thus, 
although  atrophy  of  the  testis  commonly  follows  orchitis,  sterility 
is  not  produced.  Treatment, — Keep  the  patient  warm  and  quiet, 
and  administer  salines.  In  the  later  stages  friction  with  stimu- 
lating liniments  will  hasten  resolution.  After  the  acute  attack, 
the  gland  may  remain  enlarged  for  some  time. 

2.  A  Simple  Parotitis  occasionally  results  from  exposure  to  cold 
or  from  injury,  whilst  the  presence  of  a  calculus  in  the  duct  leads 
to  a  chronic  sclerosing  inflammation.  The  symptoms  consist  of 
pain  and  swelling,  together  with  a  certain  amount  of  constitutional 
disturbance.  An  extremely  interesting  phenomenon  is  the  paro- 
titis which  follows  injuries  or  diseases  of  the  abdominal  or  pelvic 
viscera.  This  condition  is  not  very  unusual,  as  is  evident  by  the 
fact  that  Stephen  Paget  has  been  able  to  collect  10 1  such  cases. 
It  was  formerly  attributed  to  pyaemia,  but  is  now  considered  to 
be  due  to  infection  of  a  mild  type  from  the  mouth,  owing  to  a 
septic  state  of  the  teeth  induced  by  prolonged  rectal  feeding.  In 
confirmation  of  this  view  is  the  fact  that  it  has  been  seen  in  not  a 
few  cases  of  gastric  ulcer,  where  the  patient  had  to  be  fed  per 
rectum  for  some  time.  Treatment  in  these  simple  cases  consists  in 
the  application  of  fomentations,  perhaps  medicated  with  bella- 
donna. 

3.  Suppurative  Parotitis  is  a  much  more  serious  condition.  It 
may  extend  from  the  mouth  along  Stenson's  duct,  or  supervene  in 
the  course  of  pyaemia,  or  as  a  sequela  of  some  of  the  exanthemata, 
e.g.,  scarlet  or  typhoid  fevers.  If  the  inflammation  spreads  up 
from  the  mouth,  suppuration  occurs  primarily  within  the  tubules ; 
under  other  circumstances,  pus  forms  in  the  interstitial  tissues. 
The  gland  becomes  much  enlarged,  with  congestion  and  oedema 
of  the  overlying  skin,  and,  owing  to  the  tension  of  the  fascia, 
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exceedingly  painful.  For  the  same  reason,  pus  cannot  readily 
find  its  way  to  the  surface,  and  hence  is  likely  to  burrow  in  various 
directions,  e.g.,  amongst  the  muscles  of  the  neck,  or  even  upwards 
and  inwards  towards  the  base  of  the  skull,  or  to  the  cavity  of  the 
mouth,  finding  its  way  over  the  border  of  the  superior  constrictor 
(the  so-called  *  sinus  or  Morgagni ').  The  constitutional  symptoms 
from  toxic  absorption  are  usually  very  severe.  Owing  to  the 
fact  that  large  veins  and  arteries  pass  through  the  parotid  gland, 
pyaemic  symptoms  are  not  unlikely  to  supervene,  and  the  prog- 
nosis is  therefore  somewhat  serious. 

Diagnosis. — Inflammation  of  the  lymphatic  glands  lying  on  the 
outer  surface  of  the  parotid  closely  simulates  the  above  a^ections, 
but  is  distinguished  from  them  by  the  fact  that  they  are  more 
superficial,  and  that  the  socia  parotidis  is  not  enlarged. 

Treatment. — In  the  early  stages  fomentations  are  employed,  but 
as  soon  as  there  is  any  indication  that  suppuration  has  occurred, 
a  free  incision  must  be  made,  and  the  pus  let  out.  Every  precau- 
tion should  be  taken  to  prevent  mischief  to  the  facial  nerve,  and 
Hilton*s  method  of  operating  may  be  advantageously  employed ; 
but  in  the  more  severe  cases  where  the  patient's  life  is  threatened 
and  the  pus  is  burrowing  in  all  directions,  the  knife  must  be  freely 
used  regardless  of  anatomical  considerations. 

Inflammation  of  the  submaxillary  and  snblingnal  glands  may 
arise  in  an  exactly  similar  way,  but  no  special  description  is  called 
for.  Occasionally,  however,  the  process  extends  beyond  the  sub- 
maxillary gland  to  the  neighbouring  tissues,  giving  rise  to  what 
has  already  been  described  as  submaxillary  cellulitis,  or  Ludwig's 
angina  (p.  93). 

Obstruction  to  the  Flow  of  Saliva  results  from  various  causes, 
such  as  cicatricial  contraction  in  the  neighbourhood  of  the  entrance 
of  the  ducts  into  the  mouth,  or  from  the  presence  of  a  salivary 
calculus,  consisting  of  phosphate  and  carbonate  of  lime,  and  usually 
fusiform  in  shape. 

The  chief  Symptom  of  such  obstruction  is  a  painful  enlargement 
of  the  gland  during  and  after  meals,  which  slowly  passes  away  as 
the  saliva  finds  its  way  past  the  block ;  if  it  persists  for  long,  the 
gland  becomes  chronically  enlarged,  and  its  interstitial  tissue 
increased  in  bulk,  whilst  a  certain  amount  of  peri-adenitis  also 
follows.  When  a  calculus  is  present,  there  is  usually  a  consider- 
able discharge  of  offensive  muco-pus  into  the  mouth.  Where  the 
obstruction  is  complete,  a  cyst  may  form,  and  if  this  is  opened,  or 
finds  its  way  to  the  exterior  and  bursts,  a  salivary  fistula  results. 
The  formation  of  salivary  calculi  is  not  very  common  in  con- 
nection with  the  parotid  gland,  owing  to  the  tact  that  the  saliva 
excreted  is  limpid  in  character,  whereas  that  arising  from  the 
submaxillary  and  sublingual  glands  is  thick  and  mucoid. 
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Treatment. — In  cases  of  simple  obstruction,  an  attempt  must 
be  made  to  restore  the  natural  exit,  or  to  make  an  artificial  one. 
If  a  calculus  is  present,  it  can  usually  be  seen  or  felt  at  intervals 
projecting  from  the  entrance  of  the  duct ;  in  such  a  case  the  duct 
must  be  incised,  and  the  stone  removed.  Where,  however,  it  is 
located  in  the  substance  of  the  submaxillary,  total  removal  of  the 
gland  may  be  necessary. 

Ttunonn  of  tlie  Parotid  ffland  are  of  considerable  interest,  and 
may  be  simple  or  malignant. 

(a)  The  Simple  parotid  tumour  consists  of  a  growth  starting 
in  the  capsule  or  interstitial  tissue  of  the  superficial  part  of  the 
gland  ;  it  contains  nodules  of  cartilage  mixed  with  fibrous  and 
mucous  tissue,  whilst  some- 
times glandular  elements 
similar  to  those  met  with 
in  the  parotid  are  scattered 
through  the  mass.  It  has 
been  already  mentioned  that 
the  cartilaginous  elements 
are  probably  due  to  the 
persistence  of  remnants  of 
the  embryonic  Meckel's  car- 
tilage. The  tumour  feels 
hard,  firm,  and  nodular,  but 
where  there  is  much  myxo- 
matous tissue,  areas  of 
softening  may  be  inter- 
spersed amongst  the  harder 
portions.  The  mass  is 
situated  between  the  jaw 
and  the  stemo-mastoid,  ac- 
cessory processes  also  ex- 
tending over  the  masseter 
in  the  region  of  the  socia, 
and  later  on  burrowing 
deeply  between  the  mastoid 
bone  and  the  styloid  pro- 
cess, and  beneath  the  ramus  of  the  jaw  (Fig.  282). 
stages  the  tumour  is  freely  moveable  on  the  deeper  parts, 
also  the  skin  over  it,  but  subsequently  the  mass  becomes  fixed 
and  adherent.  The  growth  is  usually  slow,  and  at  first  quite 
painless,  and  there  is  no  tendency  to  invade  lymphatic  glands  or 
produce  cachexia.  Mastication  is  impaired  in  the  later  stages, 
but  otherwise  the  subjective  symptoms  are  of  but  slight  impwr- 
tance,  owing  to  the  fact  that  the  growth  is  superficial  lo  the  gland, 
and  to   the    more   important    vessels  and   nerves.     The    simple 
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tumour,  if  allowed  to  persist,  is  not  an  uncommon  precursor  of 
malignant  disease. 

(b)  Malignant  tumours  of  the  parotid  occur  in  the  form  of  endo- 
thelioma, sarcoma,  or  carcinoma,  and  are  not  unfrequentiy  grafted 
on  to  a  simple  tumour,  the  change  of  type  being  marked  by 
increased  rapidity  of  growth  and  greater  pain.  The  mass  be- 
comes more  fixed,  and  signs  of  pressure  upon  the  vessels  and 
nerves  develop ;  the  facial  nerve  is  very  likely  to  be  implicated, 
leading  to  paralysis  of  the  face.  Moreover,  the  skin  becomes 
hyperaemic  and  often  adherent  to  the  tumour,  and  finally  ulcera- 
tion and  even  fungation  may  obtain.  Secondary  deposits  occur 
in  the  neighbouring  lymphatic  glands  or  in  the  viscera,  and  the 
patient  soon  passes  into  a  state  of  malignant  cachexia.  Carcino- 
matous tumours  are  less  common  than  the  sarcomata,  but  run  a 
similar  course.  The  growth  is  an  adenoid  cancer,  not  unfre- 
quentiy of  the  soft  or  encephaloid  type,  and  neighbouring  lym- 
phatic glands  are  early  invaded. 

The  Diagnosis  of  simple  parotid  tumours  from  malignant 
growths  is  a  matter  of  the  greatest  importance  from  a  prognostic 
point  of  view,  since  simple  tumours  are  distinctly  encapsuled, 
and  their  removal,  except  in  extreme  cases,  is  not  a  matter  of 
special  difficulty  ;  malignant  disease  is  much  more  diffuse,  render- 
ing complete  extirpation  of  the  mass  almost  impracticable.  The 
distinction  between  the  two  forms  is  made  by  a  consideration 
of  the  signs  and  symptoms  considered  above,  attention  being 
directed  to  the  rate  of  growth,  the  condition  of  the  skin  and 
surrounding  parts,  the  mobility  or  not  of  the  neoplasm,  and  the 
general  aspect  of  the  patient,  whilst  associated  paralysis  of  the 
facial  nerve  is  almost  always  characteristic  of  malignancy.  The 
lymphatic  glands  lying  on  the  surface  of  the  parotid,  when 
invaded  by  tubercle  or  by  epithelioma  secondary  to  some  intra- 
buccal  growth,  may  closely  simulate  a  true  parotid  tumour,  but 
are  recognised  by  their  more  superficial  position. 

The  Treatment  is  often  a  matter  of  some  difficulty,  owing  to 
the  important  character  of  the  surrounding  tissues.  Removal 
should  only  be  attempted  if  the  skin  is  not  extensively  involved, 
if  the  growth  is  moveable  on  the  deeper  parts,  and  if  there  is  no 
evidence  of  secondary  deposits.  Even  simple  tumours  become 
irremoveable  after  a  time  on  account  of  their  deep  connections  and 
change  of  type,  whilst  it  is  seldom  justifiable  to  touch  malignant 
growths  on  account  of  their  early  and  wide  dissemination.  Simple 
parotid  tumours  are  dealt  with  either  by  making  a  vertical 
incision  over  the  most  prominent  part  of  the  mass,  or  by  turning 
forwards  a  flap,  exposing  thereby  the  capsule,  which  is  incised 
transversely ;  for  although  the  facial  nerve  is  generally  beneath 
the  growth,  it  occasionally  runs  superficial  to  it,  or  in  its  sub- 
stance. After  this  has  been  accomplished,  the  tumour  is  often 
enucleated  without  much  difficulty,  but  the  surgeon  must  make 
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certain  that  no  deeper  processes  are  left,  or  recurrence  will 
inevitably  follow.  The  hxmorrha^e  from  the  transverse  facial 
and  other  arteries  is  free,  but  easily  restrained.  There  is  no 
need  to  remove  redundant  skin  in  these  cases,  as  it  quickly 
contracts. 

In  dealing  with  early  malignant  disease  exchion  of  the  whole 
parotid  gland  may  be  occasionally  undertaken.  It  is  accomplished 
through  a  vertical  incision,  or,  if  the  skin  is  involved,  by  two 
crescentic  ones.  The  gland  is  then  gradually  freed  from  its 
connections,  care  being  taken,  if  possible,  to  keep  outside  its 
capsule.  It  is  best  to  deal  with  the  lower  part  first,  securing 
with  double  ligatures  the  external  carotid  artery  and  teraporo- 
bcial  vein.  The  mass  is  then 
drawn  upwards  and  forwards,  and 
its  deep  connections  severed.  The 
facial  nerve  is,  of  course,  divided, 
and  the  patient  must  be  warned 
before  the  operation  of  the  neces- 
sarily resulting  facial  palsy.  Re- 
currence is  almost  certain  to  follow. 
Removal  of  the  angle  of  the  jaw  as 
a  preliminary  step  has  been  recom- 
mended, since  considerable  space 
is  gained  thereby,  and  a  better 
access  to  the  field  of  operation. 

Tomonrs    of   the    Snbmaxillarr 
Olaitd  are  very  similar  in  nature 
to   those  of  the  parotid.      Simple   j 
tumours  are  represented  by  chon-       ___________^^__^__ 

dromata,  which  in  this  position  are  fiq.  iSj.—St'n maxillary  Tumour. 
almost  always  pure  and  without  (Tillmanns,) 

admixture  of  myxoma  {Fig.  283). 

Sarcoma  and  carcinoma  are  also  met  with ;  if  seen  in  the  early 
Stages  they  are  easily  removed. 

Salivftry  Fistula  occurs  almost  solely  in  connection  with  the 
parotid  gland.  It  arises  from  penetrating  wounds  of  the  cheek 
dividing  Stenson's  duct,  or  more  frequently  it  follows  operations 
in  its  neighbourhood.  It  is  a  very  troublesome  condition,  both 
for  the  surgeon  who  is  called  upon  to  treat  it,  and  for  the  patient 
who  suffers  from  the  inconvenience  of  saliva  flowing  down  the 
cheek,  the  amount  l>eing,  of  course,  increased  at  meal-times. 
Stenson's  duct  extends  forwards  from  the  socia  parotidis  across 
the  masseter  muscle  for  a  distance  of  about  2  inches,  and  then 
turns  abruptly  inwards  to  pierce  the  buccinator,  and  enter  the 
mouth  opposite  the  second  upper  molar  tooth.  The  buccal 
and  masseteric  portions  are  almost  at  right  angles,  the  latter 
being  represented  by  a  line  drawn  from  the  lobule  of  the  ear 
to  a  point  midway  between  the  ala  nasi  and  the  angle  of  the 
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mouth.     The  diameter  of  the  duct  is  about  one-eighth  of  an  inch, 
its  narrowest  portion  being  at  the  orifice. 

Treatment. — If  the  buccal  portion  is  involved,  a  cure  is  often 
attained  by  slitting  up  the  duct  within  the  mouth ;  but  when  the 
masseteric  portion  is  wounded,  and  especially  if  near  the  socia 
parotidis,  treatment  becomes  more  difficult.  We  have  several 
times  found  the  following  plan  successful :  A  fine  probe  is  passed 
along  the  duct  from  the  mouth  as  far  as  the  lesion ;  it  is  then 
grasped  by  forceps  inserted  through  the  external  aperture,  and 
drawn  out  on  to  the  cheek,  a  proceeding  sometimes  facilitated  by 
slightly  enlarging  the  wound.  A  double  thread  of  silk  is  now 
tied  to  the  end  of  the  probe,  and  drawn  through  the  thickness  of 
the  cheek,  along  the  buccal  portion  of  the  duct,  and  out  of  the 
external  wound.  A  fine  drainage-tube  is  then  carried  along  the 
same  track,  and  left  so  as  to  project  both  externally  and  internally, 
A  silk  thread  is  attached  to  each  end  of  the  tube,  and  these  are 
knotted  together  round  the  angle  of  the  mouth.  By  this  means 
a  passage  is  re-established  into  the  mouth,  and  as  soon  as  it 
becomes  easier  for  the  saliva  to  travel  along  this  than  along  the 
external  wound,  the  fistula  will  close.  At  the  end  of  a  few  days 
the  outer  half  of  the  tube  is  removed,  and  only  a  silk  thread 
allowed  to  occupy  the  outer  portion  of  the  fistula,  which  gradually 
contracts  so  that  more  and  more  of  the  saliva  finds  its  way  into 
the  mouth.  The  silk  thread  and  tube  are  then  finally  removed, 
and  if  the  opening  in  the  mouth  is  kept  patent,  the  external  wound 
soon  heals.  In  those  cases  where  the  buccal  portion  of  the  duct 
is  completely  obliterated  or  obstructed  so  that  a  probe  cannot  be 
passed,  a  trocar  and  cannula  are  inserted  through  the  external 
wound  and  cheek  into  the  mouth ;  a  silk  thread  is  insinuated 
through  the  cannula,  and  a  tube  drawn  into  position,  as  in  the 
former  case.  The  subsequent  treatment  is  the  same  as  that 
indicated  above. 

Affections  of  the  Palate. 

Cleft  Palate. — By  cleft  palate  is  meant  a  congenital  defect  of 
the  roof  of  the  mouth,  whereby  the  structures  entering  into  its 
formation  do  not  unite  in  the  middle  line,  thus  allowing  an 
abnormal  communication  to  exist  between  the  nose  and  mouth. 
The  term  does  not  include  losses  of  substance,  resulting  from 
injury,  syphilis,  or  lupus.  The  cleft  usually  starts  posteriorly, 
and  extends  forwards  for  a  variable  distance,  although  it  has 
been  known  to  be  limited  to  the  anterior  portion  of  the  palate 
and  lx)ny  alveolus,  but  only  in  exceedingly  rare  instances.  The 
mildest  cases  consist  merely  of  a  bifid  uvula,  perhaps  not  involving 
the  palate  at  all ;  the  next  degree  of  severity  affects  the  velum 
alone ;  more  or  less  of  the  hard  palate  may  also  be  implicated, 
the  cleft  reaching  as  far  forwards  as  the  site  of  the  anterior  palatine 
canal  (Fig.  284,  B) ;  whilst  the  severest  type  of  the  deformity 
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extends  in  addition  through  the  alveolus  and  upper  lip  on  one  or 
both  sides,  the  os  incisivum  being  in  the  latter  case  displaced 
forwards,  perhaps  on  the  tip  of  the  nose  (Fig,  284,  C). 

On  looking  carefully  at  a  cleft  palate  the  defect  usually  appears 
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VBLUM:      B,    TRAVEDSIN 

Anibrior  Palatine  Canal 

to  be  mesial,  but  occasionally  it  seems  as  if  a  unilateral  or 
bilateral  Assure  existed  To  understand  such  an  occurrence  it 
must  be  remembered  that  three  bony  processes  unite  in  the 
middle  line  of  the  roof  of  the  mouth,  viz  ,  the  two  paJatal  pro 


MODIFICATCONS    Qt    CLEPT    PaLATK. 

tongue :  d,  cavity 


cesfies  growing  in  horizontally  from  the  maxilla?,  one  on  each  side, 
arid  the  ethmo-vomerine  septum  projecting  vertically  downwards 
from  the  under  surface  of  the  frontonasal  process  and  base  of  the 
skull.  All  these  should  amicably  join  together  about  the  ninth 
or  tenth  week  of  intra-uterine  life.  If,  however,  the  palatal  pro- 
cesses fail    to  reach   the   middle   line,  a  median  defect  appears 
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(Fig.  285,  A),  unless  the  ethmo-vomerine  septum  be  so  hyper- 
trophied  as  to  project  between  them,  when  the  appearance  of  a 
double  cleft  is  produced  (Fig.  285,  B).  When  one  division  of 
the  palate  unites  with  the  mesial  septum,  the  other  failing  to 
reach  it,  an  apparently  unilateral  cleft  results ;  most  commonly 
the  defect  is  on  the  left  side,  the  vomer  being  attached  to  the 
right  free  edge,  a  left-sided  alveolar  hare-lip  also  complicating 
the  case  (Fig.  285,  C).  The  reason  why  the  anterior  portion  of 
the  palate  is  so  rarely  affected  without  the  posterior  part  being 
also  involved  is  that  the  union  of  the  various  segments  progresses 
from  before  backwards. 

The  width  of  the  cleft  and  the  slope  of  the  segments  varies 
greatly  in  different  cases.  The  wider  the  cleft,  the  more  un- 
favourable it  is  for  treatment  by  operative  means  ;  and  this  is  one 
of  the  arguments  used  in  favour  of  the  removal  of  the  intermaxilla 
in  cases  of  double  hare-lip,  so  as  to  allow  of  the  approximation  of 
the  two  maxillae.  Remove  it,  they  fall  naturally  together  ;  leave 
it,  and  they  are  wedged  permanently  apart.  As  to  the  slode  of 
the  segments,  the  more  vertical  they  are,  the  more  favourable  for 
operation,  since  the  flaps  of  muco-periosteum  easily  meet  in  the 
middle  line.  When  the  palate  is  more  horizontal,  and  like  a 
Norman  rather  than  a  Gothic  arch,  the  flaps  are  shorter,  and 
greater  lateral  displacement  is  necessary  to  bring  their  edges  into 
apposition  ;  this  involves  much  more  traction  on  the  stitches,  and 
hence  less  satisfactory  results. 

The  effect  of  such  a  deformity  upon  the  infant,  from  a  physio- 
logical point  of  view,  is  very  serious.  The  process  of  nutrition  is 
considerably  impaired,  owing  to  the  fact  that  the  power  of  suction 
is  lost,  and  fluids  taken  into  the  mouth  are  apt  to  escape  through 
the  nostrils  instead  of  being  swallowed.  Consequently  these 
children  must  be  carefully  spoon-fed  with  the  head  thrown  well 
back,  otherwise  they  become  emaciated  and  succumb  to  inanition 
or  intercurrent  maladies.  If  they  grow  up,  articulation  becomes  so 
indistinct  that  it  is  often  impossible  to  understand  what  they  say, 
the  voice  having  a  peculiar  and  characteristic  intonation.  All  the 
letters  known  as  explosives,  whether  dentals,  labials,  or  gutturals, 
requiring  a  certain  amount  of  air-pressure  within  the  mouth  for 
their  due  pronunciation,  are  difficult  to  produce,  particularly  b,  rf, 
A  ^  ^'  /»  ^^^'  Moreover,  the  exposure  of  the  nasal  mucous  mem- 
brane to  the  air  is  so  much  greater  than  usual  that  it  is  liable  to 
catarrhal  inflammation,  resulting  in  the  formation  of  scabs  which 
undergo  putrefactive  changes  and  lead  to  a  sort  of  oza^na.  Both 
taste  and  smell  are  much  diminished,  partly  from  the  unhealthy 
state  of  the  mucous  membrane,  and  also  from  the  absence  of  an 
opposing  surface  against  which  the  food  can  be  triturated  by  the 
tongue.  The  nwral  effect  of  this  deformity,  particularly  when 
associated  with  hare-lip,  is  such  as  to  cause  such  patients  to  shun 
publicity  from  a  nervous  feeling  of  self-consciousness. 
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As  to  the  best  period  at  which  to  interfere  by  operation,  con- 
siderable divergence  of  opinion  exists.  Some  surgeons  advocate 
its  performance  at  as  early  a  date  as  possible,  and,  in  fact,  it  has 
been  undertaken  when  the  child  was  but  a  few  days  old.  The 
success  attending  such  practice  has  not  been  gratifying,  since 
infants  have  no  moral  control,  and  are  much  more  likely  to  suck 
at  the  stitches  and  interfere  with  them  by  the  tongue,  whilst  the 
buccal  cavity  is  small,  and  the  tissues  so  delicate  and  friable, 
that  the  difficulty  of  the  operation  is  much  increased.  On  the 
other  band,  it  should  not  be  deferred  too  long  ;  bad  habits  of 
articulation  will  be  contracted,  and  subsequent  physiological 
success,  as  gauged  by  the  quality  of  the  speech,  is  much  less 
likely  to  follow.  After  an  extended  experience,  it  may  be  stated 
that  the  operation  is  best  undertaken  between  the  second  and  the 
third  years,  when  a  child  can  be  easily  kept  under  control.  It  is 
most  important  that  the  general  health  be  good,  and  the  mouth 
and  throat  free  from  local  disease  or  inflammation.  To  guard 
against  accidents  it  is  well  to  make  a  routine  practice  of  keeping 
a  child  under  observation  indoors  for  a  few  days  before  operating, 
whilst  for  choice  the  spring  or  summer  should  be  selected.  If 
the  tonsils  are  enlarged,  as  is  not  uncommonly  the  case,  it  is  by 
no  means  necessary  to  remove  them  if  no  active  inflammation  is 
present ;  pharyngeal  adenoids,  moreover,  may  sometimes  be  left 
with  advantage,  as  they  subsequently  assist  in  shutting  off"  the 
nasal  cavity  during  speech. 

Operation. — The  child  should  be  placed  on  a  suitable  table 
with  a  moveable  headpiece,  if  possible,  as  it  is  often  necessary  to 
alter  the  position  of  the  head  during  the  proceedings.  The  arms 
are  fixed  to  the  sides  by  attaching  them  to  a  strap  or  bandage 
passed  round  the  thighs  below  the  trochanters,  but  the  patient 
should  not  be  tied  down  to  the  table,  so  that,  although  he  cannot 
raise  the  hands  to  the  mouth  during  the  partial  anaesthesia  which 
is  often  present,  yet  he  can  be  turned  easily  to  either  side  so  as 
to  allow  blood  to  run  from  the  mouth.  Anaesthesia  is  induced  in 
the  ordinary  way  by  chloroform  dropped  upon  the  corner  of  a 
towel.  The  greatest  care  must  be  taken  not  to  drop  chloroform 
into  the  mouth,  and  for  the  same  reason  Junker's  apparatus  is 
undesirable,  on  account  of  the  chloroform  vapour  irritating  the 
edges  of  the  cleft.  The  mouth  is  efficiently  gagged  open,  and 
preferably  by  means  of  a  unilateral  instrument,  which  can  easily 
be  slipped  in  or  out  of  position. 

In  a  case  involving  both  the  soft  and  hard  palate  there  is  no 
reason  why  the  whole  cleft  should  not  be  dealt  with  at  one  sitting. 
When  the  inter-maxillary  bone  has  been  previously  removed,  and 
a  considerable  gap  left  anteriorly,  it  is  often  only  possible  to 
close  the  posterior  two-thirds  of  the  cleft,  either  dealing  with  the 
anterior  portion  at  a  later  date,  or  trusting  to  the  application 
of  a  suitable  obturator,  to  which  artificial  incisors  can  also  be 
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attached.  The  proceeding  usually  employed  is  practically  identical 
with  that  introduced  by  Langenbeck,  and  known  as  uranoplasty. 
For  convenience  it  may  be  described  in  four  stages : 

Stage  I.  :  Incision  and  Dttackmcnt  of  Muco -periosteal  Flaps. — -The 
knife  should  be  inserted  close  to  the  last  molar  tootli  and  about 
half  an  inch  from  the  alveolar  margin,  and  carried  forwards 
parallel  to  the  teeth  to  a  spot  just  anterior  to  the  apex  of  the 
deft  ;  or,  if  the  alveolus  is  involved,  the  incision  should  stop 
behind  the  lateral  incisor  to  preserve  the  vascular  supply  of  the 
front  of  the  flap  (Fig.  286).  The  muco- periosteum  is  divided 
down  to  the  bone,  and  by  the  use  of  a  suitable  raspatory  the 


Fic,  iSb. — Diagram  to  Ini  icatb  Extent  of  Incimons  ik  Uranoplasty. 
Tlie  thick  black  lines  show  the  primary  incision ;  the  ihick  doited  lines  the 
extension  backwards  of  ihe  same  10  relieve  any  lateral  tension ;  (be  thin 
dotted  lines  indicate  approiimaiely  the  position  of  the  free  border  of  the 
bony  palate.  The  right-hand  figure  shows  the  position  of  the  sutures,  and 
Ihi:  condition  of  the  pnrl^  nt  the  close  of  the  operation 

soft  Structures  of  the  palate  are  stripped  up  towards  the  middle 
hne,  until  the  point  of  the  instrument  is  seen  protruding  into 
the  cleft.  Great  care  is  needed  in  dealing  with  the  hinder  part 
to  ensure  its  total  detachment  from  the  hamular  process  and 
back  of  the  bony  palate,  and  yet  not  lo  damage  it  at  this,  its 
weakest  spot.  This  must  lie  thoroughly  carried  out  on  either 
side,  the  extent  of  the  incisions  being  shown  by  the  continuous 
black  lines  in  Fig.  2H6.  Copious  bleeding  always  accompanies 
this  stage  of  the  operation,  and  the  head  should  be  turned  on  one 
side  and  lowered,  and  the  pharynx  constantly  sponged  so  as  to 
prevent  the  blood  entering  the  air-passages. 

Stage  II. :  Paring  ihe  Edga  of  the  Cleft.— This  is  accomplished 
by  grasping  the  base  of  the  uvula  with  a  suitable  pair  of  angular 
catch -forceps.     I'hus  steadied  and  held,  a  thin   paring  can   be 
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removed,  m  one  piece,  if  possible,  on  the  side  seized,  and  the  same 
process  repeated  on  the  other.  The  paring  of  the  edges  is  pur- 
posely deferred  until  after  the  muco- periosteal  flaps  have  been 
detached,  because  the  freshened  edges  do  not  thus  get  bruised 
by  the  frequent  use  of  the  sponge ;  moreover,  the  bevel  at  which 
the  edges  should  be  pared  can  be  more  accurately  estimated  when 
the  flaps  have  been  loosened. 

Stage  III. :  Passage  and  TighteiuHg  of  Sutures. — The  simplest  plan 
to  adopt  is  that  known  as  the  'loop  method 'of  Sir  W.  Fergusson, 
and  it  is  carried  out  as  follows :  A  long-handled  palate  needle 
with  a  suitable  curve,  and  threaded  with  about  18  inches  of  fine 
while  silk,  is  passed  through  the  muco- periosteal  flap  from  below 
upwards,  and  at  a  spot  about  2  or  3  mm.  from  the  ma^n 
(Fig.  387  A) ;  as  a  rule,  it  is  not  necessary  to  hold  the  flap  to  efrect 
this.  The  loop  of  silk  projecting  from  the  cleft  (Fig.  387  B)  is  now 
grasped  with  smooth-ncsed  forceps  and  drawn  out  of  the  mouth. 


Fig.  287.  Fig.  288.  Fig.  389. 

DlAGRAHa  TO   IlLUSTRATB   THB    LoOP-UBTHOD  OF  pASBIHC  STITCHBS   IN    THB 

Opbratiok  fob  Clsft  Palate. 

The  needles  and  silk  thread  are.  for  purposes  of  illuslraiion.  represented 

much  (hiclier  Ihan  would  be  really  employed. 

whilst  the  needle  is  withdrawn.  A  similar  loop  is  inserted  through 
the  opposite  side  of  the  cleft  at  an  exactly  corresponding  point,  so 
that  there  are  now  two  loops  emerging  from  behind  through  the 
cleft  (Fig.  287  C,  D).  One  of  these  is  loosely  threaded  through 
the  other  (Fig.  288  E),  and  the  latter  gently  withdrawn,  carrying 
with  it  the  loop-end  of  the  former  (Fig.  288  F),  and  thus  a  double 
thread  is  carried  through  both  sides  of  the  palate,  a  loop  projecting 
from  one  side,  and  the  free  ends  from  the  other.  This  process  is 
commenced  anteriorly  and  carried  backwards  until  the  base  of 
the  uvula  is  reached,  the  stitches  being  inserted  about  half  a 
centimetre  apart,  so  that  nine  or  ten  threads  may  be  needed  to 
secure  the  whole  palate.  They  are  left  loose,  the  ends  being  held 
by  the  anaesthetist  or  assistant  against  the  cheeks  until  all  have 
been  inserted.  A  6-inch  length  of  fine  well-annealed  silver  wire  is 
successively  hooked  over  each  loop  (Fig.  289  G),  drawn  into  poa- 
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tion  by  the  silk  thread  (Fig.  289  H),  and  tightened  to  a  suitable 
degree  by  a  wire-twister,  so  that  the  pared  edges  of  the  cleft  are 
exactly  apposed.  This  is  best  undertaken  from  before  backwards. 
Finally,  the  uvula  is  stitched  with  silk  inserted  by  means  of  a 
double-curved  needle  (Fig.  289  I) ;  silver  wire  would  irritate  the 
back  of  the  tongue  too  much  and  cause  vomiting. 

Some  surgeons  prefer  to  introduce  the  wire  by  means  of  a 
specially  constructed  hollow  needle  with  a  double  curve,  through 
which  the  wire  is  protruded  by  unwinding  a  drum  in  the  handle. 
This  is  passed  through  both  flaps,  commencing  at  the  uvula,  and 
working  forwards,  tying  each  stitch  as  it  is  inserted. 

Stage  IV. — It  is  now  only  necessary  to  take  steps  for  the  relief  of 
all  lateral  tension^  a  most  important  and  essential  proceeding.  The 
best  way  to  accomplish  this  is  to  prolong  backwards  through  the 
soft  palate  the  lateral  incisions  already  made  so  as  to  thoroughly 
divide  the  levator  palati  (see  the  thick  dotted  lines  in  Fig.  286). 
"Occasionally  the  anterior  and  posterior  pillars  of  the  fauces,  con- 
taining respectively  the  palato-glossi  and  palato-pharyngei  muscles, 
will  also  need  to  be  snipped  across. 

The  child  should  now  be  put  to  bed  with  the  head  low,  so  that 
any  accumulation  of  blood  or  mucus  may  gravitate  easily  into  the 
pharynx.  The  mouth  can  be  washed  out  with  a  weak  solution 
of  sanitas,  although  some  surgeons  prefer  not  to  disturb  the  parts 
for  three  or  four  days.  No  nourishment  should  be  given  for  the 
first  four  or  five  hours,  and  but  very  sparingly  for  the  first  twenty- 
four.  Milk  and  water,  given  by  a  spoon  or  from  a  feeder,  will  form 
the  staple  article  of  diet.  By  about  the  fifth  day  soft  food,  such 
as  soaked  bread  and  custard  pudding,  may  be  safely  given.  The 
patients  are  generally  allowed  up  on  the  sixth  day.  The  silver 
stitches  may  be  left  in  for  ten  days  or  a  fortnight  without  doing 
any  harm. 

In  dealing  with  clefts  of  the  soft  palate  alone,  a  modification  of 
the  above  operation  may  be  performed,  called  staphylorraphy. 
The  edges  are  first  pared,  lateral  incisions  are  then  made  to  divide 
the  levatores  palati,  and  the  stitches  finally  passed  and  tied. 

Besults. — It  is  possible  that  in  most  cases  articulation  will  be, 
if  anything,  impaired  as  the  immediate  result  of  the  operation, 
since  the  mechanism  which  the  patient  ordinarily  employs  is 
thrown  out  of  gear  ;  subsequent  education  at  the  hands  of  a  voice- 
trainer  is  absolutely  essential  in  order  to  correct  this.  Even  then 
the  unpleasant  articulation  occasionally  persists,  owing  to  the 
patient  being  unable  to  draw  up  the  velum  so  as  to  close  the 
posterior  nares ;  this  is  due  to  a  reduction  of  the  depth  of  the  soft 
palate  owing  to  the  traction  recjuired  to  close  the  cleft.  In  spite 
of  this,  however,  the  operation  is  most  beneficial  in  that  it  shuts 
off"  the  nose  from  the  mouth,  prevents  the  dropping  of  mucus, 
improves  the  sense  of  taste,  and  adds  greatly  to  the  general 
comfort  of  the  patient. 
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Mechanical  Treatment  of  clefts  in  the  palate  by  means  of  obturators  or 
artificial  vela  is  still  advocated  by  some  surgeons  and  dentists  in  preference  to 
any  operative  interference.  An  obturator  consists  of  an  adjustable  plate  or  plug 
fitted  to  and  closing  an  aperture  in  the  hard  palate.  It  may  be  used  with 
advantage  in  perforations  due  to  traumatism  or  syphilis,  and  in  apertures  left 
after  operations  in  which  portions  of  the  palate  are  removed,  such  as  excision 
of  the  superior  maxilla.  In  cases  of  double  hare-lip  and  cleft  palate,  where 
the  OS  incisivum  has  been  extirpated,  an  aperture  is  often  left  anteriorly  which 
cannot  be  satisfactorily  closed  except  by  an  obturator,  which  also  serves  to 
carry  the  necessary  artificial  incisors,  and  may  have  cheek  plates  attached  to 
push  forwards  the  upper  lip.  For  whatever  purpose  an  obturator  is  needed, 
it  should  never  take  the  form  of  a  closely-fitting  plug,  which,  by  its  constant 
pressure  and  irritation,  causes  the  aperture  to  become  enlarged,  but  always  that 
of  a  plate,  either  of  thin  vulcanite  or  gold,  which  can  be  fixed  to  the  teeth,  and 
maintained  in  position  by  suction.  It  is  sometimes  found,  however,  that  the 
addition  of  an  intranasal  projection  to  the  upper  surface  of  the  plate  improves 
the  articulation  by  diminishing  the  size  of  the  nasal  cavity.  An  artificial  velum 
consists  of  a  plate  obturator,  to  which  is  attached  posteriorly  a  moveable 
segment  to  take  the  place  of  the  normal  velum.  Such  consists  either  of  a 
hinged  metal  plate,  resting  on  the  nasal  side  of  the  segments  of  the  soft 
palate,  and  moved  by  them,  or  of  a  thin  indiarubber  bag  filled  with  air,  sewn 
to  the  back  of  the  obturator.  They  are  complicated  and  difficult  to  keep  in 
order,  and,  to  our  minds,  the  results  of  operative  interference  are  superior. 

Ulceration  of  the  Palate  occurs  in  a  variety  of  forms,  e.g., 
(a)  simple^  as  an  accompaniment  of  general  stomatitis  :  {h)  syphilitic, 
which  may  involve  either  the  hard  or  soft  palate ;  if  superficial,  it 
is  usually  a  late  secondary  phenomenon  ;  if  deep,  it  involves  the 
bones,  and  often  leads  to  necrosis,  and  is  then  due  to  tertiary 
mischief:  {c)  lupoid^  a  somewhat  uncommon  condition,  which  may 
result  in  great  destruction  of  tissue ;  it  is  usually  seen  in  children, 
and  often  associated  with  a  similar  disease  of  the  nose,  from 
which,  indeed,  it  may  have  spread  :  {d)  tuherculous,  due  to  the 
breaking  down  of  a  tuberculous  abscess  under  the  periosteum,  and 
then  complicated  with  caries  of  the  bony  palate :  {e)  malignant, 
usually  resulting  from  the  growth  of  epithelioma,  either  starting 
primarily  in  the  palatal  mucous  membrane,  or  extending  to  it 
from  the  tongue,  tonsil,  or  upper  jaw. 

Acquired  Perforations  of  the  Palate,  though  occasionally  caused 
by  traumatism  or  lupus,  are  in  almost  all  cases  due  to  tertiary 
syphilis.  The  ethmo-vomerine  septum  is  often  involved  in  the 
destructive  process,  giving  rise  to  a  most  offensive  discharge  from 
the  nose.  If  the  soft  palate  is  alone  affected,  the  velum  may 
become  fixed  by  cicatricial  adhesions  to  the  back  of  the  pharynx, 
and  pharyngeal  stenosis  or  considerable  loss  of  substance  of  the 
velum  results.  A  nasal  intonation  of  the  voice  is  always  caused 
by  any  condition  which  interferes  with  the  closure  of  the  naso- 
pharynx by  the  velum  during  articulation.  The  treatment  of  these 
conditions  should  follow  the  usual  antisyphilitic  course.  Perfora- 
tions are  best  remedied  by  the  use  of  plate  obturators.  We  have 
seen  out-patients  make  efficient  obturators  out  of  a  piece  of  sheet 
indiarubber  maintained  in  situ  by  suction,  or  of  two  pieces  stitched 
together  in  the  middle,  one  piece  passing  above  and  the  other 
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below  the  opening.  Occasionally  when  the  aperture  is  small, 
the  local  disease  soundly  cured,  and  the  general  health  good,  an 
attempt  may  be  made  to  close  it  by  stripping  up  muco-periosteal 
flaps,  paring  the  edges  and  suturing  them  together.  The  results 
are,  however,  seldom  satisfactory. 

Any  of  the  ordinary  forms  of  inflammation  of  bone  may  be 
met  with  in  the  hard  palate.  Necrosis  is  usually  due  to  tertiary 
syphilis,  or  may  accompany  acute  subperiosteal  suppuration, 
extending  from  an  alveolar  abscess.  In  either  case  the  surgeon 
must  wait  till  the  sequestrum  is  loose,  and  then  it  may  be  re- 
moved.    Oaries  is  generally  due  to  syphilis  or  tubercle. 

The  following  tnmonrs  occur  on  the  hard  palate.  Simple  efmiis 
(p.  737)  may  extend  from  the  alveolus,  or  an  identical  condition 
may  start  in  the  middle  line.  An  adenoma  of  the  palatal  glands 
is  occasionally  met  with.  It  presents  as  a  smooth  or  papillated 
tumour,  somewhat  resembling  epithelioma,  but  distinguished  from 
it  by  its  slower  rate  of  growth,  and  the  absence  of  ulceration, 
pain,  or  of  glandular  enlargement.  An  operation  limited  to  the 
soft  parts  is  probably  all  that  is  necessary.  Sarcoma  may  be 
primary,  and  is  then  often  myxo-sarcomatous  in  type,  or  secondary. 
In  the  former  case  it  simulates  rather  closely  a  diffuse  alveolar 
abscess,  but  is  recognised  by  its  slower  growth,  less  pain,  absence 
of  inflammation,  and,  if  need  be,  by  the  results  of  an  exploratory 
puncture.  Epithelioma  also  occurs,  but  is  uncommon.  Treatment 
for  the  two  latter  conditions,  if  limited  to  the  palate,  would  consist 
in  partial  removal  of  the  affected  superior  maxilla. 

Elongation  of  the  Uvula  is  frequently  the  result  of  a  chronic 
relaxed  throat.  At  first  it  merely  lasts  for  a  time,  and  by  the 
use  of  astringents  disappears ;  but  later  on  the  elongation  becomes 
chronic,  and  causes  great  irritation  of  the  back  of  the  tongue  and 
fauces,  resulting  in  a  troublesome  throat-cough  and  even  vomit- 
ing. Under  such  circumstances  it  should  be  removed.  After  well 
cocainizing  the  part,  it  is  grasped  by  a  pair  of  hook-forceps,  which 
seize  not  only  the  mucous  membrane,  but  also  the  muscular 
structures  beneath,  and  a  sufficient  amount  is  then  removed  by 
snipping  it  across  near  the  base  with  a  pair  of  blunt-pointed 
scissors,  leaving  about  a  third  of  an  inch  of  the  organ  behind. 

Affections  of  the  Tonsils. 

Acute  Tonsillitis  results  either  from  cold,  or  from  the  inhalation 
of  impure  air,  especially  when  contaminated  with  sewer  gas.  It 
is  often  seen  amongst  the  residents  in  hospitals  (hospital  throat), 
and  may  precede  an  attack  of  acute  rheumatism.  Three  varieties 
are  described : 

(a)  Acute  superficial  tonsillitis,  which  consists  of  a  slight  super- 
ficial inflammation,  the  result  of  cold,  etc.,  in  which  the  tonsil 
participates  with  the  pharynx  and  velum.     There  is  but  little 
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swelling  of  the  part,  which,  however,  becomes  red  and  painful, 
rendering  swallowing  difficult.  Ordinary  an ti -catarrhal  remedies 
are  necessary,  and  a  chlorate  of  potash  gargle. 

(b)  Acute  follicular  tonsillitis  is  characterized  by  a  general  en- 
largement ot  the  organ,  which  is  dusky  red  in  colour  and  painful, 
causing  obstruction  to  both  breathing  and  swallowing,  the  tonsils, 
perhaps,  almost  meeting  in  the  middle  line.  There  is  a  good  deal 
of  yellow  patchy  exudation  from  the  follicles,  which  may  coagulate 
on  the  surface  and  form  a  false  membrane,  distinguished  -  from 
that  of  diphtheria  by  its  want  of  adhesion  to  the  subjacent 
tissue,  being  readily  detached  by  a  camel's-hair  pencil.  The 
temperature  is  high,  the  glands  below  the  angle  of  the  jaw 
enlarged  and  tender,  the  tongue  covered  with  a  thick  whitish  fur, 
and  the  bowels  confined.  Such  a  condition  may  herald  in  an 
attack  of  so-called  blood-poisoning,  or  septicaemia. 

{c)  Acute  parenchymatous  tonsillitis^  or  quinsy,  is  a  more  diduse 
inflammation,  which  is  not  limited  to  the  organ,  but  also  involves 
the  soft  palate  and  fauces.  The  swelling  is  more  extensive, 
the  pain  is  greater,  and  suppuration  frequently  results.  Other 
symptoms  are  much  the  same  as  in  the  above. 

The  Dlagnosifl  must  be  made  from  scarlet  fever  by  the  absence 
of  the  characteristic  rash  and  red  tongue  of  the  latter  condition, 
and  by  the  redness  being  more  dusky  and  less  diffuse  in  tonsillitis. 
From  erysipelas  of  the  fauces,  it  is  known  by  the  redness  being 
more  concentrated,  the  oedema  less  marked  and  more  limited,  by 
the  glands  at  the  angle  of  the  jaw  being  less  enlarged,  and  by  the 
absence  of  any  external  manifestation  of  the  disease. 

Treatment  must  always  be  commenced  by  a  good  calomel  purge, 
which  may  be  followed  by  the  administration  either  of  salicylate 
of  soda  (20  grains,  thrice  daily),  or  of  chlorate  of  potash  and 
sulphate  of  magnesia,  to  which  a  few  drops  of  tincture  of  aconite 
may  be  added  if  the  constitutional  symptoms  are  severe.  The 
patient  will  experience  much  relief  by  inhaling  the  steam  from  hot 
water  (150°  F.),  in  which  a  little  creasote  or  carbolic  acid  is  dis- 
solved, or  the  tonsils  may  be  scarified.  Suppuration  is  dealt  with 
by  a  free  incision,  the  knife  entering  the  most  prominent  part  of  the 
swelling,  and  cutting  backwards  towards  the  middle  line ;  the  close 
proximity  of  the  carotid  should  not,  however,  be  forgotten.  Hot 
flannels  or  fomentations  may  be  applied  to  the  neck  and  throat, 
and  plenty  of  fluid  nourishment  administered.  This  is  followed 
as  soon  as  possible  by  iron,  bark,  and  other  tonics. 

Ohronic  ToosillltiB  appears  in  two  distinct  forms : 

(a)  Chronic  inflammatory  tonsillitis  occurs  in  children  whose 
tonsils,  after  one  acute  attack,  remain  enlarged,  painful,  con- 
gested, and  very  liable  to  recurrence,  which  often  runs  on  to 
suppuration  and  ulceration.  After  a  time  the  tonsils  shrink  back 
and  atrophy,  becoming  hard  and  fibroid. 

{h)    Chronic  hypertrophic  tonsillitis  is  met  with   in   tuberculous 
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children,  resulting  from  an  overgrowth  of  the  lymphoid  tissue, 
and  is  usually  associated  with  the  presence  of  adenoids  in  the 
naso-pharynx.  The  tonsils  are  enlarged,  pale  in  colour,  and  firm 
in  consistence ;  the  orifices  of  the  crypts  are  very  patent,  and  in 
them  are  often  seen  plugs  of  mucous  secretion,  which  may 
become  infiltrated  with  lime  salts,  forming  concretions,  which 
however,  are  never  of  any  great  size.  The  patients  are  very 
*  liable  to  recurrent  attacks  of  inflammation,  with  or  without 
suppuration,  and  even  cysts  may  form  from  the  blocking  of  the 
follicular  ducts.  When  much  enlarged,  the  tonsils  may  meet  in 
the  middle  line  beneath  the  uvula,  causing  obstruction  both  to 
swallowing  and  respiration.  The  patient  usually  breathes  with 
the  mouth  open,  owing  to  the  concurrent  naso-pharyngeal  obstruc- 
tion, and  from  the  same  cause  speaks  thickly,  as  if  he  had  some 
loose  l)ody  in  the  mouth,  and  necessarily  snores  during  sleep. 
Hearing  is  often  interfered  with  from  the  mucous  lining  of  the 
Eustachian  tube  becoming  thickened  and  inflamed. 

The  TreatmoDt  of  these  cases  consists  in  first  attending  to  con- 
stitutional weakness  by  removal  of  the  patient  to  fresh  or  seaside 
air,  and  by  the  administration  of  iron  and  cod-Hver  oil ;  at  the 
same  time  the  throat  should  be  painted  twice  a  day  with  glycerine 
of  tannic  acid,  or  with  equal  parts  of  glycerine  and  tinct.  ferri  j>er- 
chloridi,  or  touched  with  the  galvano-cautery.  Failing  this,  ton- 
sillotomy should  be  performed  ;  in  children  the  organ  may  be  cut 
away  as  far  back  as  possible,  but  in  patients  over  the  age  of  twenty 
only  a  thin  slice  should  be  removed,  and  never  the  whole  organ, 
since  there  is  much  more  risk  of  grave  haemorrhage ;  the  galvano- 
cautery  is  much  better  treatment  in  adults.  It  has  also  been 
suggested  that  the  voice  is  weakened  by  tonsillotomy,  but  this  is 
somewhat  doubtful. 

ToMUhMny  may  be  undertaken  in  two  ways  : 

(a)  By  the  guillotine.  The  fauces  having  been  carefully  and 
repeatedly  brushed  with  a  5  per  cent,  solution  of  cocaine,  the 
mouth  is  opened  and  one  of  the  many  forms  of  tonsil  guillotine 
introduced;  Mackenzie's  spade  guillotine  is  as  good  as  any. 
The  ring  of  the  instrument  is  passed  over  the  projecting  organ, 
external  pressure  behind  the  angle  of  the  jaw  assisting  in  this 
manoeuvre.  By  the  pressure  of  the  thumb  the  projecting  mass  is 
cut  off"  by  the  sharp  blade.  In  dealing  with  the  right  side,  unless 
the  surgeon  is  ambidextrous,  he  had  better  stand  behind  the 
patient's  head,  looking  over  into  the  mouth. 

(b)  By  the  bistoury.     The  tonsil  is  seized  at  its  lowest  point  and 
-              drawn  well  inwards  by  means  of  hooked  forceps,  and  the  pro- 

i  jecting  mass  removed  by  a  straight  blunt-pointed  bistoury,  the 

base  of  the  blade  being  guarded,  if  preferred,  by  a  piece  of  plaster 
wrapped  round  it.  The  incision  should  be  made  from  below 
upwards,  and  the  edge  of  the  knife  kept  rather  in  than  out,  so  as 
to  avoid  all  risk  of  wounding  the  internal  carotid,  which  is  in  close 
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contiguity  to  the  outer  surface  of  the  gland.  The  surgeon  must 
stand  behind  the  patient's  head  in  dealing  with  the  right  side,  and 
in  front  when  operating  upon  the  left.  Care  must  be  taken  to 
include  the  lowest  portion  of  the  tonsil,  which  often  hangs  down 
into  the  pharynx,  and  is  liable  to  be  left  behind.  In  children  the 
hypertrophic  type  of  enlarged  tonsil  may  be  enucleated  without 
much  difficulty  by  dividing  the  mucous  membrane  in  front  of  it, 
and  shelling  it  out  of  its  bed,  the  posterior  reflexion  of  mucous 
membrane  being  subsequently  snipped  through  with  bistoury  or 
scissors. 

The  haemorrhage,  though  brisk  for  the  moment,  soon  ceases  if 
care  is  taken  not  to  cut  too  deeply,  or  encroach  upon  the  sur- 
rounding mucous  membrane.  Should  the  bleeding  continue,  it 
can  generally  be  arrested  by  douching  the  face  with  iced  water, 
or  by  the  local  application  of  wool  pledgets  soaked  in  iced  boric 
acid  lotion,  or  in  tinct.  ferri  perchloridi ;  possibly  a  gargle  con- 
taining hazeline  may  be  efficacious  in  bad  cases,  or  the  galvano- 
cautery  may  be  applied.  This  is  more  likely  to  occur  in  adults 
than  in  children. 

Syphilitic  Disease  of  the  Tonsil  is  met  with  in  various  stages. 
The  primary  chancre  is  seen  occasionally,  arising  in  one  case  we 
know  of  through  infection  from  a  stick  of  caustic  which  had 
been  previously  used  to  cauterize  a  syphilitic  ulcer  and  insuf- 
ficiently cleaned  before  being  applied  to  the  tonsil,  the  surface  of 
which  was  abraded.  The  glandular  enlargement  in  the  neck  is 
very  marked  in  such  cases,  and  the  course  of  the  disease  usually 
severe.  Secondary  ulcers  of  the  '  snail -track  '  type  {plaques  muqueuses) 
are  common  in  this  region,  being  usually  symmetrical.  In  the 
tertiary  period  a  diffuse  gummatous  infiltration  occurs,  involving  also 
the  palate  and  fauces  (p.  803),  and  leading  to  pharyngeal  stenosis. 

Tumours  of  the  Tonsil  are  almost  always  malignant  in  type,  but 
are  not  very  common.  Epithelioma  occurs  as  a  firm  indurated 
infiltration  rapidly  spreading  to  adjacent  parts,  and  involving  the 
lymphatic  glands.  It  generally  starts  either  in  the  root  of  the 
tongue  or  in  the  pillars  of  the  fauces,  and  presents  a  ragged 
ulcerated  surface  with  a  hard  margin  and  sloughing  base.  It  runs 
a  rapidly  fatal  course  if  left  to  itself.  Lymphosarcoma  of  the  tonsil 
arises  in  the  organ  itself,  usually  after  middle  life ;  it  presents  a 
smooth,  dusky  red  appearance,  the  mucous  membrane  being 
stretched  over  it,  and  feels  soft  and  almost  fluctuating.  In  the 
early  stages  it  may  be  freely  moveable,  but  ere  long  it  infiltrates 
surrounding  structures,  and  affects  the  neighbouring  lymphatic 
glands.  Round-celled  sarcoma  also  attacks  the  tonsil  as  a  primary 
growth,  and  is  less  limited  and  defined  than  the  former.  In  all 
these  varieties  the  growth  extends  into  the  pharynx,  impeding 
deglutition  and  respiration,  and  ulceration  with  or  without  serious 
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haemorrhage   may  ensue ;  indeed,   the   latter   complication    is   a 
frequent  cause  of  the  fatal  result. 

Extirpation  of  Malignant  Tumours  of  the  tonsil  is  often  imprac- 
ticable from  the  extent  of  the  disease,  and  the  early  implication 
of  the  surrounding  structures,  although  it  has  now  been  shown 
that  they  are  more  amenable  to  treatment  than  was  formerly 
thought  to  be  the  case.  The  disease  may  be  dealt  with  in  two 
ways :  (a)  From  the  mouth  in  the  case  of  the  loosely  encapsuled 
and  freely  moveable  lympho-sarcomata.  The  capsule  is  divided 
preferably  by  a  galvano-cautery,  and  the  growth  shelled  out  some- 
times with  the  utmost  ease,  and  with  very  little  haemorrhage. 
Recurrence  in  the  lymphatic  glands  is,  however,  almost  certain 
to  follow,  {h)  From  the  tuck.  The  best  plan  is  to  make  an  incision 
along  the  anterior  border  of  the  sterno-mastoid,  and  carefully 
dissect  down  to  the  pharyngeal  wall,  removing  all  lymphatic 
glands,  which  are  enlarged  or  suspicious,  and  securing  the  external 
carotid  or  its  anterior  branches.  The  mass  is  then  isolated  from 
the  surrounding  structures  and  removed.  A  good  many  cases 
have  now  been  reported  which  were  treated  in  this  manner  with 
complete  success,  even  when  (he  tongue,  palate,  or  pharynx  were 
invaded.  It  is  occasionally  necessary  to  make  an  incision  from 
the  angle  of  the  mouth  backwards  through  the  cheek ;  the  tonsil 
is  thus  well  exposed,  and  can  be  dealt  with  satisfactorily.  The 
patient  should  always  be  immunized  to  streptococcal  infection 
before  the  operation. 

Affections  of  the  Pharynx. 

Acute  Pharsrngitis  is  usually  associated  with  a  similar  inflam- 
matory condition  of  the  velum  palati,  nasal  mucous  membrane, 
and  tonsils,  and  results  from  exposure  to  cold,  from  absorption  of 
sewer  gas,  and  from  general  diseases  of  the  exanthematous  type, 
e,g,  scarlet  fever.  It  is  characterized  by  redness,  pain,  and 
swelling  of  the  mucous  membrane,  which  becomes  covered  with 
mucus  or  muco-pus.  An  irritable  cough,  with  perhaps  sneezing, 
interference  with  nasal  respiration,  and  great  pain  on  swallowing, 
are  produced  by  this  condition,  and  if  it  spreads  to  the  Eustachian 
tube  temporary  deafness  is  induced.  Ulceration  of  the  velum 
and  fauces  occasionally  follows. 

The  Treatment  consists  in  attending  to  the  general  condition, 
especially  if  of  exanthematous  origin,  and  when  due  to  catarrh,  in 
administering  antiphlogistic  remedies  (e,g,y  purgatives,  sudorifics, 
and  diuretics)  and  soothing  local  applications  (e.g.,  ice  to  suck, 
chlorate  of  potash  gargle,  etc.).  Great  relief  is  often  given  by 
inhaling  steam  from  water  at  150*^  F.  to  which  a  little  Friar's 
balsam  has  been  added. 

Erysipelas  of  the  Fauces  and  Palate  has  been  already  alluded  to 
(p.  96  >. 

Ohronic  Pharyngitis  is  commonly  met  with  in  clergymen  and 
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public  speakers  who  are  called  upon  to  exert  their  voices  for  any 
length  of  time,  in  costers  and  street-hawkers  who  shout  their 
wares,  and  in  drinkers  and  smokers.  It  may  commence  as  a 
chronic  inflammation,  or  may  follow  an  acute  attack.  The  mucous 
membrane  is  more  or  less  red  and  infiltrated,  with  vessels  coursing 
over  it,  and  there  is  often  a  good  deal  of  muco-purulent  discharge. 
If  the  buccal  side  of  the  velum  palati  is  affected,  there  is  usually 
much  less  secretion  than  from  the  pharyngeal  aspect,  where  a 
considerable  amount  of  dark  green  viscid  material  may  collect 
and  cling  to  the  pharyngeal  wall,  constituting  scabs,  which  may 
decompose  and  cause  the  breath  to  be  somewhat  offensive.  Two 
main  varieties  are  described  : 

1.  Chronic  Follicular  Pltatyngitis,  in  which  the  lymphoid  follicles 
scattered  throughout  the  mucous  membrane  become  enlarged. 
This  is  specially  evident  upon  the  soft  palate,  but  is  often  greater 
in  amount  upon  the  upper  wall  and  sides  of  the  pharynx,  where 
there  is  a  mass  of  lymphoid  tissue,  sometimes  known  as  the 
pharyngeal  or  Luschka's  tonsil  (vide  Adenoids,  p.  767).  The  uvula 
may  be  also  elongated  and  hypertrophic  in  this  condition. 

2.  Chronic  Atrophic  Pharyngitis  is  usually  associated  with  the 
atrophic  form  of  rhinitis  sicca  (p.  759),  and  possibly  with  chronic 
laryngitis.  The  mucous  membrane  is  smooth,  dry,  and  glazed, 
and  the  exudation  forms  adherent  scabs.  The  throat  feels  dry 
and  irritable,  and  the  voice  is  often  husky. 

The  Treatment  of  chronic  pharyngitis  varies  with  the  condition 
and  character  of  the  affection.  If  of  a  simple  type  (*  relaxed 
throat '),  all  sources  of  irritation — such  as  smoking,  spirits,  and 
condiments — must  be  avoided,  the  bowels  and  digestion  attended 
to,  and  astringent  sprays,  gargles  or  applications  made  use  of,  care 
being  taken  when  necessary  to  apply  these  to  the  naso-pharynx 
by  passing  the  brush  up  behind  the  soft  palate.  The  most  useful 
reagents  to  employ  are  the  glycerine  of  tannic  acid,  equal  parts 
of  glycerine  and  tinct.  ferri  perchloridi,  whilst  chloride  of  am- 
monium inhalations  are  sometimes  valuable,  as  also  sprays  of 
menthol  dissolved  in  paroleine.  When  the  inflammation  is  of  the 
follicular  type,  it  may  be  further  necessary  to  destroy  the  follicles 
with  the  galvano-cautery  after  cocainizing  the  surface  ;  enlarged 
and  varicose  vessels  may  be  divided  in  the  same  way.  In  the 
dry  form  of  pharyngitis,  inhalations  of  chloride  of  ammonium  are 
recommended,  or  chloride  of  ammonium  lozenges  ;  the  nasal  con- 
dition, however,  is  that  which  most  needs  treatment. 

Syphilitic  Affections  of  the  Pharynx  may  be  met  with  in  the 
secondary  or  tertiary  stages.  In  the  former  they  are  of  a  super- 
ficial character,  such  as  mucous  tubercles,  snail-track  ulcers,  etc. ; 
in  the  latter  they  appear  in  the  shape  of  a  dij^use  gummatous 
infiltration^  which  is  often  of  considerable  consequence,  both  at 
the  time  an  J  subse  jueiitly.     It  manifests  itsolf  as  a  widespread 
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nodular  thickening  of  the  mucous  membrane,  especially  in  the 
neighbourhood  of  the  fauces  and.  soft  palate,  which  rapidly  runs 
on  to  ulceration,  and  may  impede  both  respiration  and  deglutition. 
The  administration  of  mercury  and  iodide  of  potassium  usually 
causes  a  rapid  improvement,  but  the  subsequent  cicatrization 
may  bind  down  the  velum,  and  lead  to  pharyngeal  stenosis  of 
such  a  character  as  to  constitute  a  fibro-cicatricial  septum,  with 
an  opening  through  it  perhaps  only  large  enough  to  allow  a  small 
bougie  to  pass.  For  such  a  condition  much  may  be  done  ;  the 
opening  may  be  more  or  less  dilated  by  careful  division  of  some 
of  the  bands  and  the  passage  of  bougies ;  and  the  soft  palate  can 
be  set  free  from  the  dorsum  of  the  tongue.  Of  course  there  is  a 
great  tendency  for  the  opening  to  contract  again,  and  treatment 
by  bougies  must  be  persisted  in. 

A  localized  gumma  may  form  in  the  submucous  tissue,  not  un- 
frequently  involving  the  posterior  pharyngeal  wall,  and  running 
its  ordinary  course  with  or  without  ulceration. 

Tumours  of  the  pharynx  are  rarely  primary.  They  may  extend 
into  it,  however,  from  surrounding  parts,  e.g,,  naso-pharyngeal 
polypi  arising  from  the  base  of  the  skull,  or  retro-pharyngeal 
growths  from  the  spine. 

Epithelioma  either  involves  the  pharynx  primarily,  or  spreads  to 
it  from  adjacent  parts,  such  as  the  tongue  or  tonsil.  The  usual 
type  of  tumour  develops  with  some  amount  of  ulceration  ;  lym- 
phatic glands  become  secondarily  affected,  and  the  tumour  gradu- 
ally invades  surrounding  tissues,  although  it  is  interesting  to  note 
that  for  some  time  it  is  limited  to  the  mucous  membrane,  extending 
superficially  over  it,  but  not  involving  the  underlying  pharyngeal 
muscles.  Death  results  from  haemorrhage  due  to  ulceration  into 
large  vessels,  from  interference  with  swallowing  or  breathing,  from 
pressure  on  important  nerves,  or  from  general  dissemination. 

Treatment. — It  is  only  within  the  last  decade  that  any  attempt 
has  been  made  to  deal  with  these  cases ;  even  now  the  mortality 
is  very  high,  and  statistics  go  to  prove  that  if  the  operation 
involves  removal  of  portions  of  the  upper  or  lower  jaw,  a  fatal 
issue  is  likely  to  follow.  The  same  precautions  as  to  cleansing 
the  teeth,  immunization  to  streptococcal  infection,  etc.,  must  be 
taken,  as  in  dealing  with  naso-pharyngeal  or  buccal  growths.  As 
a  general  rule,  an  incision  along  the  anterior  border  of  the  sterno- 
mastoid  is  the  best  to  employ,  although  occasionally  a  second 
may  be  required,  splitting  the  cheek  towards  the  angle  of  the  jaw. 
The  external  carotid  is  tied,  all  glands  are  removed,  and  then  the 
growth  is  extirpated,  partly  from  without,  partly  from  within. 
It  is  always  advisable  to  perform  a  preliminary  tracheotomy,  and 
feeding  must  be  undertaken  for  some  days  by  means  of  a  stomach- 
tube.  Transhyoid  pharyngotomy  is  a  useful  means  of  approach 
in  some  of  these  cases  (p.  844). 
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Retro-pharyngeal  Abscess  is  acute  or  chronic  in  its  course.  The 
acute  form  results  from  infection  through  the  mucous  membrane, 
as  by  fishbones,  etc. ;  or  arises  from  an  inflammation  of  the 
lymphatic  glands  which  are  found  in  this  situation  in  children, 
but  atrophy  in  adults,  and  derive  their  lymph  from  the  interior  of 
the  nose  and  naso-pharynx.  The  chronic  variety  generally  follows 
tuberculous  caries  of  the  spine,  or  disease  of  the  bones  at  the  base 
of  the  skull.  Whether  acute  or  chronic,  the  abscess  forms  a  tense 
elastic  swelling,  situated  behind  the  posterior  pharyngeal  wall ;  in 
the  former  case  it  is  associated  with  high  fever,  and  locally  much 
redness  and  inflammatory  oedema,  which  may  even  extend  to  the 
glottis,  and  cause  dyspnoea ;  in  the  latter,  where  the  affiection  is 
chronic,  there  is  less  local  inflammatory  reaction,  but  signs  of 
cervical  spinal  disease  are  present.  The  abscess  may  burst  into 
the  pharynx,  or  may  burrow  outwards  on  either  side,  being  guided 
by  the  pre- vertebral  fascia,  and  point  either  in  front  of  or  behind 
the  sterno-mastoid. 

Treatment  should  never  be  delayed,  from  fear  of  the  superven- 
tion of  oedema  of  the  glottis.  The  abscess  should  be  opened  from 
the  neck  in  all  cases,  as  then  an  aseptic  course  can  be  maintained, 
and  there  is  no  fear  that  the  pus  will  enter  the  air-passages.  If 
pointing  in  front  of  the  sterno-mastoid,  the  abscess  is  opened  in 
that  situation  ;  but  otherwise  an  incision  should  be  made  along 
the  posterior  border  of  the  muscle,  which  must  be  drawn  forwards, 
and  the  transverse  processes  of  the  cervical  vertebrae  deflned. 
Possibly  the  abscess  will  be  opened  by  the  necessary  manipulation 
of  the  wound ;  if  not,  the  index-tinger  of  the  left  hand  should  be 
placed  against  the  abscess  wall  in  the  mouth  to  guard  it  from 
injury,  and  a  pair  of  sinus  forceps  thrust  into  it  in  front  of  the 
vertebrae  by  the  right  hand.  A  drain-tube  is  then  inserted,  and 
the  case  runs  an  ordinary  aseptic  course. 

Affections  of  the  (Esophagus. 

Malformations  ol  the  oesophagus  are  congenital  or  acquired. 

A  Congenital  communication  may  exist  between  the  a^sophagus 
and  trachea,  either  in  the  form  of  a  small  fistula,  or  the  upper 
end  of  the  oesophagus  ends  blindly,  whilst  the  lower  end  opens 
into  the  trachea  near  its  bifurcation.  Life  is  impossible  under 
such  conditions,  and  the  children  die  shortly  after  birth.  Con- 
genital stricture  may  also  be  met  with  near  the  cardiac  orifice, 
resulting  in  general  distension  and  dilatation  of  the  oesophagus 
(cesophagoccele).  The  Acquired  malformations  consist  in  the 
development  of  the  so-called  Diverticula.  Two  forms  have  been 
described  by  Zenker  :  (a)  Pressure  Diverticula,  which  are  the  more 
common,  and  seem  to  be  associated  with  some  congenital  weak- 
ness of  the  wall,  probably  connected  with  the  branchial  clefts. 
They  vary  much  in  size,  perhaps  becoming  as  large  as  a  child's 
head,  and  rarely  come  under  observation  before  the  age  of  thirty. 
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They  usually  spring  from  the  posterior  wall,  close  to  the  junction 
of  the  pharynx  and  fEsophagus,  constituting  sometimes  what  is 
known  as  a  '  pharyngoccrle ' ;  the  cavity  extends  downwards 
between  the  oesophagus  and  vertebral  column.  The  symptoms  are 
due  to  distension  of  the  cavity  with  food  which  stagnates  and 
putrifies,  forming  a  swelling  in  the  neck  which  can  be  emptied  by 
pressure  ;  the  difficulty  of  obtaining  sufficient  food  gradually  leads 
to  emaciation.  When  a  bougie  is  used,  it  generally  passes  into 
the  diverticulum,  and  hence  its  onward  course  is  arrested  ;  by 
careful  manipulation  it  may  be  kept  on  the  sound  wall,  and  so 
slipped  past  the  orifice  into  the  stomach.  Treatment^  where 
possible,  consists  in  exposing  the  diverticulum  in  the  neck, 
removing  it,  and  stitching  up  the  opening  in  the  pharyngeal  or 
oesophageal  wall,  (b)  Traction  Diverticula  are  much  rarer ;  they 
usually  occur  on  the  anterior  wall,  near  the  bifurcation  of  the 
trachea,  and  are  due  to  cicatricial  traction  from  without,  as  by  an 
inflamed  bronchial  gland.  They  are  always  of  small  size,  often 
multiple,  and  cause  no  symptoms,  unless  a  foreign  body  lodges  in 
them,  when  ulceration  and  perforation  may  lead  to  suppurative 
mediastinitis  and  death.     They  cannot  be  recognised  ante  mortem. 

Foreign  Bodies  not  unfrequently  lodge  in  the  oesophagus,  especi- 
ally in  children  and  lunatics.  Portions  of  food,  coins,  fishbones, 
pins,  plates  of  false  teeth,  etc.,  are  the  substances  usually  met 
with.  The  patient  complains  that  something  has  lodged  in  the 
gullet,  causing  a  feeling  of  pain  and  distension,  whilst  swallowing 
is  painful  or  impossible,  and  respiration  may  be  more  or  less 
hampered.  Large  bodies  are  often  impacted  at  the  entrance  to 
the  gullet,  and  then  cause  sudden  death  from  dyspnoea ;  if  the 
obstruction  is  not  so  great  and  remains  unrelieved,  oedema  of  the 
glottis  may  supervene.  Impaction  lower  down  is  likely  to  be 
followed  by  ulceration,  perforation,  and  death,  either  from  haemor- 
rhage owing  to  one  of  the  large  vessels  being  opened,  or  from 
suppurative  cellulitis.  In  some  cases,  however  (Konig  states 
about  50  per  cent.),  the  foreign  body  spontaneously  passes  either 
into  the  mouth  or  stomach. 

The  Treatment  varies  much  according  to  the  nature,  size,  and 
situation  of  the  obstructing  body.  If  small  and  incapable  of 
being  detected  by  a  sound — e.g.,  a  fishbone — it  is  best  removed  by 
an  expanding  probang  (Fig.  290),  being  caught  in  the  loops  of 
thick  horsehair  forming  part  of  the  apparatus.  If  a  coin  or  small 
hard  substance  is  impacted,  it  may  be  removed  by  oesophageal 
forceps,  or  by  a  coin-catcher.  If  it  is  impossible  to  draw  it  up,  it 
may  sometimes  be  pushed  down  into  the  stomach.  A  large  bolus 
of  food  may  be  removed  by  forceps  from  the  upper  part  of  the 
oesophagus,  and  large  foreign  bodies— ^.^.,  plates  of  teeth — may 
be  similarly  extracted,  though  great  care  must  be  taken  not  to 
tear  the  mucous  membrane.      Skiagraphy  is  now  employed  to 
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assist  in  the  localization  of  metallic  substances  such  as  coins,  as 
also  to  determine  whether  or  not  they  have  been  dislodged,  whilst 
removal  may  be  much  expedited  by  the  use  of  the  cryptoscope. 

If  impacted  in  the  upper  part,  asophagotomy  may  be  performed. 
An  incision,  4  inches  long,  is  made  along  the  anterior  border 
of  the  sterno- mastoid,  preferably  on  the  left  side,  because  the 
oesophagus  naturally  curves  that  way.  The  platysma  and  deep 
fascia  are  divided,  and  the  muscle  drawn  outwards ;  the  omo-hyoid 
needs  division,  and  the  surgeon  then  carefully  works  his  way 
between  the  carotid  sheath  on  the  outer  side,  and  the  larynx  and 
trachea  on  the  inner,  avoiding  the  thyroid  vessels  and  nerves. 
The  projection  of  the  foreign  body  will  indicate  the  situation  of 
the  tube,  and  this  is  carefully  incised,  and  the  obstruction  dealt 
with.  The  oesophageal  wound  may  then  be  closed  by  sutures 
which  do  not  include  the  mucous  membrane,  whilst  the  external 
wound  is  either  stuffed  with  gauze  plugs  or  drained.      When 
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Fig.  290. — Expanding  Probang  fok  the  Removal  of  Foreign  Bodies 

from  the  cesophagus. 


located  in  the  upper  part  of  the  thoracic  portion  of  the  oesophagus 
the  tube  is  opened  as  low  as  possible  by  cutting  down  on  the  point 
of  a  lx)ugie  passed  from  the  mouth,  and  then  it  is  often  possible  to 
extricate  it. 

When  the  foreign  body  is  impacted  near  the  cardiac  orifice,  and 
cannot  be  moved  either  up  or  down,  the  stomach  may  be  opened, 
the  fingers  or  even  the  hand  inserted  into  it,  the  cardiac  orifice 
dilated,  and  the  obstruction  removed. 

When  once  the  foreign  body  has  passed  into  the  stomach, 
purgatives  and  emetics  should  be  avoided,  and  if  not  of  large  size 
and  irregular  shape,  the  case  is  left  to  Nature,  the  treatment 
being  merely  expectant.  The  patient  is  kept  quiet,  and  fed  on 
pultaceous  food — such  as  brown  bread,  porridge,  etc. — and  the 
motions  are  carefully  examined.  Should,  however,  the  foreign 
body  be  large,  and  the  gastric  symptoms  persist,  it  should  be  re- 
moved by  gastrotomy. 

InflammatioQ  of  the  oesophagus,  with  or  without  ulceration, 
is  caused  by  swallowing  corrosives  or  irritants,  and,  in  a  more 
localized  form,  by  the  impaction  of  foreign  bodies.  The  symptoms 
are  pain  and  difficulty  in  deglutition,  and  the  treatment  consists 
in  the  restriction  of  the  diet  to  liquids,  whilst  in  bad  cases  rectal 
feeding   may  be   necessary.     Chronic   catarrh    results   from   the 
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continual  drinking  of   raw  spirits,  and  stenosis  from  cicatricial 
contraction  may  gradually  follow. 

Tarir  of  the  veins  in  the  lower  portion  of  the  ccsophagus  is 
occasionally  met  with  as  the  result  of  pressure  on  the  portal  vein, 
or  from  cirrhosis  of  the  liver.  This  js  due  to  the  fact  that  these 
branches  open  into  the  gastric  division  of  the  portal  system, 
passing  through  the  oesophageal  opening  in  the  diaphragm. 
Haematemesis  may  result,  and  has  even  proved  fatal. 

Spasm  of  the  (EBophaguB,  or  hysterical  stricture,  arises  in 
neurotic  young  women,  usually  under  twenty-five  years  of  age, 
and,  although  sometimes  independent  of  organic  lesion,  is  often 
associated  with  some  slight  abrasion  or  ulceration  of  the  mucous 
membrane,  perhaps  originated  by  the  impaction  at  an  earlier  date 
of  a  fishbone.  The  symptoms 
complained  of  are  difficulty  in 
swallowing,  and  a  sensation  as 
of  a  ball  arising  in  the  throat 
{gloliin  hysttriius),  due  to  a  spas- 
modic action  of  the  pharyngeal 
constrictor  muscles.  At  times, 
when  the  patient's  attention 
is  diverted,  deglutition  occurs 
<|uile  normally.  The  best 
course  of  trcalmmi  is  anti- 
neurotic  in  character  {t.g.,  cold 
douches  to  the  spine,  massage, 
the  administration  of  purga- 
tives, valerian,  etc.),  whilst  the 
passage  of  a  full'sized  ceso- 
phageal  bougie  is  useful. 

Organic  Strictnre  of  the  (Eso- 
phftgos  occurs  in  two  forms — 
the  hlirous  and  the  malignant : 

I.  Fibrous  StrkiiiTf  of  the 
O-.sof'hagiis  is  usually  located 
near  its  commencement,  just 
liehind  the  cricoid  cartilage, 
and  is  most  frequently  caused 
by  (he  swallowing  of  corrosives, 
and  the  cicatrization  of  the 
wounds  caused  thereby  ;  it  also 
results  from  syphilitic  disease.  At  the  cardiac  orihce  it  may  arise 
from  the  healing  and  contraction  of  a  gastric  ulctr.  The  main 
symptom  produced  is  a  gradually  increasing  difficulty  in  the  swal- 
lowing, firstly  of  si)lids,  but  finally  even  of  fluids.  If  the 
obstruction  is  placed  at  the  upper  end  of  the  tulw,  food  is 
returned  immediately ;  but  if  lower  down,  the  iL-sopliagus  may 
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become  dilated,  and  in  this  pouch  or  oesophagocoele  the  food 
collects  for  a  time,  and  then  returns  unchanged.  There  is  but 
little  pain  in  this  form  of  stricture,  although  the  patient  is  usually 
able  to  indicate  the  level  of  the  obstruction.  As  the  case  pro- 
gresses, he  becomes  steadily  emaciated  from  sheer  starvation,  and 
may  even  die  from  this  cause. 

2.  Malignant  Stricture  of  the  CEsophagus  is  usually  epithelio- 
matous  in  type,  occurring  in  subjects  over  forty  years  of  age, 
and  situated  either  at  the  junction  of  the  pharynx  and  oesophagus, 
i.e.,  behind  the  cricoid  cartilage  (Fig.  291),  or  in  the  middle  of 
the  tube,  where  it  is  crossed  by  the  left  bronchus  or  at  the 
cardiac  orifice  of  the  stomach ;  in  the  latter  site,  columnar  carci- 
noma is  the  form  usually  found.  The  growth  involves  the 
whole  circumference  of  the  tube,  and  sooner  or  later  ulcerates, 
perhaps  perforating  the  trachea,  pleural  cavity,  or  one  of  the  large 
vessels.  Secondary  deposits  occur  in  the  lymphatic  glands,  either 
of  the  neck  or  posterior  mediastinum,  visceral  complications  being 
uncommon.  The  symptoms  are  similar  in  character  to  those  of 
fibrous  stenosis  detailed  above,  but  in  addition  the  vomited 
materials  may  contain  blood,  and  there  is  a  good  deal  of  cough 
and  pain,  referred  usually  to  the  site  of  the  disease.  Should  the 
growth  be  at  the  upper  end  of  the  tube,  a  tumour  may  be 
distinctly  felt,  placed  deeply  in  the  neck  and  more  marked  on 
the  left  side ;  in  the  earlier  stages  nothing  can  be  felt  externally, 
although  the  side-to-side  movements  of  the  larynx  may  be  im- 
peded. Perforation  of  the  trachea  leads  to  the  entrance  of  food 
into  the  air  passages,  and  rapidly  results  in  septic  pneumonia  and 
death.  When  the  upper  part  of  the  gullet  is  affected,  the  growth 
may  spread  to  the  back  of  the  larynx,  and  cause  hoarseness  and 
even  aphonia.  Occasionally  the  pneumogastric  nerves  may  be 
involved  in  the  mass,  leading  to  interference  with  the  action  of  the 
heart,  whilst  implication  of  the  recurrent  laryngeal  nerve  causes 
constant  cough  and  uni-  or  bi-lateral  paralysis  of  the  larynx. 

The  Diagnosis  of  oesophageal  stricture  must  be  made  on  general 
principles,  and  by  a  process  of  exclusion  of  the  many  other  forms 
of  dysphagia  detailed  below.  It  is  confirmed  by  examining  the  con- 
dition of  the  tube  with  an  oesophageal  bougie.  A  conical-ended 
instrument  of  medium  size  should  be  employed  for  diagnostic 
purposes,  and  by  this  means  the  situation  of  the  obstruction  can 
be  ascertained.  To  pass  an  oesophageal  bougie  :  The  surgeon  stands 
in  front  and  slightly  to  the  right  of  the  patient,  who  is  seated  with 
the  head  held  forwards — if  thrown  backwards,  the  larynx  is 
pressed  against  the  spine,  and  the  difficulty  of  introducing  the 
instrument  increased.  The  bougie  is  well  warmed  and  smeared 
with  glycerine,  and,  having  been  suitably  curved,  is  guided  by  the 
surgeon's  left  index-finger  over  the  epiglottis  into  the  oesophagus. 
This  stage  usually  causes  a  certain  amount  of  discomfort  and 
retching  on  the  part  of  the  patient.     Once  past  the  entrance  to 
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the  larynx,  the  bougie  is  pushed  steadily  onwards ;  if  there  is  no 
stricture,  the  instrument  will  enter  the  stomach  about  i6  inches 
from  the  teeth.  If  any  obstruction  is  present,  the  large  instru- 
ment is  withdrawn,  and  the  passage  of  a  smaller  one  attempted. 
The  greatest  care  must  be  taken,  especially  in  suspected  malignant 
disease,  as  it  is  by  no  means  difficult  to  perforate  the  walls  and 
open  up  the  mediastinal  tissues,  even  causing  fatal  cellulitis.  A 
cancerous  stricture  sometimes  feels  rough  and  is  painful ;  a  simple 
stricture  is  smooth,  regular,  and  almost  painless.  It  is  by  no 
means  easy  to  distinguish  the  two  forms,  and  the  history  of  the 
case  and  general  condition  of  the  patient  will  need  to  be  thoroughly 
investigated;  a  hacking  cough  with  no  special  pulmonary  symptoms 
is  always  a  bad  and  suggestive  sign. 

Treatment  of  Fibrous  Stricture  of  the  (Esophagus. — (a)  Dilatation 
of  the  stricture  by  means  of  gradually  increasing  bougies ;  for 
this  purpose  it  is  better  to  use  conical-ended  instruments  rather 
than  the  usual  type,  which  are  of  the  same  calibre  throughout. 
An  interval  of  some  days  should  elapse  between  the  attempts 
at  dilatation,  and  during  this  period  the  patient  should  be  given 
as  much  food  as  he  can  take  in  the  shape  of  strong  broths, 
minced  meat,  raw  eggs,  etc.,  or,  if  need  be,  rectal  alimentation 
must  be  resorted  to.  (b)  If  it  is  impossible  to  dilate,  or  if  the 
stricture  recurs,  a  Symofid's  Tube  may  be  inserted.  It  consists  of 
a  gum -elastic,  funnel-shaped  tube,  passed  through  the  stricture 
by  a  whalebone  introducer,  the  funnel  resting  against  the  face 
of  the  stricture.  A  thread  attached  to  the  upper  end  is  brought 
out  of  the  mouth  in  order  to  remove  and  clean  it,  a  proceeding 
needed  about  once  a  fortnight,  (c)  Internal  asophagotomy  by  means 
of  a  concealed  knife  has  also  been  attempted,  the  stricture  being 
divided  posteriorly  ;  it  is  a  somewhat  risky  proceeding,  and  is  only 
feasible  when  the  lesion  is  situated  high  up  in  the  tube,  {d)  When 
the  contraction  is  at  the  pharyngeal  extremity,  it  may  be  possible 
to  open  the  oesophagus  below,  and  either  divide  and  dilate  the 
stenosed  portion,  or  oesophagostomy  may  be  performed  by  sewing 
the  mucous  membrane  to  the  skin,  thus  forming  an  entrance 
to  the  alimentary  canal  in  the  neck.  Under  these  circum- 
stances, it  is  better  practice  to  completely  divide  the  cesophagus, 
closing  the  upper  end  by  sutures,  and  fixing  the  lower  end  to  the 
margin  of  the  wound,  {c)  If  the  cardiac  orifice  of  the  stomach 
is  contracted,  the  stomach  may  be  opened  as  in  gastrotomy, 
and  the  fingers  used  to  dilate  the  stricture  {retrograde  dilata- 
tion)y  a  proceeding  similar  to  Loreta*s  operation  for  stricture  of 
the  pylorus.  (/)  Where  none  of  these  proceedings  are  possible, 
or  if  tried  have  failed,  the  stomach  may  be  opened,  and  division 
of  the  sticture  by  Abbe's  string  saw  attempted.  The  patient  is 
made  to  swallow  one  end  of  a  piece  of  string,  or  a  small  shot 
may  be  clamped  on  a  piece  of  fine  silk,  and  alloAved  to  find  its 
way  into  the  stomach.     When  this  viscus  is  opened,  the  free  end 
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is  secured,  and  by  its  means  a  coarse  silk  thread  is  carried 
through  the  obstruction  ;  by  up-and-down  sawing  movements  the 
stricture  can  be  thereby  divided,  enabling  the  surgeon  to  introduce 
bougies.  Excellent  results  have  been  reported  from  such  practice. 
{g)  Gastrostomy  is  the  final  resource ;  occasionally,  when  the 
cesophagus  has  by  this  means  been  kept  at  rest  for  some  time, 
the  stricture  will  yield,  and  dilatation  by  bougies  becomes  prac- 
ticable. In  such  a  case  the  opening  in  the  stomach  may  be 
allowed  to  close. 

Treatment  of  Malignant  Disease  of  the  (Esopliagiis. — Dilatation 
by  bougies  should  not  be  employed  as  a  routine  practice,  for  fear 
of  increasing  the  ulceration,  causing' severe  haemorrhage,  or  per- 
forating the  walls  of  the  tube.  It  may,  however,  be  used  as  a 
temporary  measure  in  the  earlier  stages  to  enable  the  patient  to 
take  an  increased  amount  of  food,  and  thus  for  a  time  improve  his 
general  condition  and  render  him  more  fitted  to  undergo  further 
treatment.  Symonds'  method  of  itihage  may  be  utilized  in  malig- 
nant disease,  the  patients  often  bearing  the  inserted  tube  well,  even 
when  the  cardiac  orifice  is  involved,  the  lower  end  then  projecting 
into  the  cavity  of  the  stomach.  Unfortunately  these  tubes  occa- 
sionally slip  through  into  the  stomach,  or  the  guiding  string  is 
swallowed  ;  moreover,  under  the  best  circumstances  the  tube  needs 
.  changing  every  fortnight,  and  the  ulceration  may  be  increased 
thereby.  Hence  gastrostomy,  performed  as  soon  as  possible  by  one 
of  the  modern  methods,  is  a  much  more  satisfactory  plan  of  treat- 
ment. Excision  of  the  growth  in  the  neck  has  been  successfully 
accomplished  in  a  few  cases  when  the  disease  was  recognised  early, 
and  very  limited  in  extent.  Tracheotomy  is  occasionally  required 
in  the  later  stages,  from  implication  of  the  glottis  or  trachea. 

By  the  term  DjTsphagia  is  meant  a  condition  in  which  swallowing  is  painful 
or  difficult.  The  Caases  are  very  numerous,  and  may  be  arranged  as 
follows  : 

i.  Pharyngeal— e.g.,  acute  or  chronic  inflammation,  whether  simple,  scarlatinal, 
diphtheritic,  etc.  ;  ulceration  of  syphilitic  or  malignant  origin  ;  stenosis,  as  a 
result  of  ulceration  ;  paralysis  {e.g.,  labio-glosso-laryngeal  or  bulbar)  or  spasm  ; 
impaction  of  foreign  bodies ;  naso-pharyngeal  polypi  projecting  behind  the 
velum  ;  retro-pharyngeal  abscess  or  tumour,  etc. 

ii.  Laryngeal — eg.,  acute  or  chronic  laryngitis;  tuberculous,  syphilitic,  or 
malignant  disease. 

iii.  (Esophageal— e.g.,  acute  or  chronic  inflammation,  impaction  of  foreign 
bodies,  the  presence  of  diverticula,  oesophagospasm,  and  simple  or  malignant 
stricture. 

iv.  Extrinsic.  In  the  neck  :  goitre,  enlarged  glands,  aneurisms,  etc. ;  in  the 
thorax  :  mediastinal  growths  or  glands,  aneurisms  of  the  aorta  and  large  vessels, 
tumours  growing  from  the  vertebral  bodies,  pericardial  eff^usion,  and  displace- 
ment backwards  of  the  sternal  end  of  the  clavicle. 

To  investigate  a  case  of  dysphagia,  note  :  (i.)  the  method  of  onset,  whether  acute 
or  chronic — if  the  former,  it  is  probably  due  to  a  foreign  body  :  (ii.)  the  condition 
of  the  pharynx  as  seen  from  the  mouth  and  on  digital  exploration  ;  (iii.)  the 
condition  of  the  neck  as  seen  and  felt  from  without,  whether  or  not  a  tumour 
is  to  be  felt  behind  the  cricoid,  or  whether  a  goitre  or  aneurism  exists;  (iv.)  the 
character  of  the  voice,  as  indicative  or  not  of  laryngeal  mischief — if  the  voice 
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is  husky,  a  laryngoscopic  examination  must  be  made ;  (v.)  the  chest  must  be 
carefully  examined  for  aneurisms,  etc. ;  (vi.)  the  oesophagus  may  be  auscultated 
along  the  vertebral  groove  whilst  the  patient  drinks  water  to  ascertain  the 
situation  of  the  mischief;  (vii.)  it  must  be  examined  finally  by  bougies.  If 
the  obstruction  is  in  the  oesophagus,  the  patient's  age  and  general  condition 
will  give  prima  facie  evidence  as  to  whether  or  not  it  is  due  to  malignant 
disease;  but  it  must  not  be  forgotton  that  the  stenosis/^  sf  causes  some  of 
the  loss  of  flesh  and  of  weight.  The  presence  of  blood  and  offensive  mucus  on 
the  bougie  or  in  the  material  vomited,  and  the  existence  of  enlarged  glands  in 
the  neck,  will  also  assist  in  establishing  a  diagnosis. 


CHAPTER  XXVIII. 

AFFECTIONS  OF  THE  EAR. 

It  is  impossible  to  do  more  than  deal  with  some  of  the  more 
important  surgical  aspects  of  diseases  of  the  ear  in  this  place,  and 
for  a  more  detailed  consideration  of  the  subject  we  must  refer  our 
readers  to  special  text- books. 

The  External  Ear  is  the  site  of  various  affections  which  may 
come  under  the  observation  of  the  general  surgeon.  Thus,  the 
pinna  may  be  congenitally  absent,  and  even  the  external  meatus 
closed,  a  malformation  often  associated  with  macrostoma. 
Nothing  can  be  done  for  this  want  of  development,  and  the 
surgeon  must  never  be  tempted  to  try  and  dig  out  the  concealed 
membrana  tympani.  More  frequently  accessory  auricles  are  pre- 
sent, consisting  merely  of  fibro-cartilage  covered  with  fat  and  skin. 
Large  and  prominent  ears  constitute  a  very  unsightly  deformity, 
for  which  operative  interference  is  occasionally  required.  The 
size  may  be  diminished  by  removing  a  V-shaped  portion  from  the 
upper  part ;  the  prominence,  by  excising  a  portion  of  skin  and 
cartilage  through  an  incision  on  the  posterior  aspect.  The  wounds 
thus  produced  are  accurately  sutured  together,  and  considerable 
improvement  in  the  appearance  results.  Hsematoma  of  the  ear 
is  usually  due  to  injury,  but  is  occasionally  idiopathic  in  origin, 
especially  amongst  the  insane.  The  auricle  becomes'  swollen 
and  enlarged,  and  of  a  bluish-red  colour  in  traumatic  cases 
(Fig.  292) ;  unless  inflamed  it  should  not  be  interfered  with,  as  a 
general  rule,  although,  if  the  appearance  of  the  patient  is  important, 
it  may  be  advisable  to  remove  the  blood,  since  its  organization 
and  subsequent  contraction  may  lead  to  considerable  deformity. 
Eczema,  boils,  and  other  inflammatory  affections,  are  met  with  in 
the  external  ear  and  pinna,  but  these  call  for  no  special  mention. 

Pings  of  wax  (cerumen),  which  become  dark  and  indurated,  not 
unfrequently  block  the  meatus,  leading  to  more  or  less  complete 
deafness ;  this  may  come  on  suddenly  after  bathing,  owing  to  the 
plug  rapidly  swelling  up.  If  they  encroach  on  the  membrana 
tympani,  subjective  symptoms  of  giddiness,  vomiting,  and  rushing 
noises  in  the  ear  may  also  be  caused.     On  examination  with  an 
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ear  speculum,  their  presence  is  readily  detected.     Tnatment  con- 
sists in  washing  them  away,  after  previously  softening  with  oil  or 
glycerine.     A  large  syringe  with  a 
fine  nozzle  should    be  used,  and  a 
^^^^  stream  of  warm  water  injected  along 

fV^^^m^^^^^^ky  the  roof  of  the  meatus ;  as  it  returns, 
I  ^^^JI^^^^HI  ^^^  softened  masses  of  wax  are 
'  ^^  ^^  ^*  ^^*  washed  away.  Foreign  bodies  in  the 
^^  ^^    ^^     meatus,  such  as    buttons  or  beads, 

j^l  ^1^  l^B  ^H  ^^^  similarly  removed,  if  possible,  by 
/^ft  ^^b  j^B  H|  syringing  ;  if  this  fails,  a  fine  pair  of 
forceps  is  employed  for  the  purpose, 
but  it  must  be  remembered  that 
behind  the  foreign  body  lie  delicate 
structures,  which  can  readily  be 
harmed  by  the  exhibition  of  im- 
patience or  force.  Where  all  other 
plans  fail,  the  auricle  may  be  turned 
forwards  and  the  meatus  opwned  from 
behind.  EzostoBes  are  occasionally 
met  with  springing  from  the  bony 
walls  of  the  meatus;  they  give  rise 
to  deafness  by  obstructing  the  passage,  and  may  be  removed  by 
the  dental  drill. 

The  SnrKical  Oomplications  of  Chrome  Otorrhcea  are  frequently 
serious,  and  call  for  prompt  treatment.  The  discharge  usually 
comes  from  the  middle  ear  {otitis  media)  through  a  perforation  \n 
the  tympanic  membrane.  It  must  be  noted  that  the  tympanic 
cavity  is  lined  by  a  mucous  membrane  which  is  in  direct  communi- 
cation through  the  Eustachian  tube  with  that  lining  the  nasal 
fossae;  and  since  this  membrane  is  adherent  to  the  periosteal 
lining  of  the  cavity,  every  case  of  otitis  media  is  likely  to  be 
associated  with  an  internal  periostitis  of  the  temporal  bone.  These 
complications  may  be  classified  under  three  main  headings — the 
extracranial,  the  cranial,  and  the  intracranial. 

The  extracranial  complications  of  otorrhoea  are  com p>ara lively 
unimportant. 

(o)  Eczema  of  the  meatus  is  frequently  seen,  and  merely  needs 
the  parts  to  be  kept  dry  and  clean,  and  possibly  a  little  boric 
acid  powder  insufflated  ;  it  readily  disappears  when  the  discharge 
ceases,  but  is  not  unfrequently  associated  with  enlargement  of  the 
cervical  glands,  which  may  suppurate,  or  in  predisposed  indi- 
viduals may  become  the  seat  of  tuberculous  disease. 

{b)  Boils  arise  from  infection  of  the  sebaceous  glands  in  the 
meatus  with  pyogenic  cocci  from  the  discharge,  and  are  exceed- 
ingly painful  owing  to  the  denseness  of  the  tissues  involved. 
They  should  be  fomented,  and  opened  when  pus  has  formed. 
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(c)  Inflammation  may  occasionally  spread  from  the  meatus  to 
the  tympanic  plate  of  the  temporal  bone,  leading  to  subperios- 
teal abscess  and  necrosis  ;  or  it  may  extend  into  the  temix)ro- 
maxillary  articulation,  giving  rise  to  suppurative  arthritis  and 
disorganization  of  that  joint  (p.  750). 

The  cranial  complications  of  otitis  media  are  often  of  a  grave 
nature,  and  may  end  in  permanent  deafness,  or  even  endanger 
the  life  of  the  individual. 

(a)  The  ossicles  frequently  necrose,  and  are  cast  off  in. the 
discharge,  and  thus  hearing  may  be  impaired,  although  not 
necessarily  destroyed  ;  ankylosis  of  the  ossicles  one  to  another 
may  also  be  determined,  leading  to  considerable  loss  of  function. 

(Jb)  The  inflammation  may  extend  from  the  lining  membrane  of 
the  tympanum  to  the  bony  walls  surrounding  it,  giving  rise  to 
a  limited  caries  or  necrosis  of  the  temporal  bone.  This  may  be 
associated  with  suppuration  within  the  skull,  and  any  of  the 
intracranial  complications  mentioned  below.  The  roof  of  the 
tympanic  cavity  [tegmen  tympani)^  which  is  very  thin,  is  especially 
liable  to  be  affected  in  this  way.  If  diseased  bone  can  be  felt 
through  the  external  auditory  meatus  with  a  probe,  an  attempt 
should  be  made  to  remove  it ;  if  this  is  impossible,  the  part  must 
be  kept  clean  by  the  injection  of  mild  antiseptics,  retention  of 
discharges  being  prevented  by  the  regular  use  of  Politzer's  bag. 

{c)  Polypi  may  also  develop,  consisting  essentially  of  granulation 
tissue  protruding  through  the  opening  in  the  membrane;  they 
lead  to  considerable  obstruction,  and  may  do  harm  by  keeping 
back  the  discharge.  They  should  be  removed  by  the  curette, 
and  the  bare  bone,  usually  felt  at  their  base,  scraped ;  the  part 
is  subsequently  syringed  with  a  weak  carbolic  solution  and 
dressed  antiseptically. 

(d)  Facial  paralysis  not  uncommonly  arises  from  sclerosis 
and  thickening  of  the  bony  tissue  surrounding  the  aqueductus 
Fallopii,  causing  pressure  on  the  nerve  in  that  region.  It  must 
be  remembered  that  the  bony  canal  lies  immediately  behind  the 
tympanic  cavity,  and  to  the  inner  side  of  the  passage  from  the 
attic  to  the  mastoid  antrum  (iter  ad  antrum).  All  the  muscles  on 
that  side  of  the  face  are  involved,  and  possibly  also  the  palate  and 
uvula.  No  radical  treatment  is  practicable,  although  the  face 
should  be  regularly  faradized,  so  as  to  maintain  as  far  as  possible 
the  tone  of  the  muscles. 

{e)  Inflammation  may  also  extend  into  the  mastoid  cells,  giving 
rise  to  the  condition  known  as  mastoiditis.  The  mastoid  process 
is  a  triangular  mass  of  bone,  which  is  practically  undeveloped 
until  the  age  of  puberty.  Before  that  period  a  single  cell  rela- 
tively of  large  size  communicates  with  the  posterior  portion  of 
the  tympanic  cavity  and  represents  the  antrum  ;  but  after  puberty 
the  whole  bone  becomes  hollowed  out  into  a  series  of  spongy 
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cells,  lined  with  mucous  membrane,  which  open  into  the  floor 
of  the  antrum.  When  the  inflammation  in  otitis  media,  which  has 
almost  always  become  septic,  extends  into  this  bony  process, 
severe  local  and  general  symptoms  are  likely  to  result.  The 
patient  complains  of  intense  pain  in  the  ear,  with  tenderness  on 
pressure,  and  perhaps  redness  and  oedema  over  the  mastoid 
process.  The  discharge  from  the  ear  often  ceases  for  a  time  at 
the  commencement  of  these  symptoms,  but  reappears  later  on. 
As  the  case  progresses,  febrile  symptoms  of  an  intermittent  type, 
and  even  rigors,  may  supervene,  whilst  the  patient  becomes 
drowsy,  or  may  be  irritable  and  restless.  An  abscess  may  form 
under  the  periosteum  covering  the  mastoid  process,  with  or 
without  caries  or  necrosis  of  the  outer  table  of  the  bone ;  in 
children,  where  this  bony  lamella  is  thin,  it  is  not  unfrequently 
absorbed,  and  on  incising  the  abscess  protuberant  masses  of 
granulations,  springing  from  the  interior  of  the  bone,  may  be  seen. 
When  an  abscess  has  developed,  the  auricle  is  characteristically 
displaced  downwards  and  outwards.  Any  of  the  intracranial 
complications  mentioned  below  may  occur  as  sequelae.  Occa- 
sionally the  mastoid  trouble  is  of  a  more  chronic  type,  and  even 
tuberculous  in  nature,  the  cells  being  choked  up  with  lymph  and 
inflammatory  material  of  a  cheesy  nature,  whilst  the  bone  itself 
becomes  thickened  and  condensed.  The  process  feels  distinctly 
enlarged,  and  a  good  deal  of  deep-seated  pain  of  an  aching 
character  is  experienced,  and  worse  at  night. 

When  the  discharge  is  inspissated  and  mixed  with  epithelial 
cells  and  cholesterine,  so  as  to  form  flaky  masses  like  the  layers 
of  an  onion,  the  condition  is  known  as  cholesteatoma.  It  is  often 
the  cause  of  great  distension  of  the  antrum,  which  in  a  case 
operated  on  by  one  of  us  measured  quite  li  inches  across.  The 
symptoms,  at  first  of  a  chronic  type,  are  likely  to  be  followed 
sooner  or  later  by  an  acute  attack  of  septic  inflammation. 

Treatment.—  In  the  early  acute  stage  belladonna  fomentations 
may  be  employed,  and  the  patient  kept  quietly  in  bed,  whilst  the 
diet  is  regulated  and  a  suitable  purgative  administered ;  accu- 
mulated discharge  is  removed  from  the  tympanum  by  the  use 
of  Politzer's  bag.  Two  or  three  leeches  may  also  be  applied 
over  the  mastoid  process,  and  relief  to  the  pain  thus  obtained, 
though  it  is  often  only  of  a  temporary  character.  It  is  most 
important  not  to  rely  upon  such  palliative  measures  for  too  long, 
but  when  the  symptoms  are  well  marked,  even  in  tlie  early  stages, 
and  before  suppuration  has  occurred,  it  is  good  practice  to  make 
an  incision  (Wilde's  incision)  down  to  the  bone,  reaching  from  the 
base  to  the  apex  of  the  process ;  much  relief  is  always  obtained 
by  this  procedure,  and  the  inflammatory  phenomena  are  some- 
times completely  checked.  Should  this  not  succeed,  the  mastoid 
antrum  must  be  laid  open  and  its  contents  evacuated  [Schwartze's 
operation).      Many  instruments  have  been  suggested  in  order  to 
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accomplish  this ;  thus,  it  has  been  recommended  to  use  the  brad- 
awl, trephine,  gouge,  or  gimlet ;  the  gouge  is,  however,  probably 
the  best,  if  a  burr  worked  b^  a  surgical  engine  is  not  obtainable. 
A  curved  incision  is  made  immediately  behind  the  ear,  which  is 
drawn  well  forwards  (Fig.  293),  and  the  gouge  applied  on  a  level 
with  the  roof  of  the  external  auditory  meatus,  and  about  ^  inch 
behind  its  centre  (Fig.  294).  A  small  dimple  in  the  bone  can 
often  be  felt  at  the  required  spot,  which  can  also  be  found  by 
taking  the  point  of  junction  of  two  lines  drawn  as  tangents  to 
the  roof  and  posterior  wall  of  the  bony  meatus  respectively 
(Fig.  295,  C).  The  direction  taken  by  the  gouge  should  be 
slightly  downwards,  forwards,  and  inwards,  and  a  useful  guide 
wiU  be  found  in  a  probe  passed  down  the  external  auditory 
meatus,  the  boring  being  made  exactly  parallel  to  this.     In  an 


II  i(  often  well  lo  apply  the  chisel  as  indicated  here  so  as  lo  include  a  triangle, 
the  centre  of  ivliich  coircsponda  lo  the  apex  of  the  so-called  supra-meatal 
!  ojter  layers  ai  the  bone  have  been  removed  by 
a  reach  the  deeper  parts. 

adult  the  mastoid  antrum  is  reached  about  three-fifths  of  an  inch 
from  the  surface  of  the  bone.  The  surgeon  recc^nizes  that  he 
has  opened  the  cavity  by  the  loss  of  resistance,  and  the  escape 
of  exceedingly  offensive  pus.  The  opening  is  then  freely  enlarged 
by  the  use  of  the  gouge  and  cutting  pliers,  and  the  cavity  syringed 
out  through  the  external  meatus.  Diseased  bone  in  the  mastoid 
process  or  around  the  tympanic  cavity  may  be  scraped  away,  and 
the  wound  plugged  with  antiseptic  gauze ;  it  should  be  syringed 
through  from  the  external  meatus  daily.  In  the  more  chronic 
cases  it  may  be  advisable  to  split  off  the  whole  of  the  outer 
coating  of  bone  from  the  mastoid  process,  so  as  to  lay  open  all  the 
cells,  which  will  often  be  found  filled  with  inspissated  pus. 

In  the  more  severe  forms  it  is  recommended  to  detach  the 
auricle  posteriorly  from  the  bony  margins  of  the  meatus,  and 
then  to  gouge  away  the  whole  of  the  osseous  tissue  intervening 
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suggest  that  the  lesion  is  extradural,  and  not  cerebral  in  origin. 
The  pulse  is  fast,  and  not  slow,  and  focal  symptoms  are  less  likely 
to  develop. 

The  Treatment  consists  in  trephining  above  and  behind  the 
meatus,  so  as  to  escape  the  lateral  sinus,  and  in  much  the  same 
situation  as  for  a  temporo-sphenoidal  abscess  (q*v.).  The  pus  is 
washed  out,  and  a  drainage-tube  inserted  for  a  few  days. 

(b)  Meningitis  may  be  localized  or  diffuse.  The  former  often 
accompanies  some  other  condition,  and  is  in  itself  of  little  moment. 
It  may  produce  fixed  headache,  but,  if  non -suppurative,  usually 
disappears  when  the  originating  disease  has  been  cured.  The 
diffuse  variety  is  generally  septic  in  nature,  and  secondary  to  some 
suppurative  affection  in  the  neighbourhood,  or  to  thrombosis  of 
the  lateral  sinus.  For  symptoms,  see  p.  691.  Occasionally  a 
simple  serous  effusion  occurs  within  the  meninges,  leading  to 
increased  pressure  and  consequent  drowsiness,  but  disappearing 
entirely  when  the  cause  has  been  removed. 

{c)  Thrombosis  of  the  Lateral  Sinus  arises  from  direct  extension 
of  the  inflammatory  process  from  the  middle  ear  through  the 
mastoid  bone,  or  it  may  be  set  up  by  a  septic  thrombosis  of  the 
mastoid  emissary  vein  spreading  to  the  sinus.  A  clot  forms 
within  it,  which,  gradually  increasing  in  size,  leads  finally  to 
occlusion  of  its  lumen.  Infection  with  pyogenic  organisms  deter- 
mines disintegration  of  the  clot,  septic  emboli  are  detached,  and 
thus  pya'mic  symptoms  originated.  In  well-marked  cases  the 
thrombus  extends  as  far  back  as  the  Torcular  Herophili,  and 
downwards  along  the  jugular  vein  into  the  neck. 

The  most  marked  Symptom  of  the  case  is  the  sudden  appear- 
ance of  a  high  temperature,  which  is  usually  remittent,  and 
associated  with  rigors,  vomiting,  and  locaHzed  pain  in  the  head, 
perhaps  most  marked  over  the  point  of  emergence  of  the  emissary 
vein  at  the  posterior  border  of  the  mastoid  process.  The  pulse  is 
slow  and  easily  compressible,  and  in  the  later  stages  the  patient 
is  drowsy  and  dull,  probably  from  serous  exudation  within  the 
meninges.  The  discharge  from  the  ear,  which  may  have  been 
previously  offensive,  usually  ceases.  Optic  neuritis  may  or  may 
not  exist,  l:)eing  often  preceded  by  photophobia.  If  the  thrombus 
extends  into  the  neck,  a  firm,  tender,  elongated  swelling  is  felt  in 
the  region  of  the  jugular  vein,  and,  owing  to  the  interference  with 
the  venous  circulation,  the  face  often  becomes  dusky.  Stiffness  of 
.  the  muscles  at  the  back  of  the  neck  is  an  evidence  of  a  certain 
amount  of  associated  basal  meningitis,  as  is  also  the  optic  neuritis. 
Suppuration  may  occur  outside  the  sinus,  or  around  the  vein  in 
the  neck,  which  becomes  swollen,  red,  and  cjedematous. 

In  well-marked  cases  the  Diagnosis  is  easily  made,  but  in  the 
early  stages,  and  especially  in  children,  it  is  often  a  matter  of 
some  difficulty.  The  abrupt  onset,  the  oscillating  temperature, 
the  recurrent  rigors,  the  pain  in  the  neck,  and  the  deep  tenderness 
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on  pressure  over  the  course  of  the  lateral  sinus  or  jugular  vein, 
are  the  most  trustworthy  signs  of  this  affection. 

Treatment,  to  be  successful,  should  be  undertaken  early.  The 
skull  is  trephined  at  a  spot  about  J  inch  above  Reid's  base  line, 
and  about  i  inch  behind  the  centre  of  the  external  auditory  meatus 
(Fig.  295,  A  or  B).  The  outer  wall  of  the  sinus  is  thereby 
exposed,  and  a  puncture  with  a  fine  needle  readily  determines 
whether  it  contains  fluid  blood  or  thrombus.  If  it  is  thrombosed, 
there  is  often  some  evidence  of  inflammation  or  pus  around  it, 
between  the  dura  mater  and  the  bone.  Having  thus  verified  the 
diagnosis,  an  incision  is  made  along  the  anterior  border  of  the 
stemo-mastoid,  through  which  the  jugular  vein  is  tied  at  a  spot 
below  the  lowest  point  of  the  thrombus,  so  as  to  prevent  the 
escape  of  any  more  emboli  into  the  general  circulation.  The 
lateral  sinus  is  now  freely  opened,  and  the  septic  thrombus  partly 
scraped,  partly  washed  away,  additional  bone  being  removed  if 
necessary.  It  is  desirable,  but  not  essential,  to  completely  remove 
the  lower  part  of  the  thrombus  ;  if  such  is  attempted,  the  jugular 
must  be  opened  above  the  ligature,  and  the  clot  syringed  away. 
Bleeding  occurs  from  the  posterior  part  of  the  upper  opening  as 
soon  as  all  the  coagulum  is  removed,  but  it  is  easily  controlled  by 
plugging  the  sinus  with  a  small  piece  of  aseptic  sponge  or  gauze. 
The  wound  in  the  neck  should  be  lightly  stuffed  and  not  closed, 
since  septic  infection  is  almost  certain  to  follow.  The  upper  wound 
is  also  packed  in  the  same  way,  and  allowed  to  granulate. 

(d)  Abscess  in  the  cerebrum  or  cerebellum,  a  complication  not 
unfrequently  met  with,  has  been  already  discussed  (p.  718). 
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suggest  that  the  lesion  is  extradural,  and  not  cerebral  in  origin. 
The  pulse  is  fast,  and  not  slow,  and  focal  symptoms  are  less  likely 
to  develop. 

The  Treatment  consists  in  trephining  above  and  behind  the 
meatus,  so  as  to  escape  the  lateral  sinus,  and  in  much  the  same 
situation  as  for  a  temporo-sphenoidal  abscess  {q»v.).  The  pus  is 
washed  out,  and  a  drainage-tube  inserted  for  a  few  days. 

{b)  Meningitis  may  be  localized  or  diffuse.  The  former  often 
accompanies  some  other  condition,  and  is  in  itself  of  little  moment. 
It  may  produce  fixed  headache,  but,  if  non-suppurative,  usually 
disappears  when  the  originating  disease  has  been  cured.  The 
diffuse  variety  is  generally  septic  in  nature,  and  secondary  to  some 
suppurative  affection  in  the  neighbourhood,  or  to  thrombosis  of 
the  lateral  sinus.  For  symptoms,  see  p.  691.  Occasionally  a 
simple  serous  effusion  occurs  within  the  meninges,  leading  to 
increased  pressure  and  consequent  drowsiness,  but  disappearing 
entirely  when  the  cause  has  been  removed. 

(c)  Thrombosis  of  the  Lateral  Sinus  arises  from  direct  extension 
of  the  inflammatory  process  from  the  middle  ear  through  the 
mastoid  bone,  or  it  may  be  set  up  by  a  septic  thrombosis  of  the 
mastoid  emissary  vein  spreading  to  the  sinus.  A  clot  forms 
within  it,  which,  gradually  increasing  in  size,  leads  finally  to 
occlusion  of  its  lumen.  Infection  with  pyogenic  organisms  deter- 
mines disintegration  of  the  clot,  septic  emboli  are  detached,  and 
thus  pyemic  symptoms  originated.  In  well-marked  cases  the 
thrombus  extends  as  far  back  as  the  Torcular  Herophili,  and 
downwards  along  the  jugular  vein  into  the  neck. 

The  most  marked  Symptom  of  the  case  is  the  sudden  appear- 
ance of  a  high  temperature,  which  is  usually  remittent,  and 
associated  with  rigors,  vomiting,  and  localized  pain  in  the  head, 
perhaps  most  marked  over  the  point  of  emergence  of  the  emissary 
vein  at  the  posterior  border  of  the  mastoid  process.  The  pulse  is 
slow  and  easily  compressible,  and  in  the  later  stages  the  patient 
is  drowsy  and  dull,  probably  from  serous  exudation  within  the 
meninges.  The  discharge  from  the  ear,  which  may  have  been 
previously  offensive,  usually  ceases.  Optic  neuritis  may  or  may 
not  exist,  being  often  preceded  by  photophobia.  If  the  thrombus 
extends  into  the  neck,  a  firm,  tender,  elongated  swelling  is  felt  in 
the  region  of  the  jugular  vein,  and,  owing  to  the  interference  with 
the  venous  circulation,  the  face  often  becomes  dusky.  Stiffness  of 
.  the  muscles  at  the  back  of  the  neck  is  an  evidence  of  a  certain 
amount  of  associated  basal  meningitis,  as  is  also  the  optic  neuritis. 
Suppuration  may  occur  outside  the  sinus,  or  around  the  vein  in 
the  neck,  which  becomes  swollen,  red,  and  a'dematous. 

In  well-marked  cases  the  Diagnosis  is  easily  made,  but  in  the 
early  stages,  and  especially  in  children,  it  is  often  a  matter  of 
some  difficulty.  The  abrupt  onset,  the  oscillating  temperature, 
the  recurrent  rigors,  the  pain  in  the  neck,  and  the  deep  tenderness 
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on  pressure  over  the  course  of  the  lateral  sinus  or  jugular  vein, 
are  the  most  trustworthy  signs  of  this  affection. 

Treatment,  to  be  successful,  should  be  undertaken  early.  The 
skull  is  trephined  at  a  spot  about  \  inch  above  Reid's  base  line, 
and  about  i  inch  behind  the  centre  of  the  external  auditory  meatus 
(Fig.  295,  A  or  B).  The  outer  wall  of  the  sinus  is  thereby 
exposed,  and  a  puncture  with  a  fine  needle  readily  determines 
whether  it  contains  fluid  blood  or  thrombus.  If  it  is  thrombosed, 
there  is  often  some  evidence  of  inflammation  or  pus  around  it, 
between  the  dura  mater  and  the  bone.  Having  thus  verified  the 
diagnosis,  an  incision  is  made  along  the  anterior  border  of  the 
sterno- mastoid,  through  which  the  jugular  vein  is  tied  at  a  spot 
below  the  lowest  point  of  the  thrombus,  so  as  to  prevent  the 
escape  of  any  more  emboli  into  the  general  circulation.  The 
lateral  sinus  is  now  freely  opened,  and  the  septic  thrombus  partly 
scraped,  partly  washed  away,  additional  bone  being  removed  if 
necessary.  It  is  desirable,  but  not  essential,  to  completely  remove 
the  lower  part  of  the  thrombus  ;  if  such  is  attempted,  the  jugular 
must  be  opened  above  the  ligature,  and  the  clot  syringed  away. 
Bleeding  occurs  from  the  posterior  part  of  the  upper  opening  as 
soon  as  all  the  coagulum  is  removed,  but  it  is  easily  controlled  by 
plugging  the  sinus  with  a  small  piece  of  aseptic  sponge  or  gauze. 
The  wound  in  the  neck  should  be  lightly  stuffed  and  not  closed, 
since  septic  infection  is  almost  certain  to  follow.  The  upper  wound 
is  also  packed  in  the  same  way,  and  allowed  to  granulate. 

(d)  Abscess  in  the  cerebrum  or  cerebellum,  a  complication  not 
unirequently  met  with,  has  been  already  discussed  (p.  718). 
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ear  speculum,  their  presence  is  readily  detected.  Treatment  con- 
Msts  in  washing  them  away,  after  previously  softening  with  oil  or 
glycerine.  A  large  syringe  with  a 
fine  nozzle  should  be  used,  aud  a 
stream  of  warm  water  injected  along 
the  roof  of  the  meatus  ;  as  it  returns, 
the  softened  masses  of  wax  are 
washed  away.    Foreign  bodies  in  the 

^^     meatus,  such  as   buttons  or  beads, 

l^B  ^^^  Hk  ^H  are  similarly  removed,  if  possible,  by 
/^K  ^^^  ^H  ^H  syringing ;  if  this  fails,  a  fine  pair  of 
forceps  is  employed  for  the  purpose, 
but  it  must  be  remembered  that 
behind  the  foreign  body  lie  delicate 
structures,  which  can  readily  be 
harmed  by  the  exhibition  of  im- 
patience or  force.  Where  all  other 
plans  fail,  the  auricle  may  be  turned 
forwards  and  the  meatus  opened  from 
behind.  ExoBtoseB  are  occasionally 
met  with  springing  from  the  bony 
walls  of  the  meatus ;  they  give  rise 
to  deafness  by  obstructing  the  passage,  and  may  be  removed  by 
the  dental  drill. 

The  Surgical  Complications  of  Chronic  OtorrlitBa  are  firequently 
serious,  and  call  for  prompt  treatment.  The  discharge  usually 
comes  from  the  middle  ear  {oUtis  media)  througli  a  peroration  in 
the  tympanic  membrane.  It  must  be  noted  that  the  tympanic 
cavity  is  lined  by  a  mucous  membrane  which  is  in  direct  communi- 
cation through  the  Eustachian  tube  with  that  lining  the  nasal 
fossae  ;  and  since  this  membrane  is  adherent  to  the  periosteal 
lining  of  the  cavity,  every  case  of  otitis  media  is  likely  to  be 
associated  with  an  internal  periostitis  of  the  temporal  bone.  These 
complications  may  be  classified  under  three  main  headings — the 
extracranial,  the  cranial,  and  the  intracranial. 

The  extracranial  complications  of  otorrboaa  are  comparatively 
unimportant. 

(a)  Eceema  of  the  meatus  is  frequently  seen,  and  merely  needs 
the  parts  to  be  kept  dry  and  clean,  and  possibly  a  little  boric 
acid  powder  insufflated  ;  it  readily  disappears  when  the  discharge 
ceases,  but  is  not  unfrequently  associated  with  enlargement  of  the 
cervical  glands,  whicli  may  suppurate,  or  in  predisposed  indi- 
viduals may  become  the  seat  of  tuberculous  disease. 

(b)  Boils  arise  from  infection  of  the  sebaceous  glands  in  the 
meatus  with  pyogenic  cocci  from  the  discharge,  and  are  exceed- 
ingly painful  owing  to  the  denseness  of  the  tissues  involved. 
They  should  be  fomented,  and  opened  when  pus  has  formed. 


AFFECTIONS  OF  THE  EAR  815 


(c)  Inflammation  may  occasionally  spread  from  the  meatus  to 
the  tympanic  plate  of  the  temporal  bone,  leading  to  subperios- 
teal abscess  and  necrosis  ;  or  it  may  extend  into  the  temix)ro- 
maxillary  articulation,  giving  rise  to  suppurative  arthritis  and 
disorganization  of  that  joint  (p.  750). 

The  cranial  complications  of  otitis  media  are  often  of  a  grave 
nature,  and  may  end  in  permanent  deafness,  or  even  endanger 
the  life  of  the  individual. 

(fl)  The  ossicles  frequently  necrose,  and  are  cast  off  in. the 
discharge,  and  thus  hearing  may  be  impaired,  although  not 
necessarily  destroyed  ;  ankylosis  of  the  ossicles  one  to  another 
may  also  be  determined,  leading  to  considerable  loss  of  function. 

(p)  The  inflammation  may  extend  from  the  lining  membrane  of 
the  tympanum  to  the  bony  walls  surrounding  it,  giving  rise  to 
a  Hmited  caries  or  necrosis  of  the  temporal  bone.  This  may  be 
associated  with  suppuration  within  the  skull,  and  any  of  the 
intracranial  complications  mentioned  below.  The  roof  of  the 
tympanic  cavity  (tegmen  tympani)y  which  is  very  thin,  is  especially 
liable  to  be  affected  in  this  way.  If  diseased  bone  can  be  felt 
through  the  external  auditory  meatus  with  a  probe,  an  attempt 
should  be  made  to  remove  it ;  if  this  is  impossible,  the  part  must 
be  kept  clean  by  the  injection  of  mild  antiseptics,  retention  of 
discharges  being  prevented  by  the  regular  use  of  Politzer's  bag. 

{c)  Polsrpi  may  also  develop,  consisting  essentially  of  granulation 
tissue  protruding  through  the  opening  in  the  membrane ;  they 
lead  to  considerable  obstruction,  and  may  do  harm  by  keeping 
back  the  discharge.  They  should  be  removed  by  the  curette, 
and  the  bare  bone,  usually  felt  at  their  base,  scraped ;  the  part 
is  subsequently  syringed  with  a  weak  carbolic  solution  and 
dressed  antiseptically. 

{d)  Facial  paralysis  not  uncommonly  arises  from  sclerosis 
and  thickening  of  the  bony  tissue  surrounding  the  aqueductus 
Fallopii,  causing  pressure  on  the  nerve  in  that  region.  It  must 
be  remembered  that  the  bony  canal  lies  immediately  behind  the 
tympanic  cavity,  and  to  the  inner  side  of  the  passage  from  the 
attic  to  the  mastoid  antrum  (iter  ad  antrum).  All  the  muscles  on 
that  side  of  the  face  are  involved,  and  possibly  also  the  palate  and 
uvula.  No  radical  treatment  is  practicable,  although  the  face 
should  be  regularly  faradized,  so  as  to  maintain  as  far  as  pqssible 
the  tone  of  the  muscles. 

{e)  Inflammation  may  also  extend  into  the  mastoid  cells,  giving 
rise  to  the  condition  known  as  mastoiditis.  The  mastoid  process 
is  a  triangular  mass  of  bone,  which  is  practically  undeveloped 
until  the  age  of  puberty.  Before  that  period  a  single  cell  rela- 
tively of  large  size  communicates  with  the  posterior  portion  of 
the  tympanic  cavity  and  represents  the  antrum  ;  but  after  puberty 
the  whole  bone  becomes  hollowed  out  into  a  series  of  spongy 
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arches.  The  upper  end  of  this  duct  is  situated  at  the  foramen 
cxcum  of  the  tongue,  and  thence  traverses  the  substance  of  that 
organ  between  the  genio-hyo-glossi  muscles  to  reach  the  hyoid 
bone ;  the  lower  end  is  represented  by  the  pyramid  of  the  thyroid 
isthmus.  The  whole  of  this  tube  disappears  under  ordinary 
circumstances ;  if,  however,  the  upper  part  remains  unobliterated 
a  dermoid  cyst  may  originate  from  it,  placed  either  in  the  sub- 
stance of  the  tongue  or  immediately  below  it  (see  p.  784).  If  the 
lower  portion  remains  patent,  a  cyst  develops  containing  mucoid 


Fic,  ago,— Median  Section  of  Tongue,  Larvnx,  and  Trachea,  showing 
Thvfo-glossal  Dcct  extending  fbom  the  Foramen  C^cdm  of  thb 
Tongue  downwards  behind  the  Hvoid  Bone,  and  in  Front  op  thb 
Trachea  to  the  Isthmus  of  the  Thvkoid  Boiiv.  (Semi. diagram- 
matic. FROM  College  of  SuBGEONti'  Museum.) 
A  small  dermoid  cyst  in  Ihe  centre  of  the  tongue  is  also  represented. 

or  glairy  fluid,  which,  however,  is  not  present  at  birth.  If 
it  bursts  spontaneously,  or  is  opened,  a  so-called  median  cervical 
fistula  results,  which  requires  the  same  treatment  as  a  branchial 
fistula,  viz.,  incision,  and  complete  removal  or  destruction  of  the 
epithelial  lining.  Accessory  thyroid  growths  of  an  adenomatous 
nature  may  develop  from  any  part  of  the  duct,  but  especially  from 
the  lower  end;  they  are  quite  innocent  in  nature,  and  unless 
troublesome  may  be  left  alone,  (r)  Cystic  hygroma  is  sometimes 
congenita],  but  may  also  lie  acquired.  It  consists  of  a  multi- 
Jocular  swelling,  the  spaces  composing  it  l>eing  due  to  dilatation 
of  lymphatic  spaces,  and  filled  with  serum.     The  tumour  is  often 
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of  considerable  size,  with  a  sinuous,  irregular  outline,  and  may 
produce  great  deformity  and  marked  pressure  effects.  The  skin 
over  it  may  be  occupied  by  dilated  capillaries  or  lymphatics. 
Unless  extending  to  inaccessible  parts,  such  as  the  superior 
mediastinum,  it  should  be  dealt  with  by  excision. 

2.  Acquired  Oysts  of  the  Neck  are  of  the  following  types : 
(0)  Sebaceous  cysts  develop  in  the  skin  as  elsewhere,  but  need  no 
separate  notice,  (b)  Bursal  cysts  are  stated  to  occur  in  connection 
with  the  larynx  and  hyoid  bone.  There  is  usually  a  bursa  over  a 
prominent  pomum  Adami,  and  this  may  become  enlarged  and 
distended  with  fluid.  A  bursa  also  exists  between  the  back  of 
the  hyoid  bone  and  the  thyroid  cartilage,  which  might  easily  be 
mistaken  for  one  of  thyro-glossal  origin.  In  doubtful  cases  a 
microscopical  examination  of  the  lining  wall  will  quickly  settle 
the  diagnosis,  since  if  it  is  bursal  in  origin  it  is  lined  with  endo- 
thelium, whilst  if  it  is  thyro-glossal  it  is  lined  with  epithelium. 
In  the  former  case  incision  and  drainage  usually  suffice  to  bring 
about  a  cure,  although  excision  is  preferable  ;  in  the  latter  case 
the  lining  wall  must  be  entirely  removed,  (c)  Unilocular  serous 
cysts  are  sometimes  met  with  in  the  lower  part  of  the  posterior 
triangle,  constituting  the  condition  known  as  *  hydrocele  of  the 
neck.*  They  contain  serous  fluid  with  perhaps  an  admixture  of 
blood.  Their  origin  has  not  been  defined  with  any  certainty,  but 
they  are  probably  due  to  a  dilatation  of  the  lymph  spaces,  and 
are  best  treated  by  excision,  (d)  True  hydatid  cysts  also  occur  in 
this  region  (see  p.  187).  (e)  Blood  cysts  have  been  found  in  close 
connection  with  the  large  vessels  of  the  neck.  They  are  possibly 
due  to  the  dilatation  of  a  vein,  and  may  communicate  or  not 
with  some  vascular  channel,  such  as  the  jugular,  being  then 
partly  emptied  on  pressure.  Where  no  communication  with  a 
venous  trunk  exists,  the  lining  membrane  is  intensely  vascular. 
In  the  former  case  they  may  be  treated  by  excision,  securing  the 
vessels  with  which  they  communicate  above  and  below ;  in  the 
latter  tapping  and  injection  of  perchloride  of  iron  may  suffice, 
or  they  may  be  opened  and  stufTed.  (/)  Cysts  are  also  occa- 
sionally met  with  in  connection  with  the  salivary  glands  and  the 
thyroid  body,  (g)  Malignant  cysts  arise,  as  already  mentioned, 
from  the  remains  of  the  branchial  clefts,  or  from  a  degeneration 
of  epitheliomatous  lymphatic  glands.  They  are  often  of  large 
size,  and  their  removal  is  impracticable  owing  to  the  adhesions 
which  they  contract  to  the  deeper  structures. 

Out  Throat. 

Injuries  of  the  neck  are  commonly  met  with  in  cases  of  attempted 
homicide  or  suicide,  and  vary  much  in  severity  according  to  the 
extent  and  position  of  the  wound.  A  right-handed  suicide  usually 
cuts  his  throat  from  left  to  right,  and  therefore  the  incision  is  bold 
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and  clean  on  the  left  side,  tailing  off  towards  the  right ;  in  a  left  - 
handed  suicide  the  incision  runs  in  the  opposite  direction.  A 
homicidal  cut  throat  varies  in  its  direction  according  to  whether 
it  is  done  from  behind  or  in  front,  and  also  with  the  hand  employed. 
If  the  front  of  the  neck  is  mainly  involved,  the  air-passages  are 
laid  open  and  the  patient's  life,  though  much  endangered,  is  not 
necessarily  destroyed.  If,  however,  the  wound  chiefly  affects  the 
side,  the  great  vessels  and  nerves  may  be  divided,  and  death  from 
haemorrhage  is  very  liable  to  ensue.  The  course  and  treatment 
of  the  latter  class  of  case  require  no  particular  notice,  since  the 
general  principles  relating  to  all  wounds  must  be  adhered  to. 
Where,  however,  the  air-passages  have  l)een  opened,  special 
complications  arise,  requiring  suitably  modified  treatment. 

Wounds  involving  the  Air-passages,  the  result  of  cut  throat,  may 
be  situated  at  four  different  levels :  (a)  above  the  hyoid  bone, 
encroaching  on  the  base  of  the  tongue ;  (b)  through  the  thyro- 
hyoid space,  the  most  common  situation ;  (c)  in  the  larynx  ;  and 
(d)  opening  or  dividing  the  trachea. 

The  immediate  effects  of  such  lesions  are  due  to  shock,  haemor- 
rhage, asphyxia,  or  the  entrance  of  air  into  veins.  Wlicn  above  the 
hyotd  bone,  the  root  of  the  tongue  and  submaxillary  region  are 
involved,  and  haemorrhage  from  the  lingual  or  facial  arteries  or 
their  branches  follows;  if  the  wound  extends  far  enough,  the 
main  vessels  are  divided,  and  death  results.  In  the  less  severe 
cases  the  patient  runs  considerable  risk  of  being  suffocated  by  the 
epiglottis  and  base  of  the  tongue  falling  back  over  the  larynx. 
Much  difficulty  will  be  subsequently  experienced  in  feeding  the 
patient,  owing  to  impairment  of  the  movements  of  the  tongue. 
When  the  thyro-hyoid  space  is  opened,  the  origins  of  the  facial  and 
lingual  arteries  are  again  in  danger,  as  also  the  upper  part  of  the 
superior  thyroid.  The  base  of  the  epiglottis  is  divided,  and 
portions  of  mucous  membrane  around  the  entrance  of  the  larynx 
may  be  detached,  and  cause  obstruction  to  respiration.  Blood 
may  also  trickle  down  the  larynx  into  the  trachea,  and  lead  to 
asphyxia.  Wounds  of  the  larynx  are  usually  transverse,  and  not 
very  extensive,  owing  to  the  resistance  offered  to  the  knife  by  the 
cartilage.  The  thyroid  body  may  be  wounded  and  bleed  freely, 
otherwise  there  is  but  little  haemorrhage.  Blood  may  find  its 
way  into  the  trachea  or  lungs,  and  asphyxiate  the  patient.  When 
the  trachea  is  involved,  the  common  carotid  and  inferior  thyroid 
vessels  are  very  liable  to  be  wounded,  giving  rise  to  severe,  if  not 
fatal  haemorrhage.  Asphyxia  may  be  brought  about  by  displace- 
ment of  the  severed  portions  of  the  tube,  or  from  the  entrance  of 
blood  into  the  air-passages,  whilst  air  may  also  be  sucked  into 
opened  veins.  The  recurrent  laryngeal  nerve  may  be  divided, 
causing  paralysis  of  the  larynx. 

The  secondary  effects  following  cut  throat  are  mainly  inflam- 
matory in  origin,     {a)  Any  form  of  septic  inflammation  may  occur 
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in  the  wound,  possibly  giving  rise  to  cellulitis,  which  may  spread 
downwards  to  the  mediastinum.  Where  it  involves  the  tissues 
above  the  entrance  to  the  larynx,  oedema  of  the  glottis  may  be 
produced.  Secondary  haemorrhage  also  arises  from  this  cause, 
and  even  general  pyaemia,  (b)  Inflammation  of  the  air-passages, 
tracheitis,  bronchitis,  or  broncho-pheumonia,  frequently  follows, 
partly  as  a  result  of  the  entrance  of  cold  air,  partly  from  the 
admission  of  septic  material,  such  as  food,  decomposing  blood- 
clot  or  discharges.  The  patient  may  become  cyanosed  from  these 
causes,  and  in  consequence  of  this  partial  asphyxia,  the  sensibility 
of  the  mucous  membrane  of  the  glottis  is  diminished,  allowing  of 
the  passage  into  it  of  food  which  appears  at  the  mouth  of  the 
wound  ;  in  some  cases  this  may  have  arisen  from  division  of  the 
superior  laryngeal  nerve,  but  the  depth  at  which  this  structure  is 
situated  in  the  neck  makes  it  difficult  to  conceive  how  it  could  be 
divided  without  injury  to  the  main  vessels,  (c)  Surgical  emphysema, 
or  the  entrance  of  atmospheric  air  into  the  cellular  tissue,  may 
also  follow  a  wound  of  the  air-passages.  It  is  not  limited  to  the 
neck,  but  extends  to  the  trunk,  being  recognised  by  the  puffy 
distension  of  the  part,  and  by  a  soft  crackling  crepitus  elicited  on 
pressure.  It  is  of  no  great  consequence,  and  usually  disappears 
in  a  few  days,  (d)  Septic  traumatic  fever  is  almost  always  present 
in  these  cases,  the  temperature  varying  with  the  extent  of  the 
inflammation  in  the  cellular  tissue  or  in  the  lungs. 

The  Treatment  consists  in  securing  all  bleeding-points,  if  pos- 
sible, but  occasionally  they  are  placed  so  deeply  that  it  is  neces- 
sary to  tie  the  external  carotid.  General  oozing  from  the  surface 
must  be  attended  to,  for  fear  of  blood  being  sucked  into  the  air- 
passages  ;  if  it  persists  after  thoroughly  opening  the  wound  and 
exposing  it  to  the  cold  air,  it  must  be  checked  by  sponge  pressure. 
Every  attempt  should  be  made  to  render  the  wound  aseptic,  and 
if  there  is  a  reasonable  prospect  that  this  has  been  attained,  it  may 
be  closed  by  sutures  in  the  ordinary  way.  Where,  however, 
asepsis  is  doubtful,  only  the  ends  of  the  incision  should  be  drawn 
together,  the  central  portion  being  left  open. 

The  treatment  of  the  air-passages  varies  with  the  site  of  the 
lesion.  If  the  trachea  has  been  roughly  divided,  the  portions 
should  be  steadied  by  a  stitch  on  either  side,  and  a  tracheotomy- 
tube  inserted — at  any  rate,  for  a  few  days ;  in  some  cases  where 
cleanly  cut,  total  closure  without  the  use  of  a  tube  can  be  safely 
effected.  When  the  wound  involves  the  larynx,  it  is  desirable  to 
close  the  opening  at  once,  since  the  larynx  does  not  readily 
tolerate  the  presence  of  a  tube  ;  if  it  is  necessary  to  introduce  one, 
it  is  better  to  perform  a  high  tracheotomy.  When  the  wound 
involves  the  thyro-hyoid  space,  or  is  situated  above  the  hyoid  bone, 
it  is  quite  safe  in  many  cases  to  close  the  wound  layer  by  layer 
after  carefully  disinfecting  it.  The  mucous  membrane  is  first 
dealt  with  by  stitches  which  do  not  penetrate  its  whole  thickness. 
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and  then  a  more  thorough  purification  of  the  wound  can  be  under- 
taken ;  if  the  epiglottis  is  divided,  it  must  be  accurately  sutured. 
If  there  is  any  doubt  as  to  the  advisability  of  this  proceeding,  a 
high  tracheotomy  is  first  performed,  and  then  the  wound  closed 
as  far  as  possible. 

In  every  instance  the  head  should  be  flexed  on  the  chest,  and 
in  suicidal  cases  a  careful  watch  maintained  to  prevent  the  patient 
tearing  the  wound  open.  Extreme  shock  from  loss  of  blood  is 
dealt  with  by  the  infusion  of  saline  solution,  and  the  patient's 
general  health  attended  to.  Feeding  should  always  be  under- 
taken through  a  tube  passed  into  the  oesophagus,  whether  that 
structure  is  wounded  or  not,  and  such  should  be  continued  until 
the  patient's  natural  powers  of  swallowing  are  restored. 

The  following  Sequels  occasionally  result  from  a  cut  throat : 
(a)  An  aerial  fistula  is  a  persistent  abnormal  communication 
between  the  air-passages  and  the  external  air,  and  occurs  most 
often  in  the  thyro-hyoid  space,  the  skin  and  mucous  membrane 
being  continuous  one  with  the  other  around  the  margins  of  the 
opening.  In  some  cases  it  may  be  closed  ;  but  if  laryngeal  stenosis 
or  adhesions  are  present,  it  must  be  left  alone  for  a  time  until  these 
conditions  have  been  treated.  The  operation  consists  in  separat- 
ing the  skin  from  the  mucous  membrane,  and  in  order  to  accom- 
plish this,  the  external  wound  must  be  enlarged  vertically.  The 
edges  of  the  mucous  membrane  are  then  pared,  and  stitched 
together  horizontally.  The  external  wound  is  either  left  open  to 
allow  of  the  escape  of  air  and  discharge,  or  may  be  partially  closed, 
and  a  drainage-tube  or  gauze  stuffing  inserted,  {b)  Laryngeal  or 
tracheal  stenosis^  due  to  the  cicatrization  of  wounds  in  these  regions, 
may  be  remedied  by  wearing  an  O'Dwyer's  tube  (p.  853)  for  a 
time,  or  may  necessitate  the  constant  use  of  a  tracheotomy-tube. 
{c)  ApJwnia  may  arise  from  division  of  the  recurrent  laryngeal 
nerve,  and  is  then  usually  persistent,  (d)  Oesophageal  or  pharyngeal 
fistula  may  also  in  rare  instances  complicate  the  healing  of  an 
extensive  wound  in  the  throat,  but  tend  to  close  of  themselves, 
and  require  no  special  treatment. 

Diseases  of  the  Thsrroid  Body.'-' 

Goitre. — Enlargement  of  the  thyroid  body,  or,  as  it  is  termed, 
bronchocele  or  goitre,  is  a  condition  frecjuently  seen  in  this 
country,  and  to  which  much  attention  has  l>een  directed  of  recent 
years,  owing  to  the  discovery  that  the  thyroid  body  exercises 
considerable  influence  over  the  metabolism  and  nutrition  of  the 
body.  Total  absence  or  removal  of  the  gland  or  its  complete  de- 
generation leads  to  accumulation  of  mucin  in  the  body,  producing 
myxcudema  or  tetany ;  whilst  recently  it  has  been  suggested  that 

•  For  fuller  information  than  can  be  given  here,  see  Berry,  '  Diseases  of  the 
Thyroid  Gland  and  their  Surgical  Treatment.'     J.  and  A.  Churchill       1901. 
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the  symptoms  of  Graves'  disease  are  due  to  the  excessive  absorp- 
tion of  normal  or  vitiated  thyroid  secretion. 

The  Causes  of  bronchocele  are  still  enshrouded  in  a  good 
deal  of  uncertainty.  It  occurs  endemically  in  this  and  some 
other  countries,  being  especially  frequent  in  the  hilly  parts  of 
Derbyshire  and  Gloucestershire  (and  known,  in  fact,  as  Derby- 
shire neck),  whilst  it  is  also  exceedingly  common  in  Switzerland. 
The  old  idea  that  it  occurs  more  frequently  in  places  located  on 
chalk  or  magnesian  limestone  is  not  true,  it  being  more  common, 
perhaps,  in  regions  where  the  green  sandstone  and  carboniferous 
limestone  crop  up.  Possibly  the  disease  is  due  to  the  presence 
or  absence  of  some  mineral  constituent  of  the  drinking  water, 
and  the  discovery  made  by  Baumann,  of  Friburg,  suggests  that 
an  absence  of  iodine  is  the  cause  of  the  trouble.  At  any  rate, 
iodine  is  to  be  found  in  the  normal  thyroid  secretion  in  close 
combination  with  albumen,  whilst  it  is  absent  in  cases  of  goitre, 
the  enlargement  of  the  gland  being  looked  on  in  the  light  of 
a  compensatory  hyperplasia.  Other  causes  which  have  been 
suggested  are  want  of  sunshine  and  air,  as  in  the  case  of  individuals 
who  live  in  valleys  into  which  the  air  does  not  readily  penetrate, 
or  in  the  underground  kitchens  and  cellars  of  large  towns,  defective 
sanitary  conditions  and  the  habit  of  carrying  weights  upon  the 
head  also  possibly  assisting.  In  the  form  ordinarily  met  with,  it 
is  not  hereditary  to  any  great  extent,  and  is  not  influenced  by 
intermarriage ;  but  it  may  be  congenital,  and  if  associated  with 
skeletal  changes,  defective  growth,  and  intellectual  weakness, 
constituting  the  condition  known  as  cretinism,  and  in  reality  a 
manifestation  of  myxoedema,  it  certainly  runs  in  families.  Cre- 
tinism is,  however,  more  frequently  due  to  total  absence  of  the 
gland  than  to  degeneration  of  a  goitrous  tumour.  The  ordinary 
type  of  goitre  seen  in  this  country  is  much  more  common  in  women 
than  in  men. 

Varieties  and  Clinical  Features. — Four  chief  forms  of  goitre  are 
described,  viz. :  The  parenchymatous  or  simple,  the  cystic,  the 
fibro-adenomatous,  and  the  exophthalmic ;  but  the  thyroid  body 
may  become  enlarged  in  other  ways,  giving  rise  to  the  conditions 
known  as  malignant  goitre  and  acute  goitre,  whilst  acute  inflam- 
mation is  sometimes  seen. 

General  Features. — In  all  these  cases  the  thyroid  body  is  the 
site  of  a  swelling  involving  its  whole  substance,  or  one  or  other 
of  its  lobes,  or  possibly  the  isthmus  alone.  Its  consistence  varies 
with  the  nature  of  the  growth,  but  it  always  moves  with  the 
larynx  on  deglutition.  In  every  form  there  is  probably  a  certain 
amount  of  anaemia,  whilst  some  of  the  symptoms  characteristic 
of  the  exophthalmic  variety  are  often  produced  even  in  simple 
cases,  possibly  from  the  excessive  absorption  of  thyroid  secretion. 
Pressure  on  surrounding  structures  leads  to  dyspnoea  or  dysphagia, 
and  cerebral  symptoms  may  arise  from  interference  with  the  main 


830  A  MANUAL  OF  SURGERY 


vessels,  which  are  displaced  outwards.  The  trachea  is  especially 
liable  to  changes  of  situation  and  shape  from  its  compression  ;  it 
is  usually  flattened  from  side  to  side,  and  is  sometimes  pushed  an 
inch  or  more  from  the  middle  line  (Fig.  300);  atrophy  of  the 
cartilaginous  rings  may  also  be  induced.  Pressure  on  the  re- 
current laryngeal  nerve  leads  to  harshness  in  speaking  or  aphonia, 
and  to  spasmodic  attacks  of  dyspnoea,  which  may  even  prove  fatal. 
Simple  or  Parenchymatous  Goitre  (Fig.  297)  consists  of  a  diffuse 
overgrowth  of  the  whole  thyroid  body,  the  parts  retaining  to  a 
great  extent  their  usual  proportions.  The  enlargement  is  due 
partly  to  an  overgrowth  of  the  glandular  tissue,  but  also  to  an 
accumulation  of  colloid  material  within  the  vesicles;  a  normal 


Fig.  297. — Large  Simple  or  Parenchymatous  Goitre  involving 

THE   WHOLE    GlAND, 

amount  of  fibrous  stroma  is  usually  present.  The  whole  gland  is 
generally  involved,  but  possibly  one  lobe  is  larger  than  the  other, 
it  is  soft  and  elastic  to  the  touch,  quite  painless,  and  unless  large 
gives  rise  to  but  little  inconvenience.  Some  amount  of  lobulation 
is  occasionally  present.  Not  uncommonly  it  is  associated  with 
some  cystic  development  or  new  formation  of  an  adenomatous 
type  and  malignant  disease  is  always  preceded  by  this  condition. 
When  the  interstitial  tissue  is  abnormally  abundant,  as  often 
occurs  in  the  later  stages,  the  tumour  feels  harder  than  usual,  and 
is  more  definitely  lobulated.  It  is  then  termed  2i  fibrous  goitre y  and 
if  the  sclerosis  is  very  marked,  myxcedema  may  supervene. 

The  Fibro-adenomatons  Goitre  (Fig.  298)  consists  in  the  develop- 
ment of  one  or  more  encapsuled  adenomatous  nodules  in  the  sub- 
stance of  the  thyroid  body,  which  is  itself  concurrently  enlarged. 
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These  nodules  are  perhaps  most  common  in  the  isthmus,  but  may 
occupy  one  or  other  lobe,  or,  when  multiple,  be  scattered  through 
the  substance  of  the  organ.  If  situated  near  the  surface,  their 
limitation  and  free  mobility  in  the  gland  can  be  easily  detected, 
but  when  placed  deeply  their  special  features  cannot  lie  recognised. 
Two  varieties  have  been  described  :  (a)  The  fcetal,  in  which  the 
growth  is  solid  and  homc^eneous,  consisting  under  the  microscope 
of  closely  apposed  alveoli  in  which  there  is  no  colloid  develop- 
ment, and  identical  in  structure  with  embryonic  thyroid  tissue. 
Such  growths  are  usually  seen  in  young  people  ;  they  are  seldom 
very  large,  but  frequently  rather  vascular.  (S)  The  more  ordinary 
type  of  adenoma  resembles  ordinary  adult  thyroid  tissue  more 
closely  and  shows  a  considerable  tendency  to  cyst  formation.  It 
is  impossible  to  draw  an  exact  line  of  separation  between  this 


latter  condition  and  the  simple  hypertrophy,  which  is  often  of  a 
diffuse  adenomatous  nature. 

CTBtic  Qoitre  (Oysto -adenoma)  arises  from  the  dilatation  into 
cysts  of  alveolar  spaces  in  the  normal  gland  tissue  or  in  a 
localized  adenoma,  the  inter-alveolar  walls  being  absorbed.  They 
may  be  single  or  multiple,  and  contain  either  a  thin  fluid  or  a 
thick  grumous  colloid  material,  somewhat  like  furniture  polish, 
Intracystic  growths  of  a  papillary  nature  are  not  unfrequent. 
The  lining  membrane  of  these  cysts  is  epithelial  in  nature,  the 
individual  cells  being  cuboidal  when  the  cyst  is  small,  and 
flattened  out  or  squamous  when  large.  It  is  sometimes  intensely 
vascular,  and  hsmorrhage  into  the  cysts  is  by  no  means  un- 
common, causing  the  contents  to  be  brown  or  blood-stained. 
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Secondary  changes  occur  in  any  of  these  varieties,  chiefly 
aflfecting  the  interstitial  tissue,  which  may  develop  into  cartilage 
or  bone,  or  may  calcify,  but  only  in  very  chronic  cases.  Haemor- 
rhage into  the  alveolar  spaces  or  cysts  is  not  uncommon ;  acute 
infective  inflammation  may  also  involve  the  mass,  and  malignaDt 
disease,  usually  of  a  cancerous  nature,  sometimes  supervenes. 

The  Treatment  of  the  three  preceding  forms  of  goitre  may 
be  considered  together,  as  they  are  very  different  in  nature  to 
those  which  follow.  In  the  early  stages  palliative  measures  can 
be  employed,  consisting  in  the  improvement  of  the  general  health 
and  the  correction  of  errors  in  the  personal  and  sanitary  hygiene. 
Change  of  ^r  to  the  seaside  is  often  advisable,  whilst  iron  and 
iodide  of  potassium  may  be  administered  internally,  and  iodine 
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Thyroid  Bonv  with   a  Goitre  displacing  the  Trachea 

TO    BECOME   CVSnC,  TO  THE   RiCHT,   AND   COMPRESSING 

II   I.ATERALLV   TO    A    SeRIOUS    EX- 
TENT.       (TiLLMANNS.) 

paint  or  iodide  of  potassium  ointment  applied  locally.  In  India 
cures  are  often  produced  by  inunction  of  iodide  of  mercury 
ointment,  the  part  being  subse<luently  exposed  to  the  rays  of  the 
midday  sun;  such  treatment  is  generally  impracticable  in  this 
country.  The  deficient  amount  of  iodine  present  in  the  gland  in 
these  cases  explains  why  this  drug  is  so  pre-eminently  useful,  and 
it  has  been  found  that  the  active  principle  of  the  gland  isolatod  by 
Baumann  and  called  '  thyro-iodine  '  is  the  l>est  form  in  which  it 
can  be  administered.  The  exhibition  of  thyroid  e\tract  is  some- 
times followed  by  a  diminution  of  a  simple  goitre,  and  the  same 
explanation  of  its  value  probably  holds  good. 

In  cases  where,  in  spite  of  such  treatment,  the  growth  persists 
or  increases  in  size,  other  measures  must  necessarily  be  employed. 
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and  there  is  no  doubt  that  removal  of  the  tumour  or  of  a  part 
of  the  gland  is  the  best  practice  to  adopt.  Total  extirpation, 
as  already  mentioned,  results  in  myxoedema  ;  but  as  long  as  a 
sufficient  portion  of  the  secreting  substance  is  left,  whether  it  is 
derived  from  the  isthmus  or  from  one  of  the  lobes,  no  such 
accident  need  be  feared.  The  operation  necessitates  a  somewhat 
deep  dissection,  and  will  encroach  on  important  structures ;  but 
with  due  care  and  the  maintenance  of  efficient  asepsis,  the  most 
satisfactory  results  are  obtained,  except  when  the  growth  is  of 
very  great  dimensions.  We  would  particularly  emphasize  the 
fact  that  goitres  should  be  treated  in  the  same  way  as  other  new 
growths,  viz.,  by  removal  when  small.  There  is  still  unfor- 
tunately a  considerable  tendency  amongst  practitioners  and 
patients  to  leave  them  untouched  until  they  are  of  large  size,  thus 
greatly  increasing  the  risk  of  the  operation.  Other  plans  of  treat- 
ment have  been  utilized  in  the  past,  e.g.,  ligature  of  the  thyroid 
vessels,  division  of  the  isthmus,  curetting  the  mass  with  a  large 
Volkmann's  spoon,  passage  of  a  seton,  or  intraglandular  injection 
of  irritants,  such  as  tincture  of  iodine  ;  but  they  should  be  entirely 
discarded  in  favour  of  more  radical  measures. 

Partial  thyroidectomy  (or  Kpcher's  operation)  is  conducted  as 
follows  :  An  incision  is  made  over  the  most  prominent  part  of  the 
tumour,  preferably  along  the  lower  third  of  the  anterior  border 
of  the  sterno-mastoid.  Kocher  recommends  a  transverse  or 
angular  incision  in  order  that  the  scar  may  be  less  visible,  and 
this  may  be  employed  in  suitable  cases.  The  platysma  and  deep 
fascia  are  divided,  the  sterno-mastoid  drawn  outwards,  and  the 
sterno-hyoid,  sterno-thyroid,  and  omo-hyoid  displaced  inwards, 
or,  if  need  be,  divided.  The  lobe  to  be  removed  is  thus  exposed 
within  its  capsule,  which  should  not  be  opened.  The  limits  of 
the  mass  are  defined  by  the  finger  or  a  blunt  dissector,  and  the 
vessels  entering  or  leaving  it  are  secured.  The  superior  thyroid 
vessels  are  doubly  ligatured  and  divided  at  the  upper  end  of 
the  growth,  the  middle  thyroid  vein  is  secured  at  the  middle 
of  its  outer  border,  whilst  the  inferior  thyroid  vessels  are 
dealt  with  below,  special  care  being  taken  of  the  inferior  or 
recurrent  laryngeal  nerve  by  tying  the  vessels  as  near  to  the 
gland  as  possible.  The  lobe  is  now  freed  from  the  underlying 
structures,  as  also  the  isthmus  from  the  trachea.  In  detaching 
the  latter,  the  surgeon  must  not  forget  that  the  cartilaginous  rings 
may  have  been  absorbed,  and  that  the  walls  of  the  trachea,  being 
then  merely  fibrous  in  nature,  are  easily  wounded.  The  isthmus 
should  be  transfixed  and  tied  in  two  halves  with  a  silk  ligature,  so 
as  to  prevent  haemorrhage.  The  growth  can  now  be  removed, 
the  bleeding  points  secured,  and  the  wound  closed,  the  muscles 
and  fascia  being  drawn  together  by  buried  catgut  stitches.  A 
drainage-tube  is  best  inserted  for  twenty-four  or  forty  eight  hours, 
as  it  is  difficult  to  employ  much  pressure  on  the  neck,  but  this 

53 


834  A  MANUAL  OF  SURGEBY 


precaution  may  sometimes  be  omitted.     Healing  by  first  intention 
should  be  the  m variable  result. 

Fihfo-adetwntata,  when  multiple  or  deeply  placed,  are  treated  by 
extirpation  of  the  affected  lobe ;  but  if  .the  new  growth  is  single 
and  superficial,  its  enucleation  should  be  undertaken  by  the  pro- 
ceeding known  as  Socin's  opeft^tion,  which  has  been  mainly  popu- 
larized in  this  country  by  Mr.  C.  J.  Symonds,  of  Guy's  Hospital. 
The  skin  and  muscles  are  divided  as  before,  and  the  gland 
substance  and  capsule  incised  down  to  the  growth,- which  is 
readily  shelled  out. 

A  single  cyst  is  treated  in  the  same  way  as  a  fibro-adenoma, 
viz.,  by  enucleation  ;  if  several  cysts  are  present,  removal  of  the 
affected  lobe  may  be  necessary.  The  old  line  of  practice,  which 
is  still  occasionally  utilized,  consisted  in  tapping  with  a  full- 
sized  trocar  and  cannula,  and  injecting  with  tr.  ferri  perchlor.  or 
iodine.  Good  results  sometimes  followed  these  measures,  but 
occasionally  the  sudden  relief  of  tension  within  the  cyst  gave 
rise  to  severe  haemorrhage  from  its  walls,  which  threatened  the 
patient's  life.  In  such  cases  the  cyst  was  laid  freely  open,  and 
the  cavity  plugged  with  sponges  or  gauze  soaked  in  some  strong 
haemostatic  ;  or  it  was  sometimes  feasible  to  rapidly  enucleate  the 
whole  cyst,  and  then  command  the  haemorrhage  by  ligaturing  the 
supplying  vessels. 

Myx<edema  (or  cachexia  strumipriva)  is  a  curious  condition,  which,  as 
already  mentioned,  supervenes  when  the  thyroid  body  is  totally  removed,  or 
so  absolutely  disorganized  or  infiltrated  by  a  new  growth  as  to  be  functionless. 
Although  it  is  possible  that  we  still  have  much  to  learn  of  the  duties  of  this 
organ,  yet  we  do  know  that  the  elimination,  if  not  the  development,  of  mucin 
in  the  body  is  controlled  by  it,  and  that  its  absence  leads  to  an  accumulation 
of  this  substance  in  the  blood  and  tissues.  The  condition  and  appearance  of 
the  individual  are  very  characteristic.  The  face  is  puffy,  waxy  white,  and 
expressionless,  with  perhaps  a»  hectic  flush  over  the  malar  eminences ;  the 
tongue  is  enlarged  ;  tnq  limbs  become  thickened  and  clumsy  by  an  increase  in 
bulk  of  the  soft  tissues ;  there  is  often  a  puffy  mass  occupying  the  supra- 
clavicular fossa,  which,  however,  does  not  pit  on  pressure.  The  mental 
faculties  are  dulled,  and  all  intellectual  processes  are  slow ;  the  temperature 
is  subnormal,  and  the  heart's  action  weakened.  Left  to  itself,  death  will 
supervene  from  asthenia  sooner  or  later ;  should  the  case  be  treated  by  thyroid 
gland  or  extract  (half  a  gland,  raw  or  lightly  cooked,  twice  a  week,  or  a 
5grain  tabloid  once  or  twice  a  day),  the  symptoms  soon  disappear,  and  the 
change  from  the  dull,  heavy  condition  of  myxocdema  to  one  of  normal  health 
of  mind  and  body  is  almost  miraculous. 

Similar  treatment  should  be  employed  for  myxcedematous  cretins,  who  often 
start  growing  rapidly  as  soon  as  treatment  commences. 

Tetany  is  another  condition  which  sometimes  obtains  after  complete  removal 
or  disorganization  of  the  thyroid  body.  It  consists  in  a  peculiar  irritability  of 
the  gray  matter  of  the  spinal  cord,  resulting  in  the  development  of  tonic  con- 
traction of  groups  of  muscles  which  may  last  for  minutes,  hours,  or  even  a  day 
or  two ;  the  irritability  of  the  facial  nerve  is  especially  noticeable.  The  condition 
may  prove  fatal  from  spasm  of  the  respiratory  muscles,  but  is  more  usually 
chronic,  lasting  perhaps  for  years,  and  running  its  course  concurrently  with 
myxoedema.  It  is  supposed  to  be  due  to  actual  poisoning  with  mucin,  and 
the  treatment  required  is  the  same  as  for  myxcedema. 
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Exophthalmic  Qoitre,  or,  as  it  is  often  termed,  Graves*  or 
Basedow's  disease,  is  a  condition  characterized  by  a  diffuse 
enlargement  of  the  thyroid  body,  which  often  pulsates  forcibly 
owing  to  the  dilatation  of  the  vessels  (particularly  those  in  the 
capsule),  associated  with  marked  anaemia,  severe  palpitation  and 
cardiac  irritability  (tachycardia),  and  protrusion  of  the  eyeball 
(exophthalmos  or  proptosis).  The  nature  of  the  disease  has  long 
been  a  topic  of  discussion,  one  of  the  earliest  ideas  being  that 
it  results*  from  some  derangement  of  the  sympathetic  nervous 
system,  or  possibly  of  the  medulla.  Lately,  however,  owing  to 
the  fact  that  in  cases  where  thyroid  extract  has  been  given  to 
excess  symptoms  somewhat  akin  to  those  seen  in  this  condition 
have  arisen,  it  has  been  suggested  that  the  disease  is  due  to  the 
excessive  absorption  of  thyroid  secretion,  although  why  it  occurs 
in  some  cases  of  enlargement,  and  not  in  others,  has  not  been 
explained.  In  all  probability  the  truth  lies  half-way  between 
the  two  theories,  the  enlarged  thyroid  and  some  of  the  symptoms 
being  alike  due  to  some  central  disturbance  in  the  upper  part 
of  the  medulla,  whilst  others  are  due  to  excessive  absorption  of 
thyroid  secretion. 

The  patients  usually  affected  are  females,  about  the  middle 
period  of  life,  whose  menstrual  functions  are  often  impaired. 
Overwork,  worry,  and  severe  mental  strain,  are  apparently  re- 
sponsible for  the  onset  of  the  symptoms  in  many  instances,  and 
a  sudden  shock  or  fright  accounts  for  others.  The  protrusion  of 
the  eyeball  is  a  marked  feature  of  the  case,  and  is  sometimes 
due  to  an  increase  of  the  orbital  fat.  Contraction  of  the  so-called 
muscle  of  Mtiller  (unstriped  muscular  fibres  stretched  across  the 
spheno-maxillary  fissure)  has  also  been  suggested  as  a  more 
plausible  theory.  When  the  patient  looks  down,  the  upper 
eyelid  does  not  immediately  follow  the  eyeball,  allowing  the 
white  sclerotic  to  be  seen  between  the  lid  and  the  cornea  (von 
Graefe*s  sign).  A  fine  fibrillary  tremor  of  the  limbs  is  also 
commonly  observed  in  these  cases.  The  patient  is  always  ex- 
tremely nervous,  and  the  pulse-rate  high ;  any  exertion  or 
excitement  increases  the  irritability  of  the  heart's  action,  and 
may  induce  considerable  respiratory  distress.  Left  to  itself, 
the  disease  in  some  cases  tends  to  improve,  but  in  others  it 
may  progress  to  a  fatal  issue  from  asthenia  or  cardiac  compli- 
cations. 

Treatment  consists  in  freeing  the  patient,  if  possible,  from  all 
sources  of  worry,  whilst  bromides,  iron,  and  perhaps  iodide  of 
potassium,  are  administered  internally,  attention  being  also  directed 
to  correcting  menstrual  derangements,  or  any  other  abnormalities 
of  function  or  structure ;  thus,  the  cure  of  a  nasal  catarrh  by 
cauterizing  the  nasal  mucosa  has  several  times  led  to  a  rapid 
amelioration  of  the  symptoms.  Phosphate  of  soda  has  lately 
been  much  commended  in  this  disease,  and  Kocher  speaks  favour 
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ably   of    it   when   conjoined  with   suitable    hygienic   measures. 
Thymus  extract  has  also  proved  beneficial. 

Since  the  introduction  of  the  theory  that  the  derangement  is 
mainly  thyroidal  in  origin,  surgical  treatment  by  removal  of  a 
portion  of  the  gland  has  been  suggested,  and  the  results  gained 
so  far  have  been  encouraging,  although  the  proceeding  is  not 
devoid  of  serious  risk,  and  should  not  be  lightly  undertaken. 
Half  of  the  gland  has  usually  been  removed,  but  some  surgeons 
have  been  satisfied  with  tying  three  of  the  thyroid  arteries  in 
order  to  starve  the  growth.  The  patients  never  take  an  anaes- 
thetic well,  and  several  fatal  results  have  ensued  from  this  cause. 
They  are  also  very  liable  to  syncope  after  the  operation,  and  occa- 
sionally a  curious  train  of  symptoms  supervenes  within  a  few 
hours.  The  temperature  rises  suddenly  to  104°  or  105°,  the  pulse- 
rate  is  greatly  accelerated,  and  the  patient  becomes  delirious 
and  finally  comatose,  dying  in  that  state  in  about  forty-eight  hours. 
It  is  supposed  that  excessive  thyroid  toxaemia  is  responsible  for 
these  phenomena.  The  wound  should  be  at  once  opened  up, 
and  probably  a  considerable  quantity  of  a  thin  glairy  fluid  will  be 
found  within  it.  This  should  be  soaked  up  by  repeatedly  packing 
the  wound  with  dry  aseptic  wool. 

In  the  cases  that  recover,  a  gradual  improvement  usually  shows 
itself,  but  the  full  benefit  of  the  operation  is  rarely  gained  under 
six  or  twelve  months,  and  even  then  the  exophthalmos  often 
persists.  It  is  a  little  doubtful  whether  the  improvement  is  really 
to  be  ascribed  to  the  operation,  or  to  the  altered  environment 
necessitated  by  it.  The  symptoms  sometimes  recur  at  a  later 
date,  and  such  cases  have  been  treated  by  removing  another 
portion  of  the  gland. 

Excision  or  division  of  the  cervical  chain  of  sympathetic 
ganglia  has  also  been  employed  in  this  condition,  and  apparently 
with  good  effects ;  but  no  final  statement  as  to  its  value  can  yet 
be  hazarded. 

Malignant  Disease  of  the  Thyroid  Body  is  more  frequently 
cancerous  in  nature  than  sarcomatous,  usually  taking  the  form 
of  an  adenoid  cancer,  and  always  preceded  by  simple  enlarge- 
ment. The  tumour  grows  rapidly,  infiltrating  the  surrounding 
parts,  and  causing  enlargement  of  the  lymphatic  glands,  and 
secondary  deposits  in  the  viscera  and  elsewhere.  The  trachea  is 
severely  compressed,  and  in  some  cases  perforated  by  the  growth. 
The  secondary  deposits  frequently  affect  osseous  tissues,  con- 
stituting pulsating  tumours  exactly  simulating  thyroid  tissue  in 
nature.  Myxcedema  may  ensue  as  a  complication,  owing  to  the 
total  destruction  of  the  glandular  substance.  Treatment  by 
extirpation  can  only  be  undertaken  in  the  early  stages. 

Acute   Goitre   is   but   rarely  met  with,  consisting   of  a  rapid 
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enlargement  of  the  thyroid  body,  which  attains  a  considerable 
size  in  the  course  of  a  few  days  or  weeks.  It  affects  young 
subjects,  and  is  generally  fatal  from  asphyxia  due  to  pressure  on 
the  trachea  or  spasm  of  the  glottis.  Comparatively  little  can  be 
done  for  such  cases ;  incisions  into  the  fascia,  division  of  the 
isthmus,  and  tracheotomy,  have  been  suggested.  In  the  latter 
case  it  will  be  necessary  to  have  a  specially  long  tube,  which  can 
be  passed  for  some  distance  down  the  trachea. 

Inflamniation  of  the  Thyroid  Body,  or  acute  thyroiditis,  occa- 
sionally supervenes  as  a  complication  of  an  ordinary  goitre.  It 
is  almost  always  infective  in  nature,  the  cocci  reaching  it  from 
without,  as  in  a  punctured  wound,  or  from  within  the  body  on  a 
pyaemic  embolus,  suppuration  being  usually  induced ;  it  some- 
times follows  a  blow,  and  may  then  be  simple.  The  gland 
becomes  enlarged,  hot  and  tender,  fever  and  rigors  follow,  and 
the  presence  of  pus  is  indicated  by  superficial  oedema  and  fluctua- 
tion. The  early  treatment  consists  in  the  application  of  fomenta- 
tions and  perhaps  leeches,  or  in  the  use  of  an  ice  compress.  The 
patient  is  kept  in  bed,  purged,  and  carefully  dieted.  Under  such 
a  regime,  resolution  may  occur ;  but  if,  as  happens  more  frequently, 
pus  forms,  free  incisions  should  be  made. 

Accessory  Thsrroids  sometimes  develop  above  or  below  the 
isthmus,  or  closely  attached  to  one  of  the  lateral  lobes.  They 
are  recognised  by  their  connection  with  the  thyroid  body,  moving 
up  and  down  with  it  on  deglutition,  and  if  troublesome  should  be 
removed.  They  may  also  occur  in  any  part  of  the  thyro-glossal 
duct,  and  even  in  the  base  of  the  tongue,  in  that  situation 
resembling  a  dermoid  cyst. 


CHAPTER   XXX. 
SUB0EB7  OF  THE  AIB-PASSAOES,  LUNGS,  AND  CHEST. 

Foreign  Bodies  in  the  Air-passages. 

Any  part  of  the  respiratory  tract  may  be  partially  or  completely 
obstructed  by  the  presence  of  some  foreign  body,  the  effect  of 
which  may  be  of  greater  or  less  gravity  according  to  the  situation, 
character,  and  size  of  the  intruding  substance. 

1.  In  the  Nasal  Passages,  see  p.  757. 

2.  Obstruction  occurring  at  the  Bima  Qlottidis,  or  pharyngeal 
entrance  to  the  larynx,  is  usually  due  to  attempts  to  bolt  large 
masses  of  food,  which,  becoming  impacted,  may  cause  immediate 
death.  A  person,  eating  a  meal  voraciously,  turns  black  in  the 
face  and  falls  off  his  chair,  dead.  A  similar  result  has  followed 
such  a  foolish  act  as  attempting  to  swallow  a  billiard  ball.  If 
the  obstruction  is  not  complete,  as  when  a  plate  of  false  teeth 
becomes  impacted,  great  dyspnoea  is  caused,  and  absolute  inability 
to  swallow,  the  symptoms  rapidly  increasing  owing  to  cedema  of 
the  submucous  tissue  of  the  glottis.  Accidents  of  a  similar  nature 
may  occur  during  chloroform  narcosis,  an  epileptic  fit,  or  drunken- 
ness, some  such  substance  as  a  plate  of  teeth  being  dislodged  from 
the  mouth,  or  a  mass  of  food  being  vomited,  and  blocking  the 
entrance  to  the  larynx.  The  Treatment  must  be  very  prompt, 
since  there  is  no  time  to  lose.  The  mouth  should  be  forced  open 
by  the  handle  of  a  fork  or  anything  suitable  that  happens  to  be 
near,  and  the  finger  rapidly  swept  round  the  pharynx  so  as  to 
dislodge  the  foreign  body.  Failing  this,  laryngotomy  must  be 
performed  at  once,  and  artificial  respiration,  if  necessary,  instituted. 
In  less  urgent  cases  there  is  time  to  remove  the  substance  from 
the  mouth  with  the  assistance  of  a  frontal  mirror. 

3.  In  the  Larynx. — A  foreign  body  enters  the  larynx  by  inhala- 
tion during  a  deep  inspiratory  effort,  when  the  glottis  is  widely 
open.  Anything  large  is  likely  to  be  stopped  above  the  larynx, 
and  hence  the  type  of  foreign  bodies  we  find  in  this  region  consists 
of  small  coins,  buttons,  nutshells,  or  a  small  tooth-plate.  It  may 
cause  total  obstruction  and  immediate  death,  or  may  enter  one  of 
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the  ventricles,  and  only  produce  partial  obstruction,  as  evidenced 
by  a  sudden  sense  of  suffocation,  urgent  dyspnoea,  and  a  violent 
attack  of  coughing,  attended  perhaps  by  vomiting,  such  as  occurs 
when  anything  is  said  to  have  *  gone  down  the  wronff  way.*  The 
voice  becomes  croupjr  and  hoarse,  respirations  stridulous,  and  any 
movement  of  the  patient  may  for  some  time  bring  on  a  spasmodic 
fit  of  dyspnoea.  After  a  while  the  obstruction,  which  is  at  first 
partial,  may  become  complete  from  oedema  of  the  glottis,  whilst 
perichondritis  and  ulceration  or  necrosis  of  the  cartilages  may  be 
induced.  Laryngoscopic  examination  should  reveal  the  situation 
of  the  intruding  body.  The  Treatment  consists  in  attempting  to 
remove  it  through  the  mouth  with  suitably  curved  forceps  guided 
by  a  laryngoscope  (endo-laryngeal  method) ;  or,  failing  that,  a 
laryngotomy  is  performed,  and  the  body  dislodged  if  possible  from 
below.  Should  this  not  be  successful,  thyrotomy  (p.  845)  must 
be  undertaken. 

4.  In  the  Trachea. — To  lodge  in  this  situation  a  foreign  body 
must  be  small  enough  to  pass  through  the  glottis,  and  not  too 
heavy,  otherwise  it  drops  into  one  of  the  bronchi ;  it  may  become 
impacted,  if  it  has  jagged  edges,  but  is  not  uncommonly  free.  It 
may  remain  in  one  spot,  only  moving  when  the  patient  alters  his 
position  or  coughs,  and  then  the  longer  it  stays,  the  less  moveable 
it  is,  owing  to  its  becoming  embedded  in  mucus. 

The  Ssrmiitoms  may  be  described  as  those  of  obstruction,  irrita- 
tion, and  inflammation.  During  the  passage  of  the  body  through 
the  larynx,  the  patient  suffers  from  a  severe  attack  of  spasmodic 
dyspnoea  and  coughing,  which  may  last  for  some  time.  Later  on 
similar  attacks  may  be  induced  by  the  foreign  body  being  coughed 
up  against  the  lower  aspect  of  the  vocal  cords,  and  death  has 
even  resulted  from  its  impaction  in  the  larynx  brought  about  in 
this  way."  The  irritation  of  the  unusual  occupant  of  the  trachea 
produces  tracheitis,  with  frothy  expectoration  and  spasmodic 
cough ;  the  lower  it  lies,  the  less  the  irritation,  the  mucous 
membrane  being  apparently  less  sensitive  as  it  descends  from  the 
larynx.  Treatment  consists  in  performing  a  low  tracheotomy  with 
a  good-sized  opening,  and  if  possible  removing  the  intruding  body 
at  once ;  or  the  patient  may  be  inverted  and  the  back  well 
concussed  in  order  to  dislodge  it.  Failing  this,  the  wound  in 
the  trachea  must  be  left  widely  open,  by  inserting  a  wire  stitch 
through  each  side  of  the  incision  and  tying  the  ends  behind  the 
neck  ;  very  probably  the  body  will  be  expelled  through  it  during 
an  attack  of  coughing. 

5.  To  become  impacted  in  a  Bronchus,  the  foreign  body  must 
be  sufficiently  small  to  pass  through  the  rima  glottidis,  and  heavy 
and  smooth  enough  to  allow  of  its  dropping  down  the  trachea ; 
the  most  common  articles  met  with  are  buttons,  pebbles,  slate 
pencils,  an  0*Dwyer*s  tube,  or  the  inner  cannula  of  a  tracheotomy- 
tube.    The  right  bronchus  usually  becomes  obstructed,  the  reason 
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for  this  being  that  although  the  left  bronchus  is  more  in  a  direct 
line  with  the  trachea,  yet  the  right  is  the  larger,  the  septum 
between  them  lying  to  the  left  of  the  middle  line.  A  series  of 
symptoms  similar  to  those  described  above  manifests  itself,  viz., 
obstruction,  irritation,  and  inflammation.  The  obstruction  is 
twofold  :  immediate,  as  a  result  of  the  passage  of  the  body 
through  the  glottis,  a  condition  due  more  to  spasm  than  to 
mechanical  causes ;  and  late,  as  a  sequence  of  its  lodgment 
in  the  bronchus.  Even  if  at  first  the  obstruction  is  partial,  it 
soon  becomes  complete  from  swelling  of  the  mucous  membrane; 
for  a  time  it  is  more  or  less  valvular  in  character,  allowing  exit 
to  air  during  expiration,  but  absolutely  preventing  its  entrance. 
Collapse  of  that  portion  of  the  lung  supplied  by  the  affected 
bronchus  is  thus  induced,  as  indicated  by  dulness  and  the  absence 
of  breath-sounds.  Irritation  and  inflammation  soon  follow,  re- 
sulting in  bronchitis,  the  formation  of  a  bronchiectasis,  and  peri- 
bronchial pneumonia ;  suppuration  ensues,  and  the  foreign  body 
may  be  expelled  sooner  or  later  with  a  sudden  gush  of  pus  during 
a  fit  of  coughing.  Thus,  in  a  case  treated  by  the  late  Mr.  William 
Rose  (grandfather  to  one  of  the  authors*),  a  beech- mast  was 
inhaled  in  November,  181 2,  and  was  not  extruded  till  May,  1822, 
the  patient  having  in  the  meantime  developed  all  the  symptoms 
of  a  bronchiectasis.  Sometimes  the  abscess  may  extend  through 
the  lung  substance  to  the  pleura,  setting  up  a  localized  empyema, 
through  which,  when  opened,  the  article  is  expelled.  In  other 
cases  the  lung  l>ecomes  riddled  with  abscesses,  and  the  patient 
dies  of  exhaustion. 

Treatment.  —  The  position  of  the  foreign  body  must  be,  if 
possible,  ascertained  by  careful  examination  of  the  lungs,  which 
may  reveal  a  certain  amount  of  collapse,  whilst  skiagraphy 
may  also  be  useful.  A  low  and  extensive  tracheotomy  is  then 
performed,  and  the  bronchi  examined  by  a  long  bullet  probe, 
suitably  curved.  The  foreign  body  may  thus  be  felt,  and  its 
removal  accomplished  by  a  delicate  pair  of  forceps,  a  loop  of 
wire,  or  a  coin -catcher.  Abscess  of  the  lun^^,  and  localized 
empyema,  are  dealt  with  by  incision,  and  it  is  possible  that  the 
foreign  body  may  be  removed  by  this  means  through  the  thoracic 
parietes. 

Injuries  of  the  Laoynx. 

Several  conditions  arising  from  traumatism  of  the  upper  air- 
passages  have  been  already  described,  e.g,,  fracture  of  the  hyoid 
bone  (p.  443),  and  incised  wounds,  as  in  cut  throat  (p.  825). 

Occasionally  the  thyroid  or  other  cartilages  may  be  injured  or 
fractured  by  direct  violence,  as  in  garrotting,  causing  local  pain 
and  haemorrhage,  and  possibly  some  obstruction  to  the  respira- 

•  Lancet,  August,  1843. 
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tion.  As  a  rule,  no  treatment  is  required  beyond  keeping  the 
patient  quiet,  but  should  symptoms  of  dyspncea  arise,  intubation 
or  tracheotomy  must  be  undertaken. 

Diseases  of  tlie  Laryia. 


Before  ihe  student  can  understand  (he 
him  lo  master  the  use  of  the  laryngoscofi 
set  at  an  angle  on  the  end  of  a 
metal  stem,  which  is  inserted 
into  the  patient's  widely -opened 
mouth  in  such  a  way  that  it 
Tests  against,  and  slightly  ele- 
vates, the  soft  palate.  A  heam 
of  light  is  thrown  into  the 
mouth,  either  from  an  electric 
head -lamp  on  the  surgeon's 
forehead,  or  reflected  by  a 
frontal  mirror  from  a  suitable 
source  of  illumination.  The 
patient's  tongue,  held  with  a 
towel,  is  drawn  well  forwards  so 
as  to  enable  Ihe  light  to  reach 
the  laryni.  the  image  of  which 


Con- 


siderable practice  is  needed 
order  to  attain  any  facility  in 
the  use  of  this  instrument,  as 
also   to   be  able    to   recognise 
normal   from   abnormal   struc- 

anaesthetize  the  fauces  is  in 
many  cases  indispensable.  It 
must  be  remembered  that  the 
image  is  always  inverted,  so 
that  the  anterior  portion  of  Ihe 
larj-nx  appears  behind,  but  there 
is  no  reversal  of  the  sides. 

Acuta  ami  Cbronia  LaryngitiB 
are    conditions    of    but    slight 
surgical    i  me  real.      The   acute 
affection   arises   [rum   cold    or 
over-exertion  of  the  vocal  np- 
paratus.   and   is  characterized 
by  aphonia  (loss  of  voice)  and 
cough.  Locally,  the  vocal  cords        Mt;sEuM.) 
are  seen  to  be  hypera;mic  and    The  ton  cue  is  seen 
swollen.  The  7>fa/iBrB/ is  rather       a^d    ,[,g    aryte 
medical  than  surRical,  alihouRh        edematous    so  mat  me 
in  children  intubation  or  trache-        ,3,0^  ,3  cepresenled  by  ; 
ulomy   may  be   sometimes  re- 
ijuired. 

Diphtheritic  InflumnaUon  of  the  Imtjbi  is  usually  met  wit 
of  a  similar  affection  of  the  fauces.  It  (jives  rise  to  sevei 
obstruction  in  the  rima  gkittidis.  and,  if  the  condition  does 
injection  of  Ihe  diphllieritic  aiitiloiin,  will  prol>ably  rer[u 
tracheotomy. 


e  inmlratio 
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Aente  (Edematoui  LaryngitU,  or  cedema  of  the  glottis^  is  a  condition  of  con- 
siderable surgical  importance.  Causes. — (a)  It  is  either  secondary  to  some 
other  laryngeal  affection,  such  as  acute  catarrhal  laryngitis,  or  acute  peri- 
chondritis ;  or  (b)  may  extend  from  inflammatory  conditions  of  neighbooring 
tissues,  such  as  the  root  of  the  tongue,  or  the  submaullary  region,  e.g.,  in 
cellulitis  or  Ludwig's  angina ;  or  it  may  be  secondary  to  a  retropharyngeal 
abscess,  {c)  It  is  also  not  unfrequently  seen  in  children  from  dnnking 
scalding  water,  as  from  the  spout  of  a  kettle,  or  sometimes  in  adults  from 
swallowing  corrosives,  (d)  It  may  result  from  the  presence  of  a  foreign  body. 
Characters.— The  folds  of  mucous  membrane  extending  on  either  side  of  the 
epiglottis  both  to  the  root  of  the  tongue  and  backwards  to  the  arytenoid  car- 
tilages become  swollen  and  cedematous  from  a  serous  infusion  into  the  sub- 
mucous tissue  (Fig.  301 ).  The  same  condition  also  involves  the  inter-arytenoid 
fold  and  the  false  vocal  cords  (superior  thyro-arytenoid  folds),  extending  down 
as  far  as  the  true  cords.  The  process  is  checked  at  this  level  owing  to  the 
absence  of  submucous  tissue,  the  vocal  cords  consisting  of  elastic  fibres, 
merely  covered  with  a  layer  or  two  of  squamous  epithelium.  The  epiglottis 
becomes  folded  laterally  upon  itself  as  a  leaf,  merely  leaving  a  valve-like  chink 
which  permits  of  expiration,  although  considerably  checking  inspiration.  The 
Symptoms  produced  by  this  condition  are  those  of  mechanical  dyspnoea, 
to  which,  not  unfrequently,  spasm  of  the  glottis  is  superadded,  and  tnis  is 
sometimes  of  sufficient  intensity  to  destroy  the  patient's  life.  There  may  be 
also  some  amount  of  febrile  disturbance.  The  diagnosis  is  made,  either  by 
passing  the  finger  into  the  pharynx,  when  the  rigid  swollen  epiglottis  can 
be  felt,  or  by  laryngoscopic  examination,  when  the  slit-like  opening  of  the 
glottis,  bounded  below  and  behind  by  thickened  cedematous  folds  of  mucous 
membrane,  can  l>e  seen.  Treatment  consists  in  scarification  of  the  swollen 
tissues  below  and  behind  the  epiglottis,  which  can  be  effected,  after  spraying 
the  parts  with  cocaine,  either  by  the  finger-nail  or  with  a  suitable  knife  guided 
by  a  laryngoscope.  The  usual  result  is  a  rapid  diminution  of  the  oedema, 
and  additional  relief  may  be  gained  by  inhaling  steam  arising  from  hot  water, 
to  which  some  tinct.  benzoini  co.  has  been  added.  Fomentations  or  ice  com- 
presses applied  externMly  are  also  useful,  especially  the  latter.  In  more  severe 
cases,  and  especially  in  children,  intut>ation  may  be  necessary,  or  the  air- 
passages  may  be  opened  below  the  obstruction,  laryngotomy  sufficing  in  adults, 
out  a  high  tracheotomy  being  needed  in  children. 

Ssrphilitic  Disease  of  the  Larynx.— In  the  secondary  stage,  mucous  tubercles 
or  superficial  ulcers  occasionally  form  in  the  neighbourhood  of  the  vocal  cords, 
concurrently  with  the  rash  on  the  skin,  and  the  formation  of  condylomata  and 
mucous  tubercles  elsewhere.  It  is  very  likely  to  occur  in  costermongers  or 
those  who  have  to  speak  loudly,  and  may  then  lead  to  a  good  deal  of  thickening 
of  the  cords.  Apart  from  such  cases,  it  rarely  causes  much  trouble  beyond 
a  little  hoarseness.  No  special  treatment  is  required,  although  possibly  the 
parts,  if  ulcerated,  may  be  brushed  over  with  a  solution  of  perchloride  of 
mercury.  In  the  tertiary  period,  diffuse  gummatous  infiltration  or  localized 
gummata  may  develop,  giving  rise  to  destructive  ulceration,  which  especially 
affects  the  epiglottis  and  aryteno-epiglottidean  folds,  and  may  spread  back- 
wards and  involve  the  whole  glottis  (Fig.  302).  Inflammation  of  the  peri- 
chondrium is  likely  to  follow,  leading  to  necrosis  of  the  cartilages.  Hoarseness 
and  dyspnoea  are  the  chief  symptoms  of  this  affection,  whilst  considerable 
obstruction  may  be  subsequently  caused  by  cicatrization  and  laryngeal  stenosis. 
Treatment  consists  in  the  administration  of  iodide  of  p>otassium  and  mercury, 
whilst  ulcers  may  be  sprayed  with  perchloride  of  mercury  solution,  or  dusted 
over  with  calomel  or  iodoform.  Should  urgent  dyspnoea,  arise,  tracheotomy 
must  be  undertaken. 

Tuberculous  LaryngitiB  (Fig.  303)  is  occasionally  a  primary  manifestation, 
but  is  much  more  frequently  secondary  to  phthisis,  arising  from  infection 
of  the  mucous  membrane  owing  to  the  constant  passage  over  it  of  the 
sputum.     It  usually  commences  at  the  posterior  part  of  the  larynx  in  the 


SURGERY  OF  THE  AIR-PASSAGES.  LUNGS.  AND  CHEST    843 

neighbourhood  of  Ibe  arytenoid  cartilages,  as  a  submucous  infiltration,  which 
br^Uis  down,  and  leads  to  typical  tuberculous  ulcers,  similar  to  those  occuniDg 
in  other  viscera  (p.  359).  Considerable  destruction  of  lisaue  ensues,  involving 
the  whole  circumference  of  the  larynx,  and  even  leading  to  necrosis  and 
destruction  o(  the  cartilages  Hoarseness,  cough,  and  perhaps  a  certain 
amount  of  dyspncea.  in  a  patient  suffering  from  phthisis,  are  the  chief  symp- 
toms arising  from  this  affection,  the  prognosis  of  which  is  always  of  a  grave 
nature.  Trealmmt. — In  phlhiaical  patients  local  treatment  is  of  but  lidle  avail, 
but  where  the  disease  is  primary  an  attempt  should  be  made  to  deal  with  it; 
such,  however,  can  only  be  undertaken  by  the  skilled  laryngologist.  as  it 
consists  in  the  topical  application  of  caustics  and  antiseptics.  Thyrotomy  or 
subh3^id  pharyngolomy  has  sometimes  been  practised,  m  order  to  attain  this 
object  more  thoroughly, 

Pumljili  of  th«  Laritu  is  observed  in  a  variety  of  conditions,  but  is  onljr  of 
surgical  interest  when  arising  from  injury  or  division  of.  or  pressure  upon,  the 
recurrent  laryngeal  nerve.  It  may  follow  the  removal  of  a  goitrous  tumour 
or  of  tuberculous  glands,  but  is  most  commonly  seen  In  connection  with 
of  the  innominate  or  aorta,  or  tumours  in  Ibe  some  neighbourhood, 
r  of  the  (Esophagus,  ihe^actual'pressure  in  the  latter  case  being 


Fig.  301  — Gummatous  Disease  of  Fig.     303.— Tuberculous     Disease 

THE  Larynx.     (Tillmanns.)  oc  t>ie  I.abvnx.  with  Extensive 

„„  11  .  „  i„  ,ii„„  Ulcehationin Front andBehind. 
Small    gummala  are  seen  invading 

(he     mucous    membrane    of    the 

epiglotlis  and  front  of  the  larynx. 

probably  exercised  by  secondarily  enlarged  lymphatic  glands     Paralysis 
the  above  causes  is  generally  unilateral,  but  if  due  to  cancer  liolh  sides  n 
be  involved.     The  effect  of  complete  paralysis  of  one  recurrent  laryngeal  is 
produce  total  immobility  on  Ihe  afTecled  side  of  the  vocal  cord,  which  lies 
what  is  known  as  the  •  cadaveric  position'— i.(.,  midway  between  that  in  which 
it  is  placed  during  phonalion  and  during  inspiration.     Not  uncommonly  the 
paralysis  is  incomplete    — '  .       ~ 


,  and  then   merely  affects  Ihe  abductor  muscle  (the 


the  healthy  cord  being  capable  of  passing  ai 

both  sides  are  completely  paralyzed.  abK  ,  . 

results;  bulif  only  the  abductors  are  involved,  the  voice  may  be  unimpaired. 

although  severe  dyspntea  is  often  present,  and  this  may  prove  fatal  unless 

tracheotomy  is  pnimptly  performeil. 

PapUltnuft  of  the  Lairnz  (Fifi  304)  occurs  in  ihe  form  o(  wart-like  masses, 
usually  growing  from  the  true  vocal  cords,  and  giving  rise  to  considerable 
hoarseness  and  perhaps  some  dyspntca.  They  are  recognised  on  laryngo- 
scopic  examination,  and  may  be  removed  successfully  by  laryngeal  forceps, 
after  the  parts  have  been  efficiently  cocainizeil.  It  is  recommended  by  some 
authorities  to  destroy  the  growth  with  a  galvano-cautery. 

Epltheliomil  LuTngii  occurs  in  patients  over  forty,  originating  as  a  papillary 
overgrowth,  usunlly  near  the  liase  of  the  epi;;lotlis.  or  from  the  true  or  false 
cords  (Fig.  305).    The  tumour  graduallv  spreaids,  both  superficially  and  deeply, 
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and  may  invade  the  cartilages,  giving  rise  to  necrosis.  At  a  later  stage  it 
extends  beyond  the  limits  of  the  larynx,  attacking  the  base  o(  the  tongue. 
cesophagus.  and  even  the  lateral  walls  o[  the  pharynx.  As  long  as  the  disease 
is  strictly  limited  to  the  larynx  (intrinsic),  the  growth  is  often  unilateral. 
causing  hoarseness  and  aphonia,  together  with  an  irritable  cough  and  the 
expectoration  of  blood-stained  muco-pus,  which  may  be  horribly  offensive ;  it 
is  associated  with  but  little  tendency  to  affection  of  lymphatic  glands.  When, 
however,  the  growth  has  extended  to  surrounding  structures  (extrinsic), 
lymphatic  enlargement  follows,  and  the  disease  runs  its  usual  course,  destroy- 
ing life  by  dyspnoia  and  exhaustion.  Pain  is  often  a  most  distressing  symptom, 
being  referred  either  to  the  larynx  or  pharynx,  or,  according  to  Ziemssen.  not 
unfrequently  lo  the  ear.  Treatmenl. — In  the  early  stages  it  is  possible  that 
thyrotomy  and  efficient  curetting  and  cauterization  may  suffice  to  bring  about 
a  cure.  Later  on,  removal  of  one  or  both  halves  of  the  larynx  -will  be 
required,   and   the  operation   may  even    include  parts  of   the  tongue   and 


Fig.  304. — Papillomaia  o 
Right  Vocal  Coro,     ( 


Fig,  J05,— EptlHELIOMA  OF  IHE  Larvnx. 
INVOLVING     THE     RlC.HT     VoCAL     CORO 

ANr>  Base  of  the  Epiglottis,    (Till- 


is  they 


Where,  however,  the  disease  has  spread  extensively,  its 
I  rarely  practicible.  and  all  that  can  be  done  is  to  treat 
irise,  and  perform  tracheotomy  when  necessary. 


OperatiDiiB  upon  the  Air-pasBages. 

I.  Sabhyoid  PliarytlKotomr  was  devised  by  Malgaigne,  io  order 
to  provide  access  to  the  upper  parts  of  the  larynx  in  the  treat- 
ment of  foreiffn  bodies  or  tuberculous  disease.  A  traiasverse 
incision  is  made  through  the  thyrohyoid  space,  the  pharynx  is 
opened,  and  the  epiglottis  detached  from  the  base  of  the  tongue 
(Fig,  306,  I.).  It  is  a  proceeding  that  is  seldom  undertaken,  and 
scarcely  necessary, 

A  much  more  satisfactory  procedure  is  Trans-hjoid  PharTD- 
ffotomy,'''  in  which  the  hyoid  Iwne  is  divided  in  the  middle  line 
through  a  vertical  incision  extending  from  the  symphysis  menti 
to  the  thyroid  cartilage. 

The  pharynx  can  then  be  opened  either  above  or  below  the  level 

of  the  hyoid  bone,  and  the  back  of  the  tongue,  the  posterior  wall 

of  the  pharynx,  or  the  upper  part  of  the  larynx  freely  exposed.     A 

preliminary  tracheotomy  is  of  course  necessary.    We  have  utilised 

■  See  Rti'uc  di  Chhurgit,  May,  1900. 
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this  operation  both  for  the  removal  of  an  epithelioma  of  the  epi- 
glottis and  back  of  the  tongue,  and  for  enucleating  a  sarcoma  of 
the  posterior  pharyngeal  wall,  and  were  much  pleased  with  the 
approach  given  to  these  parts, 

2.  Tbyrotoinr  (Fig.  306,  II.)  consists  in  a  partial  or  complete 
vertical  section  of  the  thyroid  cartilage,  and  may  be  required 
for  the  removal  of  foreign  bodies  or 
tumours,  or  for  the  radical  .treatment 
of  laryngeal  tuberculosis  or  cancer. 
Tracheotomy  is  performed  as  a  pre- 
liminary measure,  and  the  trachea 
plugged  around  the  tube.  An  in- 
cision is  then  made  in  the  middle  line 
of  the  neck,  extending  from  the  hyoid 
bone  to  the  cricoid  cartilage.  The 
crico-thyroid  ligament  is  clearly  de- 
fined and  severed  transversely,  and 
the  thyroid  cartilage  accurately 
divided  by  a  knife,  cut  ting -pliers,  or 
fine  saw.  The  lateral  halves  are 
separated,  and  the  intra- laryngeal 
portion  of  the  operation  proceeded 
with.  When  closing  the  wound,  the 
greatest  care  must  be  taken  to  bring 
the  sides  together  in  such  a  way 
that  the  vocal  cords  are  exactly 
opposite  each  other,  or  phonation 
will  t>e  considerably  impaired.  This 
is  best  ensured  by  making  a  hori- 
zontal cut  across  the  front  of  the  F"ig.  306.— Opb rations 
cartilage  before  dividing  it. 

3.  Extirp&tion  of  the  Laxynx 
(LaTyDgectomyJ  is  always  a  serious 
operation,  which  is  never  under- 
taken except  for  malignant  disease. 
According  to  the  site  of  the  tumour 
the  removal  may  be  partial  or  com- 
plete ;  for  a  growth  strictly  hmited 
to  one  side,  extirpation  of  that  half  will  suffice,  and  admirable  re- 
sults have  followed  such  treatment,  distinct  speech  remaining  ;  but 
if  the  whole  larynx  is  removed,  although  the  patient  is  subsequently 
able  to  whisper,  phonation  is  impossible  without  mechanical  assist- 
ance, whilst  if  the  disease  has  extended  beyond  the  limits  of  the 
larynx,  operative  interference  is  very  unsatisfactory. 

Operation  for  CompUU  Extirpation.— k  low  tracheotomy  should 
be  performed,  as  a  preliminary  measure,  and  preferably  a  few  days 
before ;  the  trachea  is  plugged  wilh  a  Halm's  tube  or  a  Trendelen- 
burg's air  tampon  at  the  commencement  of  the  operation.     An 


,.  Subhyoid  pharyngotoray  ;  II., 
thyrotomy:  III.,  laryngotomy ; 
IV.,cricolomv;  V.phighlcache- 
olomy;  VI.,  low  tracheolomy ; 
Z,  hyoid  bone;  Sch,  Ihyroid 
cartilage ;  R,  cricoid ;  Th, 
Ihyroid  body. 
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incision  is  made  in  the  middle  line  of  the  neck  from  the  hyoid 
bone  to  below  the  cricoid  cartilage,  at  the  upper  end  of  which  a 
transverse  cut  is  made,  extending  as  far  as  the  sterno-mastoid 
muscle  on  either  side.  The  soft  parts  are  then  stripped  from  the 
lateral  borders  of  the  thyroid  cartilage  with  raspatories,  the  sterno- 
hyoid, sterno-thyroid,  and  thyro-hyoid  muscles  being  divided  at 
their  insertions.  Both  the  superior  and  inferior  laryngeal  vessels 
are  tied  and  divided.  Having  thus  freed  the  larynx  anteriorly, 
the  subsequent  steps  of  the  operation  may  be  undertaken  either 
from  below  upwards  or  from  above  downwards ;  the  former  pro- 
ceeding is,  to  our  minds,  the  better.  The  crico-tracheal  miem- 
brane  is  divided,  and  the  larynx  drawn  forwards,  so  as  to  enable 
the  posterior  attachments,  1.^.,  the  connections  of  the  constrictor 
muscles  to  the  cricoid  and  thyroid  cartilages,  to  be  severed  by 
scissors,  the  larynx  being  thus  separated  from  the  anterior 
pharyngeal  wall,  which  must  be  left  intact,  if  possible.  The 
thy ro- hyoid  membrane  and  the  base  of  the  epiglottis  are  cut 
through,  and  the  final  steps  of  the  operation  consist  in  clearing 
the  superior  cornua  of  the  thyroid,  and  dividing  the  lateral  thyro- 
hyoid ligaments.  The  operation  is  not  particularly  difficult  or 
dangerous,  provided  that  the  surgeon  keeps  close  to  the  larynx, 
and  that  the  disease  does  not  spread  beyond  its  limits.  When 
other  structures,  such  as  the  base  of  the  tongue,  have  been 
invaded  by  the  growth,  these  steps  must  be  modified  so  as  to 
secure,  if  possible,  complete  removal  of  the  disease.  Finally,  the 
transverse  incision  is  sutured,  but  no  stitches  are  inserted  in  the 
median  wound,  which  is  plugged,  and  allowed  to  heal  by  granula- 
tion. The  upper  end  of  the  trachea  should  l)e  secured  to  the  skin 
at  the  lower  angle  of  the  wound,  so  as  to  prevent  its  retraction. 
The  patient  is  fed  per  rectum  for  a  few  days,  or  by  the  passage  of 
an  oesophageal  tube.  At  the  end  of  a  week  the  tracheotomy  tube 
is  removed  from  its  original  situation,  and  inserted  into  the  upper 
end  of  the  trachea,  the  lower  opening  being  allowed  to  close. 
When  the  wound  has  healed  sufficiently,  an  artificial  larynx  can 
be  inserted,  by  means  of  which  the  patient  is  able  to  speak  in  a 
somewhat  reedy  monotone,  but  it  is  seldom  satisfactory. 

Dr.  H.  Lambert  Lack  advocates  the  total  closure  of  all  com- 
munication between  the  pharynx  and  the  air-passages  after 
laryngectomy.  The  upper  end  of  the  trachea  is  securely  stitched 
all  round  in  the  lower  angle  of  the  incision  and  flush  with  the 
surface.  The  rent  in  the  mucous  membrane  of  the  pharynx  is 
then  carefully  closed ;  the  wound  is  thoroughly  disinfected,  and 
the  various  layers  of  muscles  are  sutured  together,  as  also  the 
skin.  Union  by  first  intention  can  thus  he  attained,  and  the 
results  have  been  most  gratifying.  Phonation  is  of  course  lost 
absolutely,  but  the  patient  can  whisper,  the  necessary  air-pressure 
being  obtained  in  the  dilated  pharynx  or  upper  end  of  the 
oesophagus. 
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If  the  disease  is  limited  to  one  half  of  the  larynx,  the  thyroid 
cartilage  is  cleft  in  the  middle  line,  and  the  operation  confined  to 
the  affected  side. 

4.  Laryngotomy  is  always  undertaken  for  the  relief  of  dysp- 
noea arising  from  some  sudden  obstruction  to  the  respiration, 
and  is  thus  to  be  looked  on  as  an  operation  of  urgency.  It  is 
required  in  cases  where  the  entrance  to  the  larynx  is  obstructed 
by  a  foreign  body,  for  spasm  of  the  glottis,  or  for  accumulations 
of  blood  in  the  neighbourhood  of  the  larynx  during  an  operation. 
It  is  readily  performed  by  making  a  vertical  incision  over  the 
situation  of  the  crico-thyroid  membrane,  which  is  then  divided 
transversely  along  the  upper  border  of  the  cricoid  cartilage,  the 
sterno  hyoid  muscles  being,  if  necessary,  drawn  aside,  and  a  tube 
inserted.  Possibly  the  small  crico-thyroid  artery  arising  from  the 
superior  thyroid  may  require  a  ligature.  In  cases  of  great 
urgency,  a  simple  transverse  incision  may  be  made  with  a  pen- 
knife, and  the  larynx  opened,  the  margins  of  the  wound  being 
held  aside  by  a  hairpin,  or  by  the  handle  of  a  scalpel  turned  edge- 
ways, whilst  a  toothpick  will  serve  temporarily  as  a  cannula. 
Whenever  there  is  time  to  operate  deliberately,  a  high  tracheotomy 
is  the  better  practice,  since  a  tube  inserted  through  the  crico- 
thyroid space  gives  rise  to  considerable  irritation,  and  the  voice 
may  be  subsequently  impaired  by  the  contraction  of  the  cicatrix. 
A  special  laryngotomy  tube  is  required,  the  lumen  of  which  is  oval 
and  flattened  from  above  downwards,  not  circular. 

In  children,  where  there  is  but  little  space,  the  proceeding  may 
be  modified  by  division  of  the  cricoid  cartilage,  and  even  of  the 
first  ring  of  the  trachea,  constituting  what  is  known  as  cricotomyy 
or  laryngotrachcototny  (Fig.  306,  IV.). 

5.  Traclieotomy. — The  trachea  usually  consists  of  from  sixteen 
to  twenty  rings,  of  which  six  or  seven  are  situated  above  the 
sternum.  The  isthmus  of  the  thyroid  body  usually  covers  the 
third  and  fourth  rings,  and  the  trachea  may  be  opened  either 
above  or  below  it,  or  even  sometimes  behind,  the  isthmus  being, 
if  necessary,  divided.  Tracheotomy  is  required  in  any  condition 
in  which  there  is  serious  obstruction  to  the  respiration,  ^.^., 
various  forms  of  laryngitis,  and  especially  that  due  to  diphtheria ; 
for  stenosis,  tumours,  and  some  forms  of  paralysis  of  the  larynx ; 
for  the  removal  of  foreign  bodies,  either  in  the  larynx,  trachea, 
or  one  of  the  bronchi ;  or  for  compression  of  the  larynx  or  trachea 
by  external  tumours,  such  as  an  enlarged  thyroid  body.  It  is 
also  undertaken  as  a  preliminary  measure  in  operations  on  the 
mouth,  tongue,  pharynx,  or  larynx,  in  which  there  is  any  likeli- 
hood .of  asphyxia  or  secondary  septic  pneumonia,  owing  to  the 
entrance  of  blood  or  septic  discharges  into  the  air-passages.  As 
a  general  rule,  the  high  operation  (that  is,  above  the  isthmus  of 
the  thyroid  body)  is  to  be  preferred,  but  under  special  circum- 
stances it  may  be  advisable  to  open  the  trachea  lower  down. 
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The  risk  attaching  to  the  high  operation  is  considerably  less  than 
to  the  low,  but  the  opening  is  made  nearer  to  any  disease  which 
may  exist  in  the  larynx.  For  the  removal  of  foreign  bodies  from  the 
bronchi  or  trachea,  the  low  operation  should  always  be  employed. 
The  higk  operation  (Fig.  306,  V.)  is  performed  as  follows  :  The 
patient  is  placed  on  the  back,  with  a  sandbag  or  pillow  beneath 
the  neck,  so  as  to  throw  the  head  backwards  and  put  the  struc- 
tures on  the  stretch,  and  with  the  shoulders  somewhat  raised. 
Anaesthesia  may  be  induced  by  chloroform,  but  it  is  unnecessary, 
and  indeed  unwise,  to  push  the  anaesthetic,  since  it  is  only  needed 
for  the  division  of  the  skin  ;  where  the  dyspnoea  is  considerable,  it 
is  better  to  employ  cocaine.  The  head  is  held  exactly  in  the 
middle  line,  and  the  surgeon  feels  for,  and  identifies,  the  cricoid 
cartilage.  The  incision  extends  from  this  structure  downwards 
for  about  i^  inches.  The  superficial  fascia  is  divided,  and  the 
interval  between  the  sterno-hyoid  muscles  made  out,  so  as   to 


enable  them  to  be  separated  one  from  the  other.  The  edges  of 
the  wound  are  drawn  aside  by  blunt  hooks,  which  should  both  be 
held  by  one  assistant,  so  as  to  ensure  equable  traction. 

The  isthmus  of  the  thyroid  body  may  now  be  seen,  and,  if  pro- 
jecting unduly  upwards,  should  be  pushed  down  after  the  fascia 
along  its  upper  l>order  lias  been  transversely  incised.  The  trachea 
is  next  clearly  exposed  by  usinj;  the  handle  of  a  scalpel  and  dis- 
secting forceps,  and  should  be  fixed  and  steadied  by  inserting  a 
sharp  hook  into  the  lower  border  of  the  cricoid  cartilage.  The 
wound  is  freed  from  blood  as  far  as  possible,  and  the  trachea' 
opened  by  inserting  the  point  of  the  scalpel  and  dividing  two  of  the 
rings  from  below  upwards.  A  deep  inspiration  is  usually  taken  at 
once,  followed  by  a  severe  fit  of  coughing,  and  if  the  operation  is 
undertaken  for  diphtheria  the  surgeon  must  be  careful  not  to  let 
any  membrane  which  may  then  l>e  expelled  enter  his  eyes,  nose, 
or  mouth.     The  insertion  of  the  tube  is  in  many  cases  easy,  in 
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Others  a  matter  of  some  difficulty  ;  a  good  deal  depends  upon  the 
age  of  the  patient,  the  urgency  of  the  symptoms,  and  the  depth 
from  the  surface  at  which  the  trachea  lies.  Anything  which 
suffices  to  separate  the  lips  of  the  tracheal  incision,  ^.^.,  the  handle 
of  a  scalpel  introduced  and  turned,  a  couple  of  hooks,  or  dressing 
forceps,  will  form  an  efficient  guide  for  this  purpose.  The  breath- 
ing soon  becomes  quiet  and  regular,  and  the  tube  is  fixed  in 
position  by  tapes  passed  through  lateral  openings  in  the  face-plate, 
and  tied  round  the  neck.  No  dressing  is  required  for  the  wound 
except  a  few  layers  of  gauze  beneath  the  plate. 

Low  tracheotomy  (Fig.  306,  VI.)  is  performed  in  almost  precisely 
the  same  way,  except  that  the  in- 
cision extends  farther  downwards, 
even  reaching  to  the  episternal 
notch,  although  the  deeper  part  of 
the  wound  should  never  pass  be- 
yond a  finger's  breadth  above  the 
sternum,  for  fear  of  opening  that 
portion  of  the  cervical  fascia 
which  is  prolonged  downwards 
to  the  pericardium,  or  of  wound- 
ing the  left  innominate  vein.  The 
superficial  layers  of  fascia  are 
divided,  and  the  sterno-hyoid  and 
sterno- thyroid  muscles  drawn  to 
either  side  by  retractors.  The 
inferior  thyroid  veins  then  come 
into  view,  and  may  cause  trouble 
if  they  are  distended  with  blood, 
as  is  so  frequently  the  case  in 
patients  suffering  from  dyspnoea. 
They  must  be  held  aside  by 
hooks,  or  divided  between  liga- 
tures, and  the  deep  layer  of  fascia 
behind  them  incised  so  as  to 
expose  the  trachea,  which  is 
cleared,  fixed,  and  opened  in  the 
same  way  as  described  above. 

Many  different  forms  of  tracheotomy -tube  have  been  used  from 
time  to  time,  but  that  most  generally  employed  consists  of  a  double 
cannula,  the  inner  portion  of  which  can  be  readily  removed  and 
cleansed  ;  it  should  always  be  longer  than  the  outer,  in  order  to 
prevent  any  plug  of  mucus  being  left  within  the  outer  tube  on 
removal  of  the  inner.  A  face  plate,  or  some  similar  contrivance, 
is  attached  to  the  outer  cannula,  in  order  to  fix  and  study  it.  One 
of  the  best  is  that  known  as  Durham's  lobster-tailed  tracluotomy-tube 
(Fig.  307,  A  and  B) ;  the  rigid  outer  tube  of  this  instrument  is 
introduced  by  means  of  a  flexible  guide  set  on  a  handle,  and  passed 
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Fig.  308. — Parker's  Tracheotomy- 
tube  AND  Introducer.  (Down 
Brothers.) 
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within  it.  The  guide  is  then  withdrawn,  and  replaced  by  the  inner 
flexible  cannula  (B).  Parker's  tube  (Fig.  308)  also  has  a  baudy 
introducer,  and  is  perhaps  of  a  better  shape  than  most  of  the 
others,  following  more  closely  the  direction  of  the  trachea.  The 
bivalve  tube  is  another  useful  instrument ;  the  outer  sheath  consists 
of  two  lateral  portions,  attached  to  a  single  face-plate,  and  these 
can  be  pressed  together,  and  hence  with  care  easily  inserted 
through  the  incision  in  the  trachea.  The  surgeon  must  see  that 
both  limbs  enter  the  trachea,  as  trouble  has  arisen  from  one  limb 
passing  outside,  and  the  other  inside,  thus  hindering  the  intro- 
duction of  the  inner  tube.  In  cases  of  preliminary  tracheotomy 
(p.  781),  undertaken  to  prevent  the  entrance  of  blood  during  opera- 
tions, Hahn's  tube  may  be  used  with  advantage ;  in  this  the  outer 
cannula  is  covered  with  a  layer  of  compressed  sponge  which  swells 
up  from  the  absorption  of  moisture,  and  thus  occludes  the  lumen  of 
the  trachea.  Trendelenburg's  tampon  is  recommended  by  some  for 
the  same  object ;  the  outer  tube  is  here  ensheathed  with  a  thin 
indiarubber  casing,  which  can  be  distended  with  air  at  will. 

IHficulties  and  Dangers  of  the  Operation. — Although  the  above 
description  might  lead  the  student  to  suppose  that  tracheotomy 
is  an  easy  operation,  this  is  by  no  means  always  the  case,  partly 
owing  to  the  fact  that  it  frequently  has  to  be  undertaken  in  a 
hurry,  with  perhaps  inefficient  assistance,  and  in  a  bad  light,  and 
partly  owing  to  the  intense  vascular  engorgement  of  the  structures 
met  with.  A  cool  head  and  a  steady  hand  are  in  such  cases 
of  infinitely  more  value  to  the  operator  than  the  most  perfect 
anatomical  knowledge.  The  following  are  the  chief  conditions 
which  may  lead  to  mistakes  and  accidents  : 

(i)  The  administration  of  any  general  anaesthetic  is  often 
inadvisable  in  semi-asphyxiated  patients,  since  complete  cessa- 
tion of  respiration  may  be  caused  thereby,  possibly  from  spasm 
of  the  glottis.  In  such  the  cutaneous  incision  may  be  made 
under  the  influence  of  some  local  anaesthetic,  whilst  for  the 
deeper  parts  of  the  operation  nothing  is  required. 

(2)  It  is  not  always  easy  to  find  the  trachea,  especially  in  the  necks 
of  fat  children,  or  where  it  is  hidden  by  an  unduly  large  thyroid 
isthmus,  or  possibly  by  the  projection  of  the  thymus  gland  into 
the  neck.  It  is  here  most  essential  to  remember  the  old  adage. 
In  medio  tutissimus  ibis,  although  occasionally  the  trachea  may  be 
displaced  from  the  middle  line  by  some  external  growth,  and  can 
then  only  be  found  by  careful  exploration  with  the  finger. 

(3)  Hcrmorrhage  is  generally  troublesome.  It  is  usually  venous 
in  character,  arising  either  from  the  anterior  jugular  vein  or  from 
the  inferior  thyroid  plexus.  If  possible,  it  should  be  controlled  by 
pressure-forceps  before  opening  the  trachea ;  but  this  is  not  abso- 
lutely necessary  in  urgent  cases,  since  it  usually  ceases  as  soon 
as  easy  respiration  through  the  tube  has  been  established.  The 
presence  of  the    left  innominate    vein    in    front    of  the  trachea 
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must  not  be  forgotten,  although  it  but  rarely  reaches  above  the 
sternum.  In  about  8  per  cent,  of  all  subjects  an  arterial  twig 
(the  thyrotdea  ima)  courses  upwards  from  the  innominate  artery 
along  the  trachea,  to  reach  the  isthmus  of  the  thyroid  body ;  if 
divided,  it  can  be  easily  secured  and  tied.  Should  much  blood  be 
inspired,  it  may  determine  the  occurrence  of  septic  pneumonia  at 
a  later  date. 

(4)  The  possibility  of  the  entrance  of  air  into  veins  must  not  be 
overlooked,  although  it  is  an  uncommon  accident,  since  the  intra- 
venous pressure  is  so  great. 

(5)  Not  unfrequently  considerable  mischief  has  been  done  by 
an  incautious  use  of  the  knife ,  especially  if  the  operator  forgets  to  fix 
the  trachea  with  a  sharp  hook  before  opening  it.  In  a  child  the 
trachea  is  small ;  and  if  it  is  moving  rapidly  up  and  down,  as 
happens  in  urgent  dyspnoea,  or  if  the  child  is  restless,  and  not 
completely  under  the  influence  of  an  anaesthetic,  the  difficulty  is 
manifestly  increased.  Many  accidents  have  happened  from  this 
cause,  e,g,y  wounds  of  the  large  veins  or  arteries  of  the  neck,  or 
even  of  the  oesophagus  or  bodies  of  the  vertebrae  ! 

(6)  As  soon  as  the  trachea  is  opened,  a  severe  fit  of  coughing  is 
induced,  which  is  sometimes  so  prolonged  as  to  interfere  with  the 
introduction  of  the  tube.  Under  such  circumstances  the  incision 
in  the  trachea  may  be  opened  up  with  a  tracheal  dilator,  or  by  a 
pair  of  sinus  forceps,  and  a  few  drops  of  cocaine  swabbed  over  the 
mucous  membrane. 

(7)  The  introduction  of  the  tube  is  a  matter  of  no  difficulty  if  the 
surgeon  takes  the  precaution  of  not  removing  the  hook  until  this 
is  satisfactorily  accomplished.  Many  mistakes  have  followed  the 
non-observance  of  this  rule  ;  thus,  the  tube  has  missed  the  trachea 
altogether  and  passed  into  the  fascial  interspace  in  front,  as  also 
to  one  or  other  side ;  as  before  mentioned,  the  outer  portion  of 
a  bivalve  tube  has  often  been  passed  with  one  limb  within  the 
trachea  and  the  other  outside.  A  very  dense  diphtheritic  mem- 
brane has  also  been  a  cause  of  difficulty,  in  that,  although  the 
tube  has  been  really  passed  into  the  trachea,  it  has  not  penetrated 
the  membrane,  and  thus  has  hindered  rather  than  helped  the 
breathing.  In  all  cases  of  diphtheria  the  trachea  should  be 
freely  opened,  and  the  interior  carefully  examined  by  separating 
the  lips  of  the  incision  before  attempting  to  insert  the  tube. 
In  order  to  prevent  the  downward  passage  of  the  membrane, 
some  surgeons  have  recommended  that  the  lower  portion  of  the 
larynx  should  be  carefully  stuffed  with  antiseptic  gauze  above 
the  tube. 

After-Treatment. — The  patient  is  placed  in  bed,  in  a  room  kept 
at  a  uniformly  warm  temperature  (75°  F.),  the  air  being  moistened 
by  the  steam  issuing  from  one  or  more  bronchitis  kettles,  so 
as  to  make  up  for  the  absence  of  nasal  and  oral  respiration. 
Draughts  are  excluded  by  curtains,  and  nothing  should  be  placed 
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oyer  the  entrance  to  the  tube,  so  that  respiration  may  not  be 
hindered,  nor  the  expectoration  of  mucus,  false  membrane,  etc., 
prevented.  One  of  the  most  frequent  sources  of  extension  of  diph- 
theria to  the  lungs,  or  of  septic  pneumonia,  is  the  re-inspiration  of 
material  which  has  been  coughed  out  upon  a  portion  of  muslin  or 
gauze,  placed  with  excellent  intentions  over  the  mouth  of  the 
tube.  A  nurse  should  be  in  constant  attendance  on  the  patient, 
in  order  to  wipe  away  all  such  material  as  it  is  expelled. 

The  inner  portion  of  the  tube  is  removed  by  the  nurse,  and 
cleaned  two  or  three  times  a  day,  any  inspissated  mucus  upon  it 
being  readily  removed  by  the  use  of  a  solution  of  bicarbonate  of 
soda  (20  grains  to  i  ounce).  The  outer  tube  is  also  removed  once 
a  day  for  cleansing  purposes,  but  only  by  the  medical  attendant. 
Should  the  respiration  become  impeded  by  a  collection  of  mucus 
in  the  trachea,  a  fine  feather  may  be  passed  down  the  tube  in 
order  to  clear  it,  but  fiever  in  diphtheritic  cases ;  for  such  a  con- 
tingency special  suction-tubes  have  been  devised.  Attempts  have 
been  made  to  clear  the  passages  by  applying  the  lips  to  the  tube, 
and  removing  the  block  by  suction ;  such  is,  however,  quite  un- 
justifiable, and  several  promising  house-surgeons  have  in  this  way 
lost  their  lives. 

The  period  for  which  the  tracheotomy-tube  is  kept  in  position 
varies  in  different  cases,  but  its  removal  should  always  be  under- 
taken at  as  early  a  date  as  possible,  for  fear  of  leading  to  impair- 
ment of  the  voice.  In  order  to  prevent  this,  the  inner  cannula  is 
made  with  a  hole  in  the  upper  end,  so  that  part  of  the  air  may 
pass  through  the  larynx.  If  the  patient  can  then  breathe  com- 
fortably when  the  finger  is  placed  over  the  entrance  to  the  tube, 
its  presence  is  no  longer  necessary. 

After-complicatioDS  of  Tracheotomy. — (a)  The  tuj)e  may  give 
rise  to  ulceration  of  the  trachea  if  it  is  not  correctly  shaped. 
Thus,  if  too  much  curved,  it  tends  to  irritate  the  anterior  wall, 
and  cases  are  known  in  which  it  has  caused  death  by  perforation 
of  the  left  innominate  vein.  If  insufficiently  curved,  the  posterior 
wall  may  become  affected,  and  the  oesophagus  laid  open.  In 
cases  where  a  tracheotomy-tube  has  to  be  worn  for  a  long  time, 
it  may  be  advisable  to  make  use  of  indiarubber  tubes. 

{h)  Various  forms  of  septic  trouble  may  arise  in  the  wound, 
leading  to  cellulitis,  and  even  secondary  haemorrhage ;  this  is 
especially  dangerous  in  the  low  operation,  since  the  inflammation 
may  extend  to  the  mediastinal  tissues.  In  cases  of  diphtheria 
the  wound  may  also  become  affected  with  the  disease. 

{c)  Inflammation  of  the  trachea,  bronchi,  and  lungs  may  result 
either  from  the  entrance  of  cold,  or  unmoistened  air,  or  from  the 
inspiration  of  septic  or  diphtheritic  material. 

{d)  Difficulty  is  sometimes  experienced  in  leaving  off  the  tube, 
owing  to  the  presence  of  granulations  obstructing  the  lumen  of  the 
trachea,  or  to  stenosis  of  the  larynx  from  contractions  or  adhesions 
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of  the  vocal  cords,  or  even  to  paralysis  of  the  abductor  muscles, 
especially  in  diphtheritic  cases.     The  trachea  may  also  be  kinked, 

and  its  calibre  thus  diminished,  by  cicatricial  union  of  the  skin 
and  mucous  membrane.  The  diagnosis  of  the  cause  at  work  in 
any  particular  case  can  only  be  made  by  laryngoscopy,  or  careful 
examination  of  the  wound  and  upper  portion  of  the  trachea. 
Granulations  may  be  scraped  away  under  an  ansesthetic  or 
destroyed  by  caustics,  stenosis  of  the  larynx  is  overcome  by  dilata- 
tion with  an  O'Dwyer's  tube,  whilst  laryngeal  paralysis  must  be 
treated  by  the  use  of  electricity. 


-ODwvE. 


a  Apparatl-s.  (Down  Brothers.) 
The  cannulx  are  wen  below  on  the  right :  a  hingeiJ  inner  lube  passes 
througtiout  Ibe  length  of  each,  and  the  upper  entl  of  this  is  screwed 
to  ihe  exiremity  of  the  iniroducer  seen  in  (he  middle  :  when  il  has  been 
inserted  into  the  larynx,  the  IriRBer  of  Ihe  introducer  is  drawn,  and  by  Ihis 
means  the  inner  tube  is  loosened  and  can  be  easily  removed,  leaving  [he 
cannula  in  position.  To  exlract  the  tube,  (he  rectangular  forceps  repre- 
sented at  the  top  is  utilized  :  the  point  of  the  forceps  is  inserted  into  the 
top  of  (he  cannula,  and  then  by  opening  [he  blades  the  cannula  is  fixed 
and  can  be  withdrawn.  A  useful  type  of  unilateral  gag  is  also  represented, 
and  a  small  gauge  lo  indicate  [he  size  of  cannula  required  at  different  ages, 

6.  Intubation  of  the  Larynx  is  a  means  of  treating  laryngeal 
obstruction  which  has  been  introduced  in  order  to  obviate  the 
risk  always  present  in  tracheotomy.  It  consists  in  the  passage 
through  the  mouth  of  a  suitably  curved  tube  into  the  larynx,  by 
means  of  a  specially  contrived  introducer.  The  best  patterns 
to  employ  for  the  purpose  are  those  known  as  O'Dwyer's  tubes 
;Fig.  309).  The  lower  end  of  the  cannula  is  oval,  and  not 
circular,  and  passes  between  the  cords  into  the  larynx,  whilst  the 
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upper  enlarged  end  lies  over  the  entrance ;  it  requires  changing 
frequently  in  order  to  prevent  erosion  of  the  mucous  membrane. 
It  has  been  used  with  considerable  success  in  cases  of  oedema  of 
the  glottis  and  laryngeal  stenosis,  but  is  scarcely  to  be  recom- 
mended for  diphtheria,  owing  to  the  risk  of  carrying  the  false 
membrane  down  with  it. 

Surgical  Affections  of  the  Lungs. 

Wounds  of  the  Lungs  result  from  violence  applied  to  the  chest, 
with  or  without  fractures  of  the  ribs,  or  in  consequence  of  pene- 
trating injuries. 

Non-penetrating  Wounds  consist  either  of  laceration  or  contusion. 

Contusion  of  the  lung  often  follows  some  injury  which  Is  not 
sufficiently  severe  to  fracture  the  ribs.  The  symptoms  produced 
are  severe  pain  in  the  side,  with  perhaps  temporary  shock  and 
slight  haemoptysis.  Some  traumatic  inflammation  follows,  both  of 
the  lung  and  of  the  pleura,  as  indicated  by  loss  of  resonance  and 
possibly  friction  sounds.  The  treatment  consists  in  keeping  the 
patient  quiet  in  a  warm  room,  at  the  same  time  carefully  regulating 
the  bodily  functions.  Possibly  pain  may  be  relieved  by  strapping 
the  side  of  the  chest. 

Laceration  of  the  lung  is  usually  secondary  to  fracture  of  the  ribs, 
especially  from  direct  violence.  The  severity  of  the  symptoms 
necessarily  varies  with  the  character  and  extent  of  the  injury. 
The  patient  suffers  from  marked  shock  in  severe  cases,  associated 
with  pain  in  the  side  and  dyspnoea.  Evidences  of  hamorrhage 
soon  follow,  either  in  the  form  of  haemoptysis  or  haemothorax. 
If  the  wound  is  a  small  one,  the  patient  complains  of  an  irritating 
cough,  and  brings  up  a  good  deal  of  blood-stained  frothy  mucus  ; 
but  if  the  laceration  is  extensive,  involving  some  of  the  larger 
pulmonary  trunks,  a  quantity  of  pure  blood  may  be  ejected,  even 
leading  to  death  from  syncope,  or  from  asphyxia,  owing  to  the 
blood  filling  the  larger  bronchial  tubes.  Hamothorax  may  also  be 
so  excessive  as  to  cause  the  patient's  death  from  compression  of 
the  lung.  It  results  in  a  gradually  increasing  area  of  dulness  ex- 
tending from  below  upwards,  together  with  loss  of  breath  sounds 
and  vocal  fremitus,  coming  on  soon  after  the  injury  without  signs 
of  inflammation. 

Owing  to  the  laceration  of  the  pulmonary  vesicles,  air  tends  to 
escape  either  into  the  pleural  cavity,  giving  rise  to  the  condition 
known  as  pneumothorax,  or  into  the  cellular  tissue  of  the  body, 
constituting  surgical  emphysema.  Pneumothorax  is  always  asso- 
ciated with  more  or  less  collapse  of  the  lung,  and  is  almost 
certain  to  lead  to  considerable  interference  with  respiration,  and 
possibly  to  severe  dyspnoea,  or  even  orthopncea.  The  air  which 
finds  its  way  into  the  pleura,  having  been  filtered  through  the 
lungs,   is    free    from    organisms,    and    hence    does    not    cause 
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suppuration  or  putrefaction  of  the  blood- clot  present,  unless 
bronchitis  or  some  other  suppurative  condition  has  existed  pre- 
viously. The  physical  signs  of  pneumothorax  consists  in  a  high- 
pitched  tympanitic  note  on  percussion,  and  on  auscultation 
amphoric  breathing  and  possibly  metallic  tinkling.  As  soon  as 
the  wound  in  the  lung  commences  to  heal,  the  amphoric  sounds 
disappear,  the  effused  air  is  absorbed,  and  the  lung  gradually 
expands — a  process  which  may  take  four  or  five  days.  If  blood 
is  also  present  in  the  thorax,  a  condition  of  haemopneumothorax 
is  produced,  recognised  by  a  splashing  or  succussion  sound  heard 
on  shaking  the  patient.  Surgical  Emphysenpa  almost  always  indi- 
cates a  wound  of  both  pulmonary  and  parietal  layers  of  the  pleura, 
which  are  slightly  separated  by  air,  constituting  a  localized 
pneumothorax.  At  each  inspiration  a  fresh  amount  of  air  enters 
this  cavity,  and  is  expelled  into  the  areolar  tissues  through  the 
parietal  wound  at  each  expiration,  being  forced  perhaps  to  a  con- 
siderable distance  from  the  spot  where  it  commences,  or  even 
spreading  over  the  whole  body.  It  is  of  no  serious  significance, 
disappearing  rapidly  after  the  wound  in  the  lung  has  commenced 
to  heal,  thus  occluding  the  opened  pulmonary  alveoli.  It  is 
recognised  by  the  parts  becoming  swollen  and  puffy,  and  giving  a 
sensation  of  fine  crackling  crepitus  when  the  hand  is  pressed  over 
them.  Occasionally  emphysema  may  arise  as  an  interstitial  con- 
dition, when  the  parietal  pleura  has  not  been  injured,  the  air 
escaping  from  the  alveoli  along  the  the  inter-alveolar  connective 
tissue  into  the  root  of  the  lung,  and  then  appearing  first  at  the 
lower  part  of  the  neck. 

Such  are  the  ordinary  phenomena  observed  in  the  early  stages 
of  a  ruptured  lung.  The  effects  subsequently  produced  consist 
in  a  localized  traumatic  pleuro-pneumonia,  associated  with  slight 
elevation  of  the  temperature,  possibly  rusty  sputum,  and  often 
severe  dyspnoea.  In  the  worst  cases  death  may  result  from 
asphyxia. 

Penetrating  Wounds  of  the  Lung  are  followed  by  very  similar 
effects,  modified,  however,  by  the  fact  that  the  external  wound 
in  the  chest  wall  allows  of  the  exit  of  blood,  arising  either  from 
an  intercostal  artery  or  from  the  wounded  lung,  whilst  it  also 
permits  the  entrance  of  septic  organisms  with  the  air  into  the 
pleural  cavity,  and  thus  may  change  the  character  of  the  result- 
ing pleuro-pneumonia  from  a  simple  to  an  infective  imfiammation. 
Empyema  is  consequently  a  frequent  sequela,  whilst  the  inflam- 
mation of  the  lung  may  be  of  a  spreading  nature,  possibly  termi- 
nating in  suppuration  or  gangrene.  Surgical  emphysema  is  also 
induced  by  air  being  sucked  into  the  wound  during  inspiration, 
and  faiHng  to  escape  during  expiration,  owing  to  the  lips  of  the 
wound  falling  together.  This  condition  may  ensue  even  when 
the  lung  itself  has  not  been  damaged. 

Treatment. — When  the  rupture  of  the  lung  is  due  to  a  sub- 
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cutaneous  injury,  the  patient  should  be  kept  quiet  in  a  warm 
room,  and  the  side  strapped.  The  compression  of  the  chest  wall 
must  sometimes  be  omitted  in  patients  where  the  irregular  ends 
of  fractured  ribs,  broken  by  direct  violence,  are  driven  inwards, 
for  fear  of  increasing  the  mischief  in  the  lung. 

Persistent  haemoptysis  must  be  treated  by  keeping  the  patient 
absolutely  quiet,  and  allowing  him  to  suck  ice  continually. 
Ergotin  may  be  injected  hypodermically,  or  a  mixture  of  ergot, 
opium,  and  sulphuric  acid  administered  ;  the  opium  is  especially 
needed  when  great  restlessness  and  irritability  are  present.  Stimu- 
lants are  necessarily  contra- indicated,  for  fear  of  again  starting 
the  bleeding.  Hacmothorax  rarely  needs  special  treatment,  since 
the  blood  soon  clots  and  is  readily  absorbed ;  but  occasionally  it 
may  be  so  abundant  as  to  compress  the  lung  and  lead  to  dyspnoea, 
and  under  these  circumstances  it  may  be  necessary  to  open  up 
the  pleural  cavity  and  remove  it.  Such  must  never  be  under- 
taken until  sufficient  time  has  elapsed  to  permit  of  thrombosis  in 
the  wounded  vessels.  Decomposition  of  the  blood  in  the  pleural 
cavity  occasionally  happens  even  in  non -penetrating  injuries,  the 
bacteria  reaching  it  either  from  the  blood  or  from  the  lacerated 
bronchi ;  the  suppuration  and  fever  thereby  induced  necessitate 
the  opening  and  drainage  of  the  pleural  sac. 

Simple  pneumothorax  seldom  requires  surgical  treatment,  since 
the  imprisoned  air  is  quickly  absorbed,  and  the  lung  re-expands ; 
but  should  it  give  rise  to  severe  dyspnoea,  it  may  be  advisable  to 
remove  the  air  by  aspiration. 

Temporary  dyspnoea  may  be  overcome  by  the  inhalation  of 
oxygen  ;  but  when  of  a  more  decided  character,  and  not  due  to 
any  condition  which  can  be  removed,  the  essential  treatment  is  to 
diminish  the  blood-pressure,  and  thus  decrease  the  amount  of 
blood  carried  to  the  uninjured  lung,  so  as  to  enable  it  to  cope  with 
the  work  of  blood-aeration.  This  may  be  accomplished  by  ad- 
ministering antimonial  wine  (10  to  15  minims  every  four  or  six 
hours)  combined  with  full  doses  of  liquor  ammoniae  acetatis  ;  but 
in  urgent  cases,  where  the  patient  is  becoming  cyanosed,  and  life 
is  threatened  by  asphyxia,  venesection  must  be  adopted.  The 
blood  is  withdrawn  from  the  arm  rapidly  and  freely,  and  as  it 
flows  the  dyspncra  passes  off.  This  may  be  repeated  once  or 
twice  in  addition  to  the  use  of  the  medicine  before  the  full  effect 
is  obtained  and  respiration  becomes  unembarrassed. 

The  treatment  of  pnidrating  ivounds  of  the  thorax^  involving  the 
lung,  is  always  a  matter  of  considerable  difficulty.  The  skin 
around  the  opening  is  carefully  purified  and  shaved,  if  necessary, 
and  a  limited  exploration  of  the  wound  with  a  purified  finger  or 
probe  is  permissible,  so  as  to  determine  whether  portions  of  the 
clothing  have  been  carried  in,  or  a  rib  comminuted  ;  all  such  loose 
fragments  must  be  removed,  as  also  any  penetrating  foreign  body, 
such  as  a  bullet,  if  accessible.     The  greatest  gentleness  must. 
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however,  be  employed,  since  it  is  easy  to  dislodge  clots  lying  in 
the  pulmonary  tissues,  and  thereby  restart  the  bleeding.  As  a 
general  rule,  it  is  unnecessary  to  syringe  out  the  deeper  parts  with 
an  antiseptic,  since  if  one  of  the  main  bronchi  has  been  opened, 
the  lotion  might  then  find  its  way  into  the  air-passages.  The 
insertion  of  a  drainage-tube  is  scarcely  called  for  as  a  routine 
procedure,  but  it  is  advisable  to  lightly  plug  the  wound  with 
gauze. 

The  chief  danger  arises  from  the  loss  of  blood,  and,  as  already 
stated,  this  may  come  from  division  of  an  intercostal  artery,  or 
from  the  lung.  If  of  intercostal  origin,  it  should  be  treated  as 
described  at  p.  244.  Pulmonary  hamorrhage  is,  unfortunately,  not 
so  readily  controlled ;  and  much  difference  of  opinion  has  been 
expressed  as  to  the  most  satisfactory  means  to  adopt  in  these 
cases.  Probably  the  best  method  consists  in  keeping  the  patient 
absolutely  quiet,  and  trusting  to  the  application  of  cold  to  the 
side,  and  to  the  administration  of  haemostatics,  as  indicated  above 
for  non-penetrating  wounds.  In  bad  cases  the  haemorrhage  may 
only  cease  when  the  patient  is  in  a  condition  of  profound  collapse 
or  syncope  ;  intravenous  infusion  of  saline  solution  may  then 
suffice  to  tide  him  over  the  period  of  danger,  and  lead  to  a 
successful  result. 

Two  other  plans  of  treating  pulmonary  haemorrhage  which 
have  been  recommended  may  be  noted,  viz.,  venesection  from 
the  systemic  circulation  so  as  to  reduce  blood- pressure,  and.  thus 
obtain  thrombosis ;  and  plugging  the  wound  in  the  parietes  so 
as  to  cause  the  blood  to  accumulate  in  the  pleural  cavity,  and 
thus  by  its  pressure  lead  to  a  similar  result.  Neither  of  these 
methods  commends  itself  to  us,  although  both  are  occasionally 
successful,  and  possibly  would  be  the  only  plans  practicable  in 
dealing  with  a  large  number  of  wounded.  The  latter  of  the  two 
has  an  additional  objection  in  that  it  is  almost  certain  to  be 
followed  by  suppuration  and  septic  fever,  necessitating  the  opening 
and  washing  out  of  the  pleural  cavity  at  a  later  date. 

The  question  of  opening  the  thorax  by  resecting  a  considerable 
portion  of  rib,  so  as  to  deal  directly  with  the  injured  lung,  has 
been  raised  of  recent  years,  and  several  cases  in  which  it  has 
been  undertaken  have  been  recorded.  Whether  or  not  such 
practice  is  justifiable  is  a  question  that  further  experience  can 
alone  decide ;  at  present  all  we  can  say  is  that  a  surgeon  should 
be  prepared  to  do  this  operation,  although  only  resorting  to  it  in 
exceptional  circumstances. 

The  later  treatment  of  these  cases  is  much  the  same  as  for 
simple  non-penetrating  injuries.  Should  symptoms  of  septic 
pleurisy  follow^  the  wound  must  be  freely  opened,  a  portion  of 
rib  being  excised,  if  necessary,  and  the  cavity  washed  out  and 
drained,  as  for  empyema. 

Hernia  of  the  Lung,  or  pneumocele,  is  a  rare  condition  in  which 
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a  portion  of  the  lung  protrudes  through  an  opening  in  the  thoracic 
parietes  beneath  the  uninjured  skin.  It  may  occur  suddenly,  as 
the  immediate  consequence  of  a  laceration  of  the  intercostal 
muscles  and  pleura,  or  more  gradually,  being  then  due  to  the 
yielding  of  a  cicatrix.  It  is  most  usually  seen  about  the  fifth 
mtercostal  space,  but  has  been  known  to  occur  in  the  root  of  the 
neck  from  a  lesion  in  the  dome  of  the  pleura.  It  is  recognised 
by  the  appearance  of  a  rounded  swelling,  increasing  in  size  on 
coughing  or  making  expiratory  efforts,  and  possibly  disappearing 
entirely  on  holding  the  breath.  It  imparts  a  crepitant  feeling  to 
the  fingers  when  compressed,  and  on  auscultation  a  loud  vesicular 
murmur  is  heard.  As  a  rule,  no  treatment  is  advisable  in  this 
condition  beyond  the  application  of  a  pad  or  truss. 

A  similar  condition,  arising  as  a  complication  of  an  open 
wound,  is  termed  a  Prolapse  of  the  lung.  An  attempt  should 
always  be  made  to  return  the  protruded  viscus,  and  to  prevent  its 
recurrence  by  suturing  the  aperture  through  which  it  has  escaped. 
If  left  unreduced,  it  is  very  likely  to  become  gangrenous  from 
strangulation,  and  should  then  be  removed  by  the  application  of 
a  ligature,  the  wound  being  subsequently  closed. 

Empyema,  or  suppuration  within  the  pleural  cavity,  results  not 
only  from  traumatism,  but  also  as  a  sequela  of  a  simple  pleurisy, 
or  as  a  complication  of  various  affections  of  the  lungs,  whilst  a 
basal  empyema  is  not  an  uncommon  result  of  intra-abdominal 
suppuration.  A  description  of  the  physical  signs  and  symptoms 
Mongs  rather  to  the  physician  than  to  the  surgeon.  It  will  suffice 
to  mention  here  that  the  affected  side  of  the  chest  does  not  move 
on  inspiration,  whilst  there  may  be  some  bulging  of  the  inter- 
costal spaces ;  on  percussion  the  side  is  dull,  except  perhaps 
immediately  below  the  clavicle,  where  tympanitic  resonance  may 
be  elicited.  On  auscultation  breath-sounds  are  absent,  except  in 
the  vertebral  groove,  where  bronchial  breathing  may  be  heard. 
The  loss  of  vocal  fremitus  is  also  an  important  sign.  A  certain 
amount  of  fever  and  dyspnoea  is  usually  present  in  cases  of 
empyema,  whilst  the  other  thoracic  viscera  may  be  displaced. 
Left  to  itself,  an  empyema  usually  finds  its  way  to  the  surface, 
and  perhaps  most  commonly  bursts  through  the  fifth  or  sixth 
costal  interspace,  though  sometimes  through  the  second  in  front, 
owing  to  the  perforating  vessels  being  larger  here  than  elsewhere. 
Occasionally  a  localized  empyema  is  met  with,  giving  rise  to 
similar  effects,  but  on  a  smaller  scale.  When  situated  on  the  left 
side  in  close  proximity  to  the  pericardium,  the  movements  of  the 
heart  may  be  transmitted  through  the  fluid  to  the  surface,  causing 
a  pulsation  which  can  be  seen  or  felt  (pulsating  empyema). 

In  the  early  stages  the  pleura  is  but  little  altered  in  structure, 
although  a  certain  amount  of  lymph  may  be  deposited  on  it ; 
in  old- standing  chronic  cases  it  becomes  very  dense  and  firm, 
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owing  to  a  development  of  fibro-cicatricial  tissue,  whilst  the 
surface  is  converted  into  a  layer  of  granulation  tissue,  similar  to 
that  found  in  all  chronic  abscesses.  The  lung  collapses  and 
retreats  backwards  towards  the  spine ;  at  first  its  alveolar  texture 
remains  unaltered  and  the  early  removal  of  the  exudation  enables 
it  to  re-expand,  as  a  result  of  the  atmospheric  pressure.  In 
chronic  cases,  however,  there  are  two  hindrances  to  this  expan- 
sion, viz.,  the  density  of  the  thickened  visceral  pleura,  which 
resists  the  atmospheric  pressure,  and  the  infiltration  and  sclerosis 
of  the  lung  tissue  itself.  Under  these  circumstances,  even  when 
the  exudation  is  entirely  removed,  the  lung  may  remain  collapsed, 
and  Nature  then  attempts  in  several  ways  to  remedy  the  mischief 
and  obliterate  the  pleural  cavity :  (a)  The  opposite  lung  undergoes 
expansion  and  hypertrophy,  and  together  with  the  heart  projects 
over  to  the  opposite  side ;  (b)  the  abdominal  viscera  and  dia- 
phragm are  displaced  upwards  ;  (c)  the  chest  wall  falls  in,  and  the 
spine  becomes  laterally  curved,  with  its  convexity  to  the  sound 
side ;  and  {d)  there  is  an  exuberant  growth  of  granulation  tissue 
from  the  surface  of  the  pleura.  In  a  certain  proportion  of  cases 
these  structural  changes  suffice  to  determine  a  cure,  but  in  others 
a  cavity  still  remains,  lined  with  thickened  pyogenic  membrane, 
and  discharging  pus  or  serum,  according  to  whether  or  not  sepsis 
is  present.  Under  these  circumstances  extensive  operative  inter- 
ference is  necessary. 

The  Diagnosis  of  empyema  is  readily  made  by  attention  to  the 
physical  signs,  and  confirmation  of  such  an  opinion  can  be  obtained 
by  puncture  with  a  sterilized  hypodermic  syringe.  A  medium - 
sized  needle  should  always  be  employed  for  this  purpose,  and  it  is 
well  to  insert  it  along  the  top  of  a  rib  after  drawing  the  skin  up 
or  down,  so  that  on  removal  a  valvular  puncture  results.  The 
character  of  the  organisms  contained  in  the  sample  of  pus  thus 
withdrawn  should,  if  possible,  be  ascertained,  since  it  has  been 
proved  that  the  Prognosis  depends  much  on  this  point.  Thus, 
an  empyema  due  to  the  presence  of  pneumococci,  presumably 
following  a  pneumonia,  runs  a  mild  course,  and  is  readily  cured, 
even  by  aspiration  alone ;  one  due  to  the  ordinary  pyogenic  cocci 
is  more  acute,  and  requires  drainage  with  or  without  resection 
of  a  piece  of  rib.  The  presence  of  tubercle  bacilli  renders  the 
outlook  much  more  serious,  whilst  the  addition  of  septic  organisms 
to  any  of  the  above  aggravates  the  process  and  much  impedes 
a  cure.  The  chronicity  or  not  of  the  affection  is  also  a  most 
important  element  in  the  prognosis,  since  the  later  the  treatment 
commences,  the  denser  are  the  adhesions  which  bind  down  the 
lung,  and  the  less  the  chance  of  its  re-expansion. 

Treatment  therefore  should  never  be  delayed ;  the  earlier  it  is 
undertaken,  the  better  the  results. 

Aspiration  may  be  adopted  in  the  first  instance,  but  is  generally 
to  be  regarded  as  of  an  exploratory  nature,  though  a  cure  will 
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occasionally  follow  when  the  empyema  is  of  pneumonic  origin. 
It  is,  however,  sometimes  of  value  in  order  to  relieve  for  a  time 
the  pressure  on  the  other  lung  and  the  resulting  dyspnoea,  and 
thus  allow  of  the  administration  of  an  anaesthetic  for  the  more 
serious  subsequent  operation. 

Drainage  of  the  pleural  cavity  through  an  external  incision  is 
the  treatment  almost  invariably  necessary,  and  the  opening  is 
best  made  either  in  the  mid-axillary  line  or  a  little  in  front  of  it, 
through  the  fifth  costal  interspace.  Under  special  circumstances 
it  may  be  necessary  to  open  the  pleural  cavity  at  a  lower  level, 
and  then  the  ninth  or  tenth  interspace  in  the  scapular  line  is 
selected.  Whether  a  portion  of  rib  need  be  removed  or  not,  is 
merely  a  question  of  mechanical  convenience;  if  the  drainage-tube 
can  be  efficiently  retained  between  the  ribs  without  resection,  well 
and  good  ;  but  if,  as  in  children,  the  space  is  narrow,  then  a 
portion  of  rib  must  be  removed.  An  incision  is  made  along  the 
course  of  a  rib  about  i^  inches  in  length,  and  the  periosteum 
stripped  up  from  both  the  superficial  and  deep  aspects  of  the  bone, 
so  as  to  enable  a  curved  raspatory  to  be  passed  beneath  it ;  at 
least  I  inch  of  the  rib  is  then  cut  away  with  bone  pliers.  The 
parietal  pleura  is  opened  sufficiently  to  enable  the  finger  to  be 
introduced  and  the  cavity  explored.  A  large  drainage-tube  is 
inserted,  just  long  enough  to  project  into  the  pleural  cavity,  and 
the  wound  immediately  covered,  so  as  to  prevent  as  far  as  possible 
the  entrance  of  unfiltered  air. 

Formerly  it  was  considered  desirable  to  thoroughly  wash  out 
the  pus ;  but  it  has  now  been  demonstrated  that  such  is  unneces- 
sary, and  occasionally  dangerous.  Several  cases  of  sudden  death 
have  followed  this  practice,  probably  due  to  reflex  irritation  of  the 
vagus.  In  chronic  cases,  where  sepsis  has  been  admitted,  irriga- 
tion is  often  beneficial,  but  the  following  points  must  be  attended 
to :  (i.)  The  fluid  employed  must  be  unirritating,  though  sterile ; 
(ii.)  it  must  be  at  the  temperature  of  the  body,  neither  too  hot  nor 
too  cold  ;  (iii.)  it  must  not  be  injected  with  such  force  as  to  impinge 
against  the  pleura  or  against  the  upper  surface  of  the  diaphragm ; 
and  (iv.)  free  exit  must  be  given  to  it,  so  as  to  prevent  tension 
from  accumulation  within  the  pleural  cavity. 

If  such  treatment  is  undertaken  sufficiently  early,  the  lung  may 
be  expected  to  expand,  the  discharge  steadily  diminishing,  and  the 
wound  ultimately  healing;  but,  as  we  have  already  explained,  such 
does  not  always  occur,  and  then  a  fistula  persists,  leading  into  a 
cavity  lined  with  a  thick  pyogenic  membrane,  discharging  a  variable 
amount  of  pus.  The  best  means  of  obtaining  a  cure  in  these  cases 
consists  in  removal  of  the  rigid  external  wall,  as  by  Estlander^s 
operaiiofiy  which  is  characterized  by  the  excision  of  portions  of  ribs 
comprising  the  outer  wall  of  the  cavity.  It  is  usually  carried  out 
through  a  vertical  incision  in  the  axillary  line,  the  ribs  being  freed 
from  their  periosteal  connections  ;  the  amount  excised  necessarily 
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varies  according  to  circumstances,  and  is  in  some  cases  very 
extensive.  The  fistulous  track  is  enlarged,  and  the  interior  of 
the  pleura  carefully  curetted  and  washed  out,  so  as  to  remove  all 
necrotic  and  degenerating  tissue ;  the  parietes  are  then  allowed  to 
fall  back  into  contact,  if  possible,  with  the  deeper  layer,  a  drainage- 
tube  is  inserted,  and  the  side  iirmly  bandaged.  A  modification 
of  this  proceeding  is  known  as  Schedcs  operation,  in  which  not 
only  are  the  ribs  removed,  but  also  the  intervening  tissues,  so 
that  the  subcutaneous  or  muscular  structures  in  the  flaps  are 
laid  down  upon  the  prepared  surface  of  the  deeper  layer  of  the 
pleura. 

Necessarily,  either  of  these  methods  of  treatment  is  associated 
with  considerable  deformity,  and  also  with  a  terrible  weakening 
of  the  side,  and  plans  have  been  suggested  to  obviate  this  by 
removing  portions  of  a  number  of  ribs  before  and  behind,  so  as 
to  leave  the  intervening  segment  free  to  collapse  without  totally 
destroying  the  osseous  thoracic  boundary.  Another  proceeding 
that  has  been  recently  introduced  and  practised  with  success  is 
the  stripping  of  the  thickened  pleura  away  from  the  collapsed 
lung,  so  as  to  enable  it  to  expand  once  more  (pulmonary  decortica- 
tion). Further  experience  is  needed  before  any  final  opinion  as 
to  the  merits  of  these  operations  can  be  given. 

Various  operative  proceedings  have  been  directed  to  the  lung 
substance  itself,  concerning  which,  however,  we  can  but  suggest 
a  few  points. 

Pneumotomy,  or  incision  of  the  lung,  has  been  undertaken  for 
not  a  few  pulmonary  lesions,  and  the  results  obtained  have  been 
rather  variable,  i.  For  tuberculous  cavities  it  is  of  little  use.  They 
are  usually  situated  at  the  apex  of  the  lung  and  drain  well ; 
the  original  disease  is  not  removed ;  and  the  general  health  is 
frequently  so  impaired  that  the  shock  of  the  operation  hastens  the 
inevitably  fatal  issue.  Hence  it  is  only  required  in  cavities  located 
in  the  lower  half  of  the  lung,  which  drain  badly,  and  the  difficulty 
of  diagnosing  such  a  condition  is  considerable.  2.  For  bronchiectases 
pneumotomy,  though  prima  facie  desirable,  has  given  but  little 
benefit,  since  it  is  uncommon  for  only  one  dilatation  of  the  bronchus 
to  exist.  In  suitable  cases,  however,  where  there  is  a  good  deal  of 
fcetid  secretion,  which  is  with  difficulty  expelled,  it  may  be  useful. 
3.  In  gangrene  of  the  lung  much  benefit  may  be  derived.  4.  The 
same  is  true  as  regards  pulmonary  abscess  following  pneumonia. 
5.  In  hydatid  disease  of  the  lung,  incision  and  drainage  have  so 
considerably  reduced  the  mortality  that  this  method  of  treatment 
should  alone  be  adopted. 

As  to  the  technique  of  the  operation,  the  first  thing  is  to  locate  the 
mischief,  and  this  is  effected  partly  by  a  careful  attention  to  the 
physical  signs,  partly  by  the  use  of  an  exploring  needle  or  syringe. 
An  incision  is   then    made,  and  a  portion  of  one  or   more  ribs 
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removed.  If  the  lung  is  adherent  to  the  thoracic  walls,  and  shows 
no  signs  of  retracting,  the  operation  may  be  continued  ;  but  if  no 
adhesions  are  present,  it  may  be  well  to  stuff  the  wound  with  gauze 
for  a  day  or  two,  so  as  to  determine  their  formation  and  thus  shut 
off  the  pleural  cavity.  The  lung  itself  may  be  punctured  with  sinus 
forceps  introduced  along  an  exploring  needle,  and  then  opened,  or 
may  be  incised  with  a  cautery.  The  abscess  or  other  'cavity  is 
thus  emptied  of  its  secretion,  and  a  drainage-tube  inserted.  As 
a  general  rule  it  is  unwise  to  scrape  or  irrigate  it,  for  fear  of  a 
communication  existing  with  any  of  the  larger  bronchi. 

Pneumectoxny,  or  excision  of  a  portion  of  the  lung,  has  been 
attempted  in  a  few  cases  of  tuberculous  disease  limited  to  the 
apex ;  the  operation  is,  however,  quite  unjustifiable,  since,  if  the 
affection  is  localized  to  the  apex,  it  can  often  be  cured  by  the 
physician,  whilst  if  it  is  more  diffuse  it  cannot  be  extirpated. 
Primary  malignant  tumours  of  the  lung,  moreover,  are  usually 
central,  and  the  diagnosis  can  rarely  be  made  early  enough  to 
warrant  an  attempt  at  removal.  The  only  conditions  under  which 
it  is  justifiable  to  excise  portions  of  lungs  are :  (a)  when  a  hernial 
protrusion  has  become  strangled  through  a  small  opening,  and 
cannot  be  reduced ;  and  {h)  when  malignant  disease  of  a  rib  has 
invaded  the  superficial  portion.  In  the  former  case,  the  base  of 
the  protrusion  is  transfixed  and  ligatured  prior  to  being  cut  away  ; 
in  the  latter,  the  disease  is  snipped  away  with  scissors,  and  bleeding 
stayed  by  cautery,  ligature,  or  plugging. 

Wounds  of  the  Heart. 

Wounds  of  the  Heart  and  great  vessels  are  so  usually  fatal 
either  immediately  or  within  a  few  hours,  that  it  is  unnecessary 
to  discuss  them  here  in  any  detail.  If  the  patient  does  not  die 
at  once,  he  suffers  from  intense  shock  and  prostration,  combined 
with  a  weak  and  turbulent  action  of  the  heart,  great  pain  in 
the  chest  and  dyspncea,  whilst  the  pulse  is  scarcely  to  be  f6lt. 
Free  haemorrhage  occurs  if  there  is  an  external  wound,  but  if 
the  opening  in  the  pericardium  is  small  and  valvular,  the  heart's 
action  may  be  brought  to  a  standstill  by  the  pressure  of  the  blood 
within.  Should  the  patient  survive,  pericarditis  generally  super- 
venes, and  is  often  of  a  purulent  type.  As  to  Treatment,  the  great 
essential  is  to  keep  the  individual  absolutely  quiet,  and  with  the 
head  low.  The  external  wound  should  be  purified,  but  during 
the  stage  of  primary  shock  no  attempt  should  be  made  to  explore 
it,  either  by  finger  or  probe,  for  fear  of  dislodging  a  clot.  Later 
on  the  question  of  exploration  may  be  raised,  and  more  than  one 
case  has  now  been  published  in  which  the  surgeon  has  success- 
fully sutured  a  stab-wound  in  the  ventricle.  To  expose  the  heart 
for  this  purpose  it  is  usual  to  turn  up  a  trap-door  flap  of  the 
chest   wall,   including   portions   of    the   fourth   and   fifth   costal 
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cartilages  and  ribs.     Other  cases  are  reported  in  which  a  wound 
of  the  heart  has  healed  spontaneously,  and  the  patient  survived 

for  many  years. 

Efltasion  Into  tlie  Pericardinm,  whether  serous  or  purulent,  may 
occasionally  require  surgical  treatment  in  order  to  reheve  symp- 
toms of  cardiac  failure,  due  to  the  pressure  of  the  exudation. 
For  serous  pericarditis  all  that  is  needed  is  to  aspirate  the  cavity. 
This  is  usuiUly  undertaken  close  to  the  left  border  of  the  sternum 
in  the  fifth  interspace,  or  1^  inches  from  the  left  margin  of  that 
bone  through  the  fourth  or  fifth  interspace,  so  as  to  avoid  the 
internal  mammary  trunk,  which  courses  down  about  a  finger's 
breadth  from  the  border. 

For  suppurative  pericarditis  an  incision  may  be  made  in  the 


10— Artipccial  Resfiratioh  bv  Sylvesters  Method  (First  Stage) 
The  arms  are  grasped  jusi  above  the  elbows,  and  raised  well  above  the  heaii 
so  as  to  expand  the  thorax. 

same  situation  after  removing  the  fourth  or  fifth  costal  cartilage, 
the  cavity  washed  out,  and  even  a  drainage-tube  inserted.  Care 
must  be  taken  to  prevent  infection  of  the  mediastinal  tissues,  and 
this  can  sometimes  be  accomplished  by  stitching  the  pericardium 
to  the  parietes  before  opening  it. 

Asphyxia. 

Aaphyxis.  or  ApntM,  is  the  term  applied  to  indicate  the  condition  arising 
from  interference  with  or  stoppage  of^the  respiratory  act.  If  this  has  nol 
proceeded  lo  any  Rreat  extent  it  15  termed  Dyipn«M;  when,  however,  the 
obstruction  is  so  marked  that  the  patient  is  obliged  I 
sitting  position,  the  term  OrttaDpnoa  is  applied  lo  it 

Tlie  CaiiMi  of  aspliyxia  may  tw  classified  as  follows 

1,  Conditions  arising  from  the  presence  of  almon 
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air-passages,  e.g.,  foreign  bodies,  blood-clot,  or  pus  from  the  bursting  of  an 
abscess  or  aneurism  ;  serum,  as  in  oedema  of  the  lung  ;  mucus  or  muco-pus,  as 
in  bronchitis ;  the  consolidated  exudation  in  pneumonia ;  diphtheritic  mem- 
brane ;  or  irrespirable  gases  ;  e.g.,  nitrogen,  hydrogen,  carbonic  acid  gas,  etc. , 
as  in  suffocation.  Death  by  drowning  usually  arises  from  a  similar  cause, 
viz.,  the  replacement  of  air  by  water  in  the  respiratory  passages. 

2.  Causes  arising  in  the  walls  of  the  air-passages,  such  as  diminution  of 
their  lumen  from  inflammatory  congestion,  as  in  oedema  of  the  glottis ; 
cicatricial  stenosis ;  the  presence  of  new  growths,  or  the  displacement  of  parts, 
as  in  cut  throat  ;  or  the  falling  back  of  the  root  of  the  tongue  after  partial 
excision  of  that  organ. 

3.  Extrinsic  causes,  or  those  arising  outside  the  air-passages,^.^.,  in  the 
neck :  strangling,  hanging,  garrotting,  etc. ;  the  presence  of  tumours,  such  as 


Fig.  311. — Sylvester'.s  Method  of  Artificial  Respiration 

(Second  Stage). 

The  arms  are  brought  down  to  the  side,  and  pressed  firmly  inwards  against  the 
thoracic  parietcs  so  as  to  expel  the  air.  These  two  stages  are  alternately 
repeated  about  fifteen  times  in  the  minute. 


goitres  or  aneurisms :  a  retro-pharyngeal  abscess  or  tumour,  and,  under 
exceptional  circumstances,  displacement  backwards  of  the  sternal  end  of  the 
clavicle.  Within  the  ///onijr  gradually  increasing  obstruction  to  the  respiration 
may  be  caused  by  the  presence  of  tumours,  aneurisms,  or  effusion  into  the 
pericardium  or  pleura. 

4.  Nervous  causes,  e.g.,  paralysis  or  spasm  of  the  larynx,  and  paralysis  of  the 
diaphragm,  either  from  peripheral  lesions,  such  as  the  pressure  of  aneurisms 
or  tumours  on  the  nerve  trunks,  or  from  central  causes,  such  as  a  lesion  in  the 
upper  part  of  the  spinal  cord  or  medulla.  It  may  also  arise  from  paralysis  of 
the  respiratory  centre,  as  from  an  overdose  of  chloroform. 

5.  In  many  forms  of  cardiac  disease  the  lungs  may  l)ecome  engorged  with 
stagnant  blood,  leading  gradually  to  dyspnoea,  ortliopnoca,  and  finally  asphyxia, 
owing  to  the  increasing  difficulty  in  eliminating  the  excessive  accumulation  of 
carbonic  acid. 
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The  Treatment  of  the  different  conditions  giving  rise  to  asphyxia  cannot  here 
be  dealt  with  in  extenso.  We  can  only  indicate  the  general  plan  of  treatment 
to  be  adopted.  A  rapid  examination  is  at  once  made,  to  ascertain,  if  possible, 
the  cause  of  the  mischief,  and  whether  its  onset  has  been  gradual  or  sudden. 
If  it  has  been  gradually  developing,  it  is  not  uncommonly  due  to  some  thoracic 
condition  which  cannot  be  relieved ;  if,  however,  its  onset  has  been  sudden, 
and  not  the  result  of  any  evident  lesion,  the  neck  and  chest  should  be  bared, 
and  examined  for  signs  of  traumatism,  the  mouth  opened,  the  tongue  drawn 
forwards,  and  the  glottis  examined  with  the  finger  to  see  that  the  passages  are 
clear.  The  patient  should,  if  necessary,  be  removed  into  fresh  air,  and  arti- 
ficial respiration  at  once  commenced.  Breathing  can  sometimes  be  excited 
by  alternately  dashing  hot  and  cold  water  over  the  thorax,  whilst  electric 
stimulation  of  the  phrenic  nerve  may  also  be  undertaken,  one  electrode  being 
placed  over  the  neck,  and  the  other  on  the  epigastrium.  The  administra- 
tion of  oxygen  instead  of  air  is  useful  during  the  earlier  stages,  whilst  if  the 
condition  is  due  to  cardiac  disease  with  distension  of  the  right  side  of  the 
heart,  venesection  holds  out  the  best  hope  of  relief.  Obstruction  within  the 
larynx  needs  tracheotomy  or  intubation,  as  also  other  conditions  associated 
with  pressure  on  the  trachea. 

In  cases  of  threatened  death  from  drowning,  the  first  care  must  be  directed 
to  clearing  the  air-passages  and  mouth  of  water,  weeds,  etc..  by  rapid  inver- 
sion, drawing  the  tongue  well  forwards,  and  swabbing  out  the  pharynx ;  or  the 
patient  is  turned  on  his  face,  with  a  firm  pillow,  or  coat  rolled  up,  placed 
beneath  the  thorax  ;  and  the  chest  is  compressed  so  as  to  help  in  the  evacua- 
tion of  the  water,  which  runs  out  of  the  mouth.  Artificial  respiration  can 
then  be  commenced. 

Artificial  Sespiration  is  required  in  a  variety  of  surgical  conditions,  and  is 
best  undertaken  by  what  is  known  as  Sylvester's  method.  In  this  the  patient 
lies  on  his  back,  with  a  pillow  beneath  the  shoulders,  the  mouth  opened,  and 
the  tongue  drawn  forwards.  The  arms  are  then  grasped  just  above  the  elbows 
and  drawn  upwards  above  the  patient's  head,  so  as  to  expand  the  chest  through 
the  action  of  the  great  pectoral  muscles  (Fig.  310).  This  position  is  main- 
tained for  about  two  seconds,  and  then  the  arms  are  lowered  to  the  side,  and 
pressed  firmly  against  the  ribs,  so  as  to  determine  a  forcible  expiratory  act 
(Fig.  311).  At  the  end  of  about  two  seconds  more  the  arms  are  again  elevated, 
and  the  same  cycle  passed  through.  This  should  be  repeated  about  fifteen 
times  a  minute,  and  the  operator  must  be  careful  not  to  use  too  great  violence, 
or  to  unnecessarily  hurry^  over  it,  as  harm  rather  than  good  thereby  results. 

Another  less  satisfactory  method  consists  in  alternately  compressing  the 
lower  part  of  the  thorax  and  abdomen  with  the  hands,  so  as  to  drive  out  a 
certain  amount  of  air,  and  then  by  suddenly  relieving  the  pressure  the  elastic 
expansion  of  the  chest  walls  draws  in  a  fresh  supply 
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CHAPTER  XXXI. 
DISEASES  OF  THE  BREAST. 

Congenital  Malformations  of  the  breast  are  much  more  common 
than  is  usually  supposed.  One  or  more  accessory  breasts  or 
nipples  are  found  either  below  the  normal  one  or  just  above  it, 
but  sometimes  they  have  been  found  in  the  axilla,  on  the  outer 
side  of  the  thigh,  or  other  curious  situations.  They  are  often  of 
a  most  rudimentary  nature,  but  in  a  few  cases  they  have  secreted 
milk.  The  existence  of  these  structures  probably  explains  the 
occasional  origin  of  cancer  in  unusual  situations,  such  as  the 
axilla.     Very  rarely  the  breasts  are  entirely  absent. 

Affections  of  the  Nipple. 

Fissures  of  the  Nipple  (cracked  nipples)  seldom  occur  apart  from 
lactation,  and  may  usually  be  traced  to  a  want  of  care  and  cleanli- 
ness on  the  part  of  the  mother,  associated  with  a  tender  condition 
of  the  skin,  which  might  have  been  prevented  by  bathing  the 
parts  during  the  later  weeks  of  pregnancy  with  spirit,  so  as  to 
harden  them.  The  actual  lesion  is  brought  about  by  leaving  the 
nipples  wet  after  nursmg.  The  superficial  layers  of  epithelium 
become  macerated,  and  are  easily  rubbed  off,  thus  exposing  the 
more  delicate  and  sensitive  deeper  parts,  which  are  irritated  and 
inflamed  by  the  repeated  acts  of  suction.  As  a  result,  nursing 
becomes  painful,  and  if  persisted  in,  the  wound  may  be  infected, 
the  inflammation  spreading  to  the  breast  substance  along  the 
duct  or  lymphatics,  or  extending  along  the  superficial  lymphatics 
to  the  axillary  glands. 

Treatment. — The  best  way  to  prevent  the  occurrence  of  cracks 
is  to  bathe  the  nipples  with  some  dilute  antiseptic,  such  as  boric 
lotion,  immediately  after  nursing,  and  then  to  dry  them  thoroughly. 
If  at  all  tender,  a  little  powdered  boric  acid  and  starch  may  be 
dusted  over  them  in  the  intervals.  When  a  fissure  has  formed, 
it  should  be  dressed  with  cooling  or  antiseptic  lotions — eg,,  lotio 
plumbi  or  lotio  acidi  borici.  Sometimes  more  stimulating  appli- 
cations are  required,  such  as  a  solution  of  sulphate  of  copper, 
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or  even  of  nitrate  of  silver.  It  is  also  recommended  to  paint 
the  sore  with  equal  parts  of  glycerine  and  sulphurous  acid. 

Eczema  of  the  Nipple  may  be  of  a  simple  nature,  needing  nothing 
but  ordinary  treatment,  or  it  may  take  on  special  features,  being 
then  known  as  Paget's  Disease  {dermatitis  maligna)^  a  condition  by 
some  supposed  to  be  due  to  the  presence  and  action  of  psorosperms. 
It  presents  a  smooth,  red,  raw  surface,  discharging  an  abundant 
yellowish  viscid  fluid,  and  may  occasionally  spread  widely  beyond 
the  areola.  It  is  almost  invariably  a  precursor  of  cancer,  and, 
indeed,  some  authorities  maintain  that  from  the  first  the  disease  is 
malignant,  and  not  eczematous,  in  nature.  The  cancerous  tumour 
is  usually  located  beneath  the  nipple,  and  may  resemble  either  a 
duct  cancer,  or  an  ordinary  scirrhus.  No  local  treatment  is  of  any 
avail,  and  the  disease,  when  once  recognised  with  certainty,  is  best 
treated  by  removal  of  the  breast  and  axillary  glands. 

Abscess  of  the  Areola  is  not  uncommon  in  young  girls  about 
the  age  of  puberty,  arising  in  the  sebaceous  follicles,  and  requiring 
no  special  notice. 

Chancre  of  the  Nipple  is  rarely  seen  in  the  mothers  of  syphilitic 
children  (Colles's  law,  p.  136),  but  much  more  commonly  in  wet 
nurses. 

Primary  Tumours  of  the  Nipple  are  met  with,  such  as  papilloma, 
sebaceous  cysts,  and  occasionally  epithelioma. 

Inflammatory  Affections  of  the  Breast. 

Acuta  Mastitis  is  naturally  most  often  observed  is  puerperal 
women,  owing  to  the  sudden  establishment  of  function  in  the 
breast  after  the  birth  of  a  child,  and  to  its  maintained  activity 
during  lactation.  It  results  most  commonly  from  a  sore  or 
cracked  nipple,  through  which  pyogenic  organisms  find  their 
way  into  the  breast  substance,  either  along  the  lymphatics  or 
the  gland  ducts.  In  the  former  case  the  inflammation  is  mainly 
interstitial  in  character,  the  pus  diffusing  itself  widely  between 
the  lobules;  in  the  latter  the  pus  forms  primarily  within  the 
alveoli  of  the  glandular  substance,  but  subsequently  spreads 
beyond  it.  Simple  obstruction  to  one  or  more  of  the  ducts  from 
inflammation  of  the  nipple,  without  any  external  wound,  also 
determines  inflammation,  which  is  frequently  non-suppurative  in 
character.  In  non-puerperal  women  acute  mastitis  may  result  from 
injury,  or  may  be  pyaemic  in  origin.  Occasionally  a  metastatic 
inflammation  of  the  breast  occurs  after  the  disappearance  of  the 
parotid  swelling  in  mumps ;  whilst  in  girls  about  the  age  of 
puberty  a  subacute  inflammation,  involving  both  the  breast  and 
areola,  and  even  terminating  in  suppuration,  has  been  observed. 
In  newly-born  infants  a  similar  inflammation,  occasionally  running 
on  to  suppuration,  has  been  seen,  possibly  resulting  from  an 
infection  of  the  gland  ducts  during  birth  with  cocci  from  the 
maternal  passages.     A  slight  enlargement,  with  congestion  of  the 
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breasts,  often  occurs  after  birth,  and  may  be  due  to,  or  is  certainly 
aggravated  by,  the  foolish  habit  followed  by  ignorant  midwives  of 
pulling  or  forcibly  squeezing  them  in  order  *  to  break  the  nipple- 
strings/ 

Signs  and  Symptoms. — An  inflamed  breast  is  characterized  by  the 
organ  becoming  swollen,  acutely  painful,  and  tender.  The  gland 
lobules  are  felt  to  be  enlarged  and  indurated,  whilst  if  lactation  is 
progressing,  the  secretion  is  to  some  extent  impaired  ;  but  owing 
to  the  inability  of  the  mother  to  allow  the  child  to  relieve  the 
organ,  on  account  of  the  pain  produced  thereby,  considerable  ten- 
sion results  from  accumulation  of  milk.  If  suppuration  follows, 
the  skin  over  the  breast  becomes  red  and  cedematous,  and, 
according  to  the  situation  of  the  pus,  three  different  forms  of 
acute  abscess  of  the  breast  are  described:  (a)  Supramammary 
abscess  is  the  term  applied  to  a  collection  of  pus  in  the  sub- 
cutaneous tissue ;  it  is  often  entirely  unconnected  with  the  organ, 
or  may  originate  in  the  superficial  lobules.  It  is  strictly  limited, 
and  does  not  burrow  deeply,  coming  readily  to  the  surface. 
(b)  An  iniYamammary  abscess  is  that  most  commonly  met  with,  the 
pus  developing  within,  and  distending  the  lobules,  or  infiltrating 
the  cellular  tissue  around  them ;  it  is  usually  diffused  widely 
throughout  the  organ,  and  may  point  at  several  spots.  When 
very  acute,  or  in  debilitated  women,  especially  if  it  has  been 
allowed  to  progress  without  treatment,  the  inflammatory  process 
may  actually  determine  gangrene  of  the  glandular  tissue,  {c)  A 
submammary  abscess  is  one  forming  in  the  cellular  tissue  beneath 
the  breast.  It  may  spread  from  the  deep  lobules,  but  more 
frequently  arises  in  connection  with  disease  of  some  of  the 
adjacent  ribs  or  cartilages,  or  as  a  celluHtis.  In  these  cases  the 
breast  is  pushed  forwards,  and  becomes  prominent,  floating,  as 
it  were,  on  a  bed  of  pus.  The  abscess  usually  points  at  the 
periphery  of  the  organ,  perhaps  in  several  places,  but  most  com- 
monly at  the  lower  and  outer  quadrant. 

Inflammation  of  the  breast  occurs  in  women  who  are  anaemic 
and  weakly.  Even  the  simple  forms  are  associated  with  some 
fever  and  malaise,  and  this  becomes  greatly  exaggerated  if 
suppuration  ensues,  owing  partly  to  the  severe  pain  thereby 
induced,  and  partly  to  the  absorption  of  toxins. 

The  Treatment  of  simple  acute  mastitis  consists,  in  the  first 
place,  in  supporting  the  inflamed  gland  by  means  of  a  sling  or 
bandage,  and  in  binding  the  arm  to  the  side,  so  as  to  keep  at 
rest  the  pectoral  muscle,  on  which  it  lies.  Fomentations  are 
then  applied,  and  any  tension  due  to  retained  secretion  is  relieved 
by  the  breast-pump.  The  bowels  are  opened,  and  the  patient 
placed  on  a  light  and  nourishing  diet,  whilst  stimulants  and 
tonics,  such  as  iron  and  quinine,  may  be  judiciously  administered. 

As  soon  as  the  acute  stage  has  passed,  friction  with  warm 
oil,  or  the  inunction  of  a  belladonna  ointment,  is  advisable. 
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When  suppuration  is  threatening,  the  breast  may  be  poulticed 
until  fluctuation  is  detected ;  but  under  no  circumstances  must 
the  abscess  be  allowed  to  burst  into  the  poultice,  and  thus  become 
septic.  If  such  a  practice  is  permitted,  chronic  suppuration 
ensues,  and  the  breast  may  become  riddled  with  sinuses.  The 
most  rigid  asepsis  must  be  maintained  in  these  cases,  and  as  soon 
as  pus  is  evidently  present,  an  incision  should  be  made  to  permit 
of  its  escape.  In  the  supramammary  variety  it  matters  little  in 
which  direction  the  cut  is  made,  since  the  pus  is  always  superficial 
to  the  breast  tissue.  In  the  true  intramammary  abscess^  the  incisions 
should  radiate  from  the  nipple.  One  or  more  may  be  needed, 
and  these  should  be  made  with  a  free  hand,  so  as  to  allow  of  the 
insertion  of  the  finger,  and  the  opening  up  of  any  pockets  or 
lobules  which  are  distended  with  matter.  A  drainage-tube  is 
inserted  for  a  time,  and  gradually  shortened  day  by  day,  until 
its  entire  removal  is  permissible.  When  the  chief  incisions  are 
needed  above  the  nipple,  it  is  often  wise  to  make  a  counter-opening 
in  the  lower  half  of  the  breast,  and  generally  on  the  outer  side, 
to  permit  of  more  efficient  drainage.  With  such  treatment  the 
best  of  results  may  be  attained,  and  it  is  interesting  to  note  how 
quickly  the  contour  of  the  breast  is  restored,  and  how  slight  is  the 
permanent  injury  inflicted  on  the  parts.  The  submammary  abscess 
is  best  opened  towards  the  lower  and  outer  side,  but  also  at  any 
spot  where  pus  points. 

If  septic  sinuses  persist  after  an  abscess  has  burst,  their  orifices 
should  be  enlarged,  and  their  walls  thoroughly  scraped  and  dis- 
infected ;  deep  cavities  should  be  efficiently  drained  and  stuffed 
with  gauze,  so  as  to  ensure  the  wounds  healing  by  granulation. 

Chronic  MaBtitis  occurs  in  two  forms — one,  a  localized  affection 
of  one  segment  of  the  breast  (chronic  lobar  mastitis),  the  other 
involving  the  smaller  lobules  and  interstitial  tissue  (chronic  lobular 
or  interstitial  mastitis). 

1.  Chronic  Lobar  Mastitis  is  by  no  means  unfrequent  as  a 
result  of  imperfect  involution  of  the  organs  at  the  cessation  of 
lactation,  but  may  arise  from  blows  or  squeezes,  and  especially 
in  young  women  ;  it  may  also  follow  a  subacute  or  acute  attack, 
which  has  not  ended  in  suppuration.  It  is  characterized  by 
an  enlargement  of  one  or  more  lobes  of  the  organ,  which  are 
usually  tender,  and  often  excessively  painful,  the  pain  being  of 
a  neuralgic  character,  and  increased  during  menstruation.  The 
condition  is  of  comparatively  little  importance,  but  may  give  rise 
to  a  great  deal  of  anxiety  and  worry.  All  that  is  necessary  in  the 
shape  of  Treatment  is  to  support  the  part  and  keep  the  arm  at 
rest  in  a  sling,  whilst  an  ointment  containing  belladonna,  or  a 
belladonna  plaster,  may  be  applied. 

2.  Chronic  Lobular  or  Interstitial  Mastitis  is  an  affection  of 
much  interest,  which  occurs  most  frequently  in  women  with  small 
or  atrophic  breasts,  who  have  passed,  or  are  near  to,  the  climacteric, 
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being  then  merely  an  exaggeration  of  the  sclerosis  which  occurs 
normally  at  that  epoch.  It  is,  however,  sometimes  met  with  at 
an  earlier  age.  Pathologically,  it  is  characterized  by  diffuse  over- 
growth and  infiltration  of  the  connective  tissue,  which  becomes 
sclerosed  and  thickened.  This  is  associated  with  well  marked 
epithelial  proliferation,  so  that  sometimes  in  the  earlier  stages  the 
acini  are  filled  with  a  thick  cheesy  or  grumous  material  which 
can  be  squeezed  out  in  thread-like  masses,  often  of  a  dirty  brown 
or  greenish -yellow  colour.  Cysts  are  formed  in  the  gland  tissue, 
partly  by  liquefaction  of  this  proliferated  epithelium,  partly  by 
exudation  into  the  acini  of  serous  fluid,  which  is  unable  to  find  an 
exit  owing  to  the  pressure  of  the  interstitial  growth.  Such  are 
known  as  '  involution  cysts,'  and  the  fluid  contained  therein  is 
usually  clear  and  limpid  ;  but  may  be  brown  and  turbid,  firom 
admixture  of  blood  ;  intracystic  growths  are  not  present.-  As  a 
rule,  many  of  these  cysts  are  scattered  widely  through  the  breast 
substance,  but  they  are  small  and  insignificant ;  occasionally  one 
or  more  of  them  become  notably  enlarged,  and  give  the  patient 
the  impression  of  a  tumour. 

Clinical  History. — The  condition  often  passes  unnoticed  in  the 
early  stages,  until  a  distinct  lump  has  formed,  which  is  nodular 
and  indurated  to  the  touch,  and  often  very  painful.  The  breast 
may  be  somewhat  enlarged,  and  there  is,  perhaps,  some  retraction 
of  the  nipple,  owing  to  contraction  of  the  interstitial  tissue  ;  but 
this  is  by  no  means  an  essential  feature.  A  scanty  serous  dis- 
charge from  the  nipple  is  sometimes  noticed.  The  skin  seldom 
becomes  adherent  to  the  swelling,  whilst  the  lymphatic  glands  in 
the  axilla  may  he  enlarged  and  tender  owing  to  sympathetic 
irritation.  On  careful  examination  of  the  breast,  the  affection  is 
rarely  limited  to  one  particular  region,  for  although  a  distinct 
enlargement  of  one  portion  may  be  present,  yet  the  whole  organ 
feels  more  or  less  *  lumpy,'  and  not  unfrequently  the  other  breast 
participates  in  the  same  change.  Small,  rounded,  elastic  spots 
can  often  be  detected  on  careful  palpation,  and  indicate  the 
presence  of  cysts.  There  may  be  but  little  pain,  although  this 
is  sometimes  one  of  the  most  marked  features  of  the  case;  it 
is  of  a  neuralgic  type,  and  usually  increased  at  the  menstrual 
periods. 

If  left  to  run  its  course,  the  disease  may  remain  much  in  the 
same  condition  for  many  years,  and  even  in  time  disappear; 
but  more  frequently  it  slowly  progresses,  and  then  results  in 
one  of  three  conditions :  (a)  General  atrophy^  the  breast  becoming 
shrunken,  hard,  and  nodular,  {b)  More  frequently  general  cystic 
disease  follows,  a  condition  in  which  the  organ  becomes  trans- 
formed into  a  number  of  cysts  held  together  by  dense  connective 
tissue,  (c)  There  is  some  question  as  to  whether  or  not  cancer  is 
a  sequela  of  this  disease ;  but  there  is  abundant  evidence  to  prove 
that  any  continued  source  of  irritation  in  an  organ  like  the  breast 
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renders  an  individual  with  a  cancerous  tendency  more  liable  to 
its  development. 

The  Diagnosis  is  sometimes  easy,  but  the  condition  often 
simulates  somewhat  closely  a  scirrhous  tumour.  The  chief 
points  of  distinction,  however,  lie  in  the  facts  (i.)  that  the  whole 
breast  is  more  or  less  involved;  (ii.)  that  the  opposite  organ 
is  very  often  similarly  affected ;  (iii.)  that  enlargement  of  the 
axillary  glands  is  less  common  than  in  scirrhus,  and  even  if  en- 
larged they  are  not  hard,  as  in  the  latter  disease ;  (iv.)  that  the 
skin  is  usually  free  from  the  mass ;  (v.J  that  the  tumour  is 
never  adherent  to  the  pectoral  fascia,  nor  is  it  of  the  stony  hard- 
ness of  a  scirrhus;  and  (vi.)  that  it  is  often  more  disseminated 
and  less  defined  than  a  cancerous  growth,  (vii.)  Moreover, 
on  careful  palpation  with  the  flat  of  the  hand,  it  is  often  impos- 
sible to  make  out  any  distinct  lump,  the  so-called  tumour  merging 
into  the  surrounding  tissues ;  this  never  occurs  in  scirrhus,  the 
growth  always  being  easily  detected  with  the  flat  of  the  hand. 
Small  cysts  can  also  be  felt  as  localized  elastic  spK)ts  in  the  in- 
flammatory mass.  Of  course  it  is  possible  for  the  two  conditions 
to  co-exist,  and  in  doubtful  cases  an  exploratory  incision,  and 
microscopic  examination  of  a  pK)rtion  of  the  tissue,  can  alone  be 
depended  on. 

Treatment. — In  the  early  stages  friction  with  some  sedative 
application  may  be  used  at  the  same  time  that  the  breast  is 
supported,  and  freed  from  the  irritation  of  badly-fitting  stays. 
Firm  and  equable  pressure,  as  by  strapping,  is  also  useful  in  some 
cases,  whilst  iodide  of  potassium  may  be  administered.  If  a  definite 
tumour  is  present,  or  if  many  cysts  can  be  detected,  and  especially 
if  the  patient  is  anxious  and  worried  about  herself,  it  is  wise  to 
remove  the  affected  portion,  or  even  better  to  excise  the  whole 
breast,  especially  when  there  is  a  family  history  of  malignant 
disease. 

Localized  or  Encysted  Chronic  Abscess  is  usually  associated 
with  pregnancy,  and  is  characterized  by  the  formation  of  an 
indurated  mass  in  the  breast  substance,  which  slowly  softens, 
giving  rise  to  a  sense  of  fluctuation,  although  when  the  abscess 
walls  are  very  thick,  as  is  often  the  case,  it  may  be  exceedingly 
difficult  to  detect  this.  Retraction  of  the  nipple  is  not  uncommonly 
present,  and  the  axillary  glands  may  be  enlarged.  The  condition 
has  frequently  been  mistaken  for  a  tumour,  but  is  recognised 
from  it  -  by  its  incorporation  with  the  breast  substance,  by  its  lack 
of  definition,  and  by  the  fact  that  on  careful  examination  elasticity 
can  be  felt  at  its  centre,  which  is  almost  always  less  resistant  than 
the  margin,  whereas  the  opposite  is  the  case  with  a  tumour.  In 
cases  of  doubt  the  insertion  of  a  grooved  needle  or  an  exploratory 
incision  will  settle  the  diagnosis.  Some  few  of  these  chronic 
abscesses  of  the  breast  are  of  a  tuberculous  nature. 
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Treatment  consists  in  opening  the  abscess  cavity,  scraping  out 
its  interior,  disinfecting  with  pure  carbolic  acid,  if  .tuberculous,  and 
draining  or  stuffing  it. 

Diffase  Tuberculous  Disease  of  the  breast  is  very  uncommon. 
Scattered  nodules  of  caseous  material  are  developed  in  the  inter- 
acinous  tissue,  which  break  down  into  pus,  and  come  to  the  surface 
at  various  spots.  The  breast  may  thus  become  riddled  with  sinuses 
discharging  caseous  pus.  It  may  be  associated  with  tuberculous 
disease  of  the  lungs,  whilst  a  like  affection  may  arise  secondarily 
in  the  axillary  glands ;  possibly  in  some  cases  the  primary  trouble 
lies  in  the  glands,  the  breast  being  subsequently  involved. 

Treatment  should  be  carried  out,  if  possible,  by  incision,  scraping, 
and  purification  of  the  cavities ;  but  if  the  tuberculous  foci  are 
multiple,  it  is  wiser  to  amputate  the  breast. 

Occasionally  a  chronic  tuberculous  submammary  abscess  forms  as  a 
.result  of  a  similar  affection  of  the  ribs  or  costal  cartilages.  It 
develops  slowly,  pushing  the  breast  forwards,  and  is  easily  recog- 
nised, although  the  causative  lesion  can  only  be  ascertained  by 
explpration.  It  must  be  opened  thoroughly,  and  its  wall  scraped 
and  disinfected,  whilst  attention  is  also  directed  towards  the  affected 
bone. 

Syphilitic  Diseases  of  the  Breast. — As  already  pointed   out,  a 

.primary  sore  may  be  met  with  on  the  nipple ;  secondary  mucous 

tubercles,  or  condylomata,  are  found  in  a  similar   situation   or 

beneath  a  pendulous  breast,  whilst  superficial  and  deep  gummata 

have  in  rare  cases  formed  in  the  tertiary  period  of  the  disease. 

Cysts  of  the  Breast. 

When  the  structure  of  the  breast,  its  abundance  of  ducts  and 
alveoli,  and  its  complex  lymphatic  distribution  are  considered,  it 
is  not  surprising  that  many  different  forms  of  cystic  changes  are 
associated  therewith.     The  following  are  the  more  important : 

I.  Acinous  or  Retention  Cysts  arise,  as  the  name  suggests,  from 
some  obstruction  to  the  ducts  or  lobules,  whereby  the  secretion  of 
the  organ  is  unable  to  escape.  They  are  met  with  most  frequently 
in  women  during  or  after  the  puerperal  period,  a  milk  cyst,  or 
galactoceUy  being  then  produced.  It  usually  results  from  compres- 
sion of  one  or  more  of  the  ducts,  connected  with  a  sore  nipple,  and 
contains  inspissated  milk  ;  it  forms  a  rounded  swelling,  and  is 
located  near  the  nipple.  The  wall  is  lined  with  cuboidal  oi 
columnar  epithelium,  according  to  whether  a  portion  of  the  lobule 
or  the  duct  itself  is  implicated;  if,  however,  it  attains  any  great 
size,  the  epithelium  may  become  flat  and  squamous.  This  is  sur- 
rounded by  a  fibro-cicatricial  layer,  the  thickness  of  which  increases 
with  the  chronicity  of  the  case.  It  is  treated  by  laying  the  part 
open,  removing  the  contents,  and  stuffing  or  draining  the  cavity. 
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Similar  glandular  cysts  form,  as  already  described,  in  the  course 
of  chronic  interstitial  mastitis,  and  are  then  known  as  involution 
cysts ;  in  long-standing  cases,  general  cystic  disease  of  the  breast 
may  supervene. 

Retention  cysts  have  also  been  described  as  resulting  from 
irritation  of  the  nipple,  as,  for  instance,  when  a  young  non- 
pregnant woman  constantly  puts  a  baby  to  her  breast ;  the 
organ  becomes  enlarged,  the  epithelium  proliferates,  and  a  thin 
serous  fluid  is  secreted,  which  does  not  entirely  escape  and  by 
its  distension  of  the  lobules  gives  rise  to  what  may  be  termed 
irritation  cysts.  They  may  in  time  undergo  spontaneous  absorp- 
tion, but  Erichsen  describes  a  case  of  this  nature  in  which  the 
swellings  did  not  disappear  until  the  patient  subsequently  became 
pregnant. 

Again,  one  frequently  finds  cystic  dilatation  of  the  ducts  and 
lobules  arising  in  connection  with  certain  tumours  of  the  breast, 
such  as  duct  papilloma,  duct  cancer,  or  cysto-adenoma.  In  the 
latter  cases  haemorrhage  from  the  contained  growth  is  often 
seen,  giving  rise  to  a  blood-stained  discharge  trom  the  nipple. 
A  scirrhous  growth  also  occasionally  starts  from  the  wall  of  an 
acinous  cyst. 

In  most  of  these  retention  cysts,  discharge  from  the  nipple 
occurs  on  squeezing  the  organ. 

2.  Interacinous  Oysts  develop  in  the  interstitial  tissue  of  the 
breast. 

{a)  Serous  C/sts  originate,  it  is  supposed,  from  a  dilatation  of 
lymph  spaces.  They  may  be  uni-  or  multi-locular,  perhaps  more 
frequently  the  latter.  They  are  lined  by  a  smooth,  shiny  layer  of 
endothelium,  and  contain  serum,  perhaps  blood-stained,  and  in 
old-standing  cases  cholesterine ;  being  separate  from  the  gland- 
substance,  they  never  give  rise  to  a  discharge  from  the  nipple,  and 
intracystic  growths  are  unknown.  They  are  usually  surrounded 
by  a  wall  of  connective  tissue  which  may  become  exceedingly 
thick  and  dense.  Occasionally,  however,  they  project  under  the 
skin,  and  if  the  walls  remain  thin,  fluctuation,  and  even  trans- 
lucency,  can  be  observed,  leading  to  the  condition  sometimes 
badly  termed  a  hydrocele  of  the  breast. 

The  Diagnosis  of  a  serous  cyst,  if  the  wall  is  thick,  is  often  a 
matter  of  considerable  difficulty,  as  it  resembles  in  many  ways  a 
scirrhus.  It  is  recognised,  however,  by  the  facts  that  the  growth 
is  incorporated  with  the  breast  substance,  usually  occurring  near 
its  under  surface  ;  that  on  careful  examination  an  elastic  resistance 
is  transmitted  to  the  fingers,  quite  distinct  from  the  stony  hardness 
of  a  scirrhus ;  that  there  is  no  retraction  of  the  nipple,  and  no 
enlargement  of  the  axillary  glands,  whilst,  as  a  rule,  the  patient 
complains  of  but  little  pain.  The  diagnosis  in  cases  of  doubt  may 
be  readily  determined  by  inserting  a  jjrooved  needle,  or  by  an 
exploratory  incision,  which  should  be  made  of  sufficient  depth  to 
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ensure  the  thorough  division  of  the  mass,  for  fear  that  a  small 
cyst  surrounded  by  walls  of  fibrous  tissue,  half  an  inch,  or  even 
an  inch,  in  thickness,  should  be  mistaken  for  a  solid  tumour. 

Treatment. — Although  it  may  suffice  to  lay  the  cavity  open  and 
drain  it,  it  is  decidedly  wiser  to  remove  it  completely. 

(b)  True  Hydatid  Cysts  are  occasionally  met  with,  manifesting 
the  general  characteristics  described  at  p.  189. 

3.  Cysts  may  also  arise  in  connection  with  cancerous  or  sar- 
comatous tumours,  from  degeneration  of  tissue  in  the  former  case, 
and  from  haemorrhage  into  the  substance  of  the  latter. 

4.  Dermoid  Cysts  are  described ;  but  it  is  a  little  doubtfid  whether 
old  galactoceles  have  not  been  mistaken  for  them. 

Tumours  of  the  Breast. 

In  investigating  any  case  of  tumour  of  the  breast,  the  surgeon 
must  never  arrive  at  a  hasty  conclusion,  but  only  give  an  opinion 
as  to  its  nature  after  a  careful  and  detailed  examination.  Thus, 
the  age  and  previous  history  of  the  patient  should  be  considered, 
as  also  the  family  history.  Simple  tumours  generally  arise  at  an 
earlier  date  than  the  malignant,  whilst  the  sarcomata  usually 
affect  younger  individuals  than  the  carcinomata.  There  can  be 
little  doubt,  moreover,  as  to  the  occasional  tendency  of  tumours 
to  run  in  families.  The  length  of  time  for  which  the  swelling  has 
been  observed  should  be  ascertained,  and  whether  or  not  it  varies 
in  size  at  the  menstrual  periods.  The  general  appearance  of  the 
patient  should  be  noted,  as  also  the  fact  whether  or  not  pain, 
local  or  neuralgic,  is  experienced.  It  is  not  unusual  for  pain  to 
be  referred  to  that  part  of  the  shoulder  supplied  by  the  posterior 
division  of  the  second  intercostal  nerve,  the  anterior  branch  of 
which  goes  to  the  breast.  A  careful  inspection  of  the  organ 
should  then  be  made,  comparing  it  with  the  opposite  breast,  so 
that  any  signs  of  asymmetry  may  be  noted.  Dimpling  of  the  skin, 
projection  of  the  tumour  or  of  the  whole  gland,  and  the  situation 
and  condition  of  the  nipple,  are  the  chief  points  to  which  attention 
should  be  directed.  Examination  of  the  tumour  with  the  flat  of 
the  hand,  accompanied  by  gentle  pressure  of  the  finger-tips,  must 
then  be  undertaken ;  it  is  not  enough  to  pick  up  the  breast 
substance  between  the  fingers,  as  thereby  false  impressions  are 
obtained.  The  relation  of  the  tumour  to  the  gland,  its  shape,  its 
consistency,  whether  fluctuating  or  not,  and  its  mobility  on  super- 
ficial, deep  and  surrounding  parts  should  all  be  investigated.  To 
this  end  the  breast  must  also  be  examined  with  the  arm  raised 
well  above  the  head,  so  as  to  put  the  fibres  of  the  pectoralis  major 
on  the  stretch  ;  transverse  movement  of  the  organ  across  the 
fibres  is  always  possible,  unless  the  growth  is  fixed  to  the  thoracic 
wall ;  movement  in  the  direction  of  the  fibres  is  at  once  limited  if 
the  tumour  has  invaded  the  muscle,  or  even  if  the  overlying  fascia: 
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is  seriously  involved.  Finally,  the  lymphatic  glands  in  the  axilla 
must  be  carefully  examined,  as  also,  in  suspicious  cases,  the 
supraclavicular  glands  and  the  opposite  breast  and  armpit. 

The  chief  types  of  tumour  met  with  in  the  breast  may  be 
arranged  in  three  groups :  the  adenomata,  the  sarcomata,  and  the 
cancers.  A  few  other  conditions  have  been  observed,  but  are  so 
rare  that  they  need  no  special  description,  e,g.^  lipoma,  fibroma, 
chondroma,  and  osteoma. 

Adenoid  Tumours  of  the  Breast. — Four  different  varieties  of 
tumour  are  included  in  this  group,  viz.,  the  adenoma,  adeno- 
fibroma,  the  so-called  adeno-sarcoma,  and  the  cysto-adenoma. 
Each  oJF  these  is  characterized  pathologically  by  the  following 
conditions :  (a)  Spaces  lined  by  cuboidal  epithelium  are  present  in 
all ;  they  may  be  tubular  or  slit-like  in  nature,  simulating  normal 
gland  tissue,  or  they  may  become  distended  and  cystic,  (b)  The 
epithelium  lining  their  walls  is  in  one  or  more  layers,  but  scarcely 
ever  arranged  so  methodically  or  evenly  as  in  the  normal  structure. 
It  is  always  limited  by  the  basement  membrane,  and  has  no 
tendency  to  extend  beyond  it.  {c^  The  spaces  usually  contain 
fluid,  more  or  less  abundant  accordmg  to  the  amount  of  dilatation 
present,  and  generally  serous  in  character,  though  perhaps  brown 
or  reddish  in  colour  from  admixture  with  blood,  (d)  Not  un- 
frequently  intracystic  growths  are  present,  and  in  one  form,  the 
cysto-adenoma,  these  are  a  specially  prominent  feature  of  the 
case,  (e)  The  alveolar  spaces  are  surrounded  by  interstitial  tissue, 
which  may  vary  considerably  in  amount,  and  be  either  simple  or 
complex  in  structure. 

Pure  Adenoma  Mammse  is  said  to  exist  when  the  proportion  of 
interstitial  tissue  to  gland  substance  is  similar  to  that  which  obtains 
elsewhere  in  the  breast.  It  is  very  uncommon  and  requires  no 
special  notice,  the  clinical  characters  not  differing  from  those  of 
fibro-adenoma,  and  its  pathological  nature  being  only  specifically 
recognised  on  microscopic  examination. 

Fibro-adenoma  (or  Adeno-fibroma)  is  the  most  common  mam- 
mary tumour  met  with  in  young  people  before  the  age  of  thirty ; 
it  is  often  attributed  to  a  blow  or  squeeze,  and  doubtless  correctly. 
It  occurs  as  a  more  or  less  rounded  or  oval  mass,  which,  if  placed 
superficially,  moves  freely  in  the  breast  substance,  and,  indeed, 
may  be  described  as  floating  in  it  (Fig.  312);  if  situated  deeply, 
it  still  appears  freely  moveable,  but  its  definition  is  less  evident. 
Sometimes  several  such  growths  are  found  in  the  same  breast. 
A  fibro-adenoma  is  usually  firm,  and  more  or  less  elastic  in  con- 
sistency, of  slow  growth,  whilst  it  may  be  either  painless,  or  in 
anaemic  and  neurotic  women  exceedingly  painful,  the  pain  often 
increasing  at  the  menstrual  periods.  There  is  no  concurrent 
enlargement  of  the  axillary  glands,  unless  arising  from  other 
causes,  and  no  retraction  of  the  nipple,  with  w-hich  it  is  entirely 
unconnected,  whilst  the  skin  over  it  does  not  dimple.     The  general 
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health  is  unimpaired  unless  the  patient  is  suffering  from  an 
associated  anasmia.  On  section  after  removal  the  tumour  is  of 
a  greyish-white  colour,  becoming  pink  on  exposure  to  the  air. 
It  IS  more  or  less  foliated  in  texture,  being  compared  by  Virchow 
to  the  section  of  a  cabbage  ;  'no  juice  can  be  obtained  on  scraping 
the  cut  surface  with  a  scalpel,  although  on  pressure  some  fluid 
of  a  thick  glutinous  or  mucoid  nature  may  escape.  Microscopi- 
cally, the  tumour  consists  of  imperfectly  developed  glandular 
elements,  surrounded  by  a  considerable  amount  of  firm  interstitial 
tissue,  but  ducts  are  never  present.  The  tumour  is  distinctly 
encapsuled,  except  at  the  one  spot,  through  which  vessels  enter, 
and  at  which  it  is  connected  with  the  neighbouring  mammary 
tissue.     It  is  stated  that  flbro- adenomata  are  occasionally  con- 
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verted  into  sarcomata,  thus  changing  their  type  from  simple  to 
■malignant ;  the  evidence,  however,  as  to  this  is  not  conclusive. 

The  Diagnosis  is  readily  made  if  the  above  signs  are  considered. 
An  adenoma  differs  from  chronic  interstitial  mastitis  or  a  serous 
cyst  by  its  exact  definition  and  free  mobility,  whilst  from  malig- 
nant tumours  it  is  distinguished  by  its  slow  rate  of  growth,  and 
its  freedom  from  adhesions  either  to  the  skin  or  to  surrounding 
parts. 

The  Treatment  consists  in  its  removal,  which  is  easily  effected 
by  cutting  down  upon  the  tumour  in  a  direction  radiating  from 
the  nipple,  until  the  capsule  is  reached,  when  the  mass  is  enu- 
cleated from  its  surroundings  with  a.  few  touches  of  the  knife. 

Diffuse  ETpertropliy  of  the  breast  (Fig.  313)  is  usually  fibro- 
adenomntous  in  nature,  and  consists  of  a  general  enlargement  of 
the  organ,  lioth  gland  substance  and  interstitial  tissue  participating 
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in  the  process,  and  hence  the  breast  becomes  firm  and  indurated. 
It  may  be  uni-  or  bi-laterai,  perhaps  more  frequently  the  latter, 
and  generally  occurs  in  adolescents.  The  size  varies  considerably, 
but  the  breasts  may  become  enormous,  hanging  down  by  their 
weight,  and  perhaps  to  such  an  extent  as  to  rest  on  the  knees  of 
the  patient  when  sitting.  They  are  usually  painless,  although 
sometimes  neuralgia  is  noticed.  Functionally  they  are  useless,  as 
even  if  the  patient  becomes  pregnant,  secretion  of  milk  but  rarely 
occurs.     The  only  treatment  is  amputation. 


The  so-called  Adeno -sarcoma  is  very  similar  in  type  to  the 
adenoma,  differing  from  it  mainly  in  the  increased  rate  of  growth, 
in  its  soft  consistency,  and  in  the  fact  that  the  interstitial  tissue  is 
of  a  more  embryonic  character,  and,  indeed,  is  often  of  a  mucoid 
nature.  It  is  really  a  soft  fibro-adenoma,  and  usually  occurs  in 
women  at  a  somewhat  earlier  period  of  life  than  sarcoma  or 
cancer — viz.,  between  the  ages  of  twenty-five  and  thirty-five.  It 
may  consist  from  the  first  of  a  localized  tumour,  increasing 
rapidly  in  size,  or  it  may  possibly  commence  as  a  simple  hard  or 
chrome  fibro-adenoma,  which,  after  remaining  quiet  for  a  time, 
takes   on   a   more  active  development.      It    remains,   however, 
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throughout  its  course  strictly  encapsitled,  and  when  large  may 
lead  to  pressure  atrophy  of  the  true  gland  substance.  It  is  soft 
and  elastic  in  consistency,  usually  painless,  and  freely  moveable 
on  the  surrounding  breast  tissue.  The  skin  over  it  remains 
healthy,  although  distended  and  atrophic  when  the  tumour  is  of 
large  size ;  the  nipple  shows  no  sign  of  retraction ;  the  axillary 
glands  are  not  involved,  and  there  is  no  systemic  invasion.  On 
removal  the  section  is  similar  to  that  of  a  fibro-adenoma,  but  cysts 
are  often  present,  as  also  areas  of  mucoid  softening,  somewhat 
resembling  sago.  It  can  be  readily  removed  in  its  entirety,  and 
does  not  tend  to  recur. 

OTSto-adenoma  iSyn. :  Cysto-urconu;  Adenocele,  etc.)  is  a  con- 
dition characterized  by  a  marked  development  of  intracystic 
growths,  fibro- papillomatous  in  nature,  within  the  dilated  acini 


Fw,.  3i4.-CvsTo.AimNOMA  Mamm*.     (Mcseum  of  Roval  Collbob  of 
Surgeons.) 
The  libro-papillomalous  growths  are  seen  projecting  from  a  large  cyst,  into 
which  a  bristle,  passed  down  (he  nipple,  enlers.     A  glass  rod  has  been 
passed  through  a  perforation  in  (he  sLm  into  the  cyst. 

of  a  newly-formed  mass  of  adenomatous  tissue,  or  within  the 
smaller  ducts  (Fig.  314).  It  usually  has  a  definite  capsule,  and 
then  the  normal  gland  tissue  may  be  pressed  aside,  and  perhaps 
atrophies.  Several  cysts  are,  as  a  rule,  present,  and  may  be  of 
great  size,  the  intracystic  growths  also  varying  in  amount.  These 
latter  consist  of  branched  processes  something  hke  a  cauliflower 
in  appearance,  covered  with  cuboidal  or  columnar  epithelium; 
they  are  exceedingly  vascular,  and  htemorrliage  into  the  cavity  of 
the  cyst  frequently  occurs,  as  also  a  blood-stained  discharge  from 
the  nipple.  They  are  due  to  a  proliferation  of  the  interacinous 
tissue,  which  pushes  the  epithelial  wall  of  the  duct  or  acinus 
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before  it.  The  tumour  produced  is  irregular  in  outline,  owing  to 
the  projection  of  the  cysts ;  it  is  usually  painless,  and  unaccom- 
panied by  enlargement  of  the  axillary  glands ;  if  of  large  size,  blue 
veins  are  seen  coursing  over  it.  In  the  later  stages  the  capsule 
becomes  adherent  to  the  integument,  and,  finally,  owing  to  the 
pressure  of  the  tumour,  the  skin  may  give  way,  allowing  the 
growth  to  protrude.  Such  will  be  followed  by  the  development 
of  a  fungating  mass,  which  bleeds  readily,  and  becomes  extremely 
offensive.  With  care  a  probe  can  be  passed  between  the  intra- 
cystic  portion  of  the  growth  and  the  thinned  and  stretched  skin, 
which  has  merely  given  way,  and  is  not  incorporated  with  it ;  this 
fact  is  a  ready  means  of  distinguishing  this  condition  from  a  fun- 
gating  encephaloid  cancer.  The  tumour  is  essentially  benign  in 
nature ;  it  is  never  disseminated  generally,  and  can  be  readily  and 
completely  removed,  so  that  there  is  but  little  tendency  to  recur. 
In  the  early  stages  it  is  unnecessary  to  take  away  the  entire  breast 
if  the  tumour  can  be  efficiently  dealt  with  otherwise,  but  in  the 
later  stages  the  whole  organ  should  be  excised. 

Somewhat  similar  in  nature  to  the  above  is  the  condition  known 
as  a  duct  papilloma.  This  is  characterized  by  the  development  of 
a  soft  polypoid  papillomatous  mass,  generally  of  small  size,  in  the 
interior  of  one  of  the  terminal  galactophorous  ducts,  which  in 
consequence  becomes  dilated.  A  discharge  of  blood-stained  serum 
results,  and  there  is  usually  but  little  tumour  to  be  felt,  although 
the  nipple  may  be  slightly  pushed  forwards  and  rendered  pro- 
minent. It  is  often  the  precursor  of  a  duct  cancer.  Amputation 
of  the  breast  will  in  many  cases  be  needed,  although  it  may  be. 
feasible  in  some  to  deal  with  the  tumour  alone. 

Sarcoma  of  the  Breast  is  not  a  common  disease.  It  originates 
in  the  connective  tissue  of  the  organ,  being  deeply  placed  in  its 
substance,  or  perhaps  more  frequently  developing  in  the  outer 
and  upper  quadrant.  It  is  of  two  chief  types :  (a)  The  round- 
celled  sarcoma  forms  a  soft,  somewhat  elastic  swelling,  which 
grows  rapidly,  and  although  often  limited  at  first  by  a  fibrous 
membrane,  the  capsule  tends  sooner  or  later  to  give  way,  allowing 
the  growth  to  become  diffused  through  the  organ.  It  sometimes 
gives  rise  to  secondary  growths  in  the  axillary  glands,  or  becomes 
disseminated  throughout  the  body  by  means  of  the  bloodvessels. 
Cysts  often  occur  in  its  substance,  resulting  either  from  haemor- 
rhage or  occasionally  from  the  dilatation  of  an  incorporated 
glandular  alveolus;  in  the  latter  case  the  cavity  will  be  lined 
with  epithelium.  Myxomatous  changes  are  also  not  unfrequently 
observed,  and  in  the  more  rapidly  growing  recurrent  tumours 
the  mass  is  often  a  true  myxo-sarcoma.  It  usually  occurs  in 
women  between  the  ages  of  thirty  and  forty,  i,e.,  somewhat  earlier 
than  scirrhus,  whilst  its  rapid  growth  and  the  absence  of 
retraction  of  the  nipple  or  dimpling  of  the  skin  are  useful 
diagnostic  features.     Should  pregnancy  follow,  the  tumour  may 
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increase  in  size  at  an  alarming  rate.  In  the  infiltrating  forms  it 
is  almost  impossible  to  distinguish  it  from  encephaloid  cancer, 
except  on  microscopic  examination,  (ft)  A  spifidle-celled  sarcoma, 
or  fibro-sarcoma,  is  also  met  with,  forming  a  rounded  or  oval 
tumour,  more  limited  than  the  above,  and  growing  somewhat  less 
rapidly.  It  somewhat  simulates  an  adenoma,  but  is  more  closely 
connected  with  the  breast  substance.  The  axillary  glands  are 
but  rarely  involved,  and  the  sarcomatous  nature  is  recognised 
by  the  microscope  and  by  the  great  tendency  of  the  growth  to 
recur  even  after  apparently  complete  removal ;  on  account  of  this 
latter  feature,  the  name  of  *  recurrent  fibroid  tumour  *  (Paget)  was 
formerly  applied  to  it.  The  recurrences  generally  tsuce  place  at 
gradually  diminishing  intervals,  and  the  tumour  may  then  become 
softer  and  more  vascular  ;  occasionally  the  tendency  to  recur  seems 
to  wear  itself  out  after  the  performance  of  several  operations. 

The  Treatment  of  sarcoma  mammae  consists  in  the  removal  of 
the  entire  organ  at  as  early  a  date  as  possible,  together  with  the 
axillary  glands. 

Cancer  of  the  Breast. 

No  organ  of  the  body,  with  the  exception  of  the  uterus,  is  more 
frequently  the  seat  of  cancer  than  the  female  breast :  it  also  occurs 
in  the  male  subject,  but  is  about  a  hundred  times  less  common 
than  in  the  other  sex. 

JEtiology. — The  breast  is  an  organ  subject  to  great  changes 
in  functional  activity,  richly  supplied  with  blood,  and  closely 
associated  by  nervous  connections  with  other  organs  of  the  body, 
especially  the  uterus.  At  the  climacteric  its  functions  are  at  an 
end,  and  as  it  always  undergoes  a  certain  amount  of  fibrosis  or 
degeneration,  it  can  be  readily  understood  that  changes  are 
very  likely  to  ensue  which  may  result  in  the  formation  of  a 
cancerous  tumour.  Such  is  usually  met  wuth  after  the  age  of 
forty,  although  the  disease  may  prove  fatal  at  a  much  earlier 
date.  It  equally  affects  women  who  have  borne  children  and 
nulliparae,  and  the  question  whether  or  not  the  woman  has  nursed 
her  children  seems  to  have  but  little  influence.  The  left  breast 
is  more  often  affected  than  the  right.  It  is  frequently  attributed 
to  some  injury,  such  as  a  blow  or  squeeze  ;  whilst  there  is  little 
doubt  that  badly-fitting  stays  are  responsible  for  a  certain  per- 
centage of  the  cases.  It  not  uncommonly  follows  eczema  of  the 
nipple,  especially  that  variety  known  as  Paget's  eczema ;  chronic 
interstitial  mastitis  may  also  possibly  be  an  occasional  precursor 
of  this  affection.  The  question  as  to  heredity  is  one  exceedingly 
difficult  to  decide,  and,  although  it  may  be  a  marked  feature  of 
some  cases,  it  is  somewhat  doubtful  whether,  as  a  general  rule,  it 
has  any  considerable  influence. 

Two  distinct  types  of  cancer  are  met  with  in  the  breast — viz., 
acinous  or  glandular  cancer  (including  scirrhus  and  encephaloid), 
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and  duct  cancer.  Colloid  degeneration  of  either  of  the  former 
varieties  has  been  observed,  but  is  very  uncommon. 

I .  Acinous  Cancer  is  the  form  almost  invariably  seen ;  the 
division  into  scirrhus  and  encephaloid  is  entirely  artificial, 
depending  on  the  greater  or  less  amount  of  fibrous  stroma 
present  in  any  particular  case. 

Scirrhus  usually  commences  as  a  hard  circumscribed  mass, 
situated  most  commonly  in  the  outer  half  of  the  organ.  It  is 
closely  united  to,  if  not  absolutely  incorporated  with,  the  breast 
substance,  and  on  careful  digital  examination  its  margin  is  not 
so  accurately  defined  as  at  nrst  appears.  In  the  early  stages  it 
is  entirely  distinct  from  the  skin,  which  moves  freely  over  its 
surface ;  but  as  growth  proceeds,  the  stroma  contracts,  and,  by 
dragging  on  the  suspensory  ligaments  passing  from  the  mamma 
to  the  skin,  the  latter  structure  becomes  more  or  less  fixed,  and 
hence,  on  attempting  to  move  it  upon  the  tumour,  an  appearance 
of  dimpling  results.  At  the  same  time,  the  whole  breast  is  acted 
upon  in  a  similar  manner,  so  that  the  affected  organ  often  seems 
to  be  smaller  than  the  other;  and,  since  the  upper  half  of  the 
gland  is  usually  affected,  the  nipple  may  be  drawn  up  so  as  to  lie 
at  a  higher  level  than  its  fellow,  as  well  as  being  retracted  from  the 
traction  of  the  growth  on  the  galactophorous  ducts  (Fig.  315).  The 
tumour  itself  is  rarely  one  of  great  size,  so  lon^  as  it  retains  its 
scirrhous  nature ;  it  is  sometimes  extremely  pamful  and  tender, 
but  not  uncommonly  the  pain  is  intermittent,  and  of  a  neuralgic 
type,  extending  to  the  shoulder,  and  perhaps  only  elicited  on  mani- 
pulation. As  the  growth  increases  in  size,  it  becomes  adherent  to 
the  pectoral  fascia,  and  may  even  infiltrate  the  underlying  muscular 
substance,  so  that,  on  examination,  with  the  arm  extended  and 
abducted,  it  is  found  that,  although  moveable  across  the  fibres  of 
the  muscle,  the  breast  cannot  be  moved  with  them. 

The  lymphatic  glands  in  the  axilla  soon  become  enlarged,  the 
disease  rarely  lasting  many  months  without  this  complication. 
Those  running  with  the  long  thoracic  vessels  under  cover  of  the 
pectoralis  major  are  first  involved,  and,  as  the  case  progresses, 
the  remaining  axillary  and  subscapular  sets  become  similarly 
affected,  and  even  after  a  time  the  supraclavicular.  When  the 
deeper  part  of  the  breast  is  attacked,  the  disease  may  spread  to 
the  mediastinal  glands  along  the  lymphatics,  which  accompany 
the  nutrient  vessels  arising  from  the  internal  mammary  trunk ; 
and  thus  intrathoracic  deposits  develop,  which  even  extend  along 
the  subpleural  connective  tissue,  and  affect  the  pleural  cavity  and 
lungs.  In  those  cases  where  the  primary  growth  is  situated  near 
the  inner  border  of  the  breast,  the  free  lymphatic  anastomosis 
across  the  middle  line  allows  of  the  transmission  of  the  disease  to 
the  glands  in  the  opposite  axilla,  and  sometimes  a  similar  affection 
of  the  opposite  breast  arises  from  this  cause. 

The  skin  may  be  implicated  in  many  ways,   (a)  We  have  already 
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mentioned  the  dimpling  which  is  met  with  over  the  tumour  in  the 
early  stages.  As  the  case  proceeds,  the  cancer  extends  outwards 
along  the  suspensory  hands  of  fascia,  so  that  the  skin  itself  becomes 
invaded,  feeling  firm  and  brawny,  and  looking  congested  and 
purplish  in  colour,  whilst  a  branny  desquamation  is  usually  present. 
A  crack  or  fissure  at  length  forms,  giving  exit  to  a  little  serous 
discharge,  which  at  first  scabs  over,  but  finally  leaves  an  ulcerated 
surface,  which  s'owly  extends,  and  may  attain  considerable  dimen- 
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Thepalienl  li ail  allowed  the  tumour  to  Rrow  for  1  wo  years  The  whole  of  the 
left  breast  was  infiltrated  and  raised  above  llie  le\el  of  the  other  OTEan  ; 
llie  nipple  was  retracted. 

sions.  A  typical  scirrhous  nkee  is  hollowed  out  and  excavated  ;  its 
surface,  if  kept  clean,  is  covered  with  smooth  granulations,  dis- 
charging a  considerable  amount  of  sanious  fluid,  but  if  neglected, 
it  becomes  sloughy  and  offensive;  it  is  surrounded  by  a  projecting 
elevation  of  the  tumour  substance,  forming  a  sort  of  rampart  around 
it.  (i)  Less  commonly  the  disease  becomes  disseminated  through 
the  skin,  giving  rise  to  a  series  of  dusky-red,  button-like  masses  of 
cancer,  surrounded  by  skin  which  is  often  apparently  unaffected  ; 
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or  the  whole  cutaneous  surface  of  the  organ  may  become  infiltrated 
and  thickened,  constituting  the  condition  known  as  cancer  en 
cuirasst.  In  the  earlier  stages  the  skin  is  thickened  and  firmer  than 
usual ;  but  the  mouths  of  the  sebaceous  glands  are  enlarged  and 
very  evident,  giving  it  a  coarse  appearance  like  '  pig-skin,'  or  the 
rind  of  an  orange  (ptau  d'orange  of  French  authors).  Later  the 
colour  becomes  dusky,  and  the  skin  so  contracted  and  indurated 
that  it  is  impossible  to  wrinkle  it ;  the  sebaceous  glands  may 


Fig.  316.— Side  View  of  the  same  Breast  as  in  Fig.  315. 
The  retracted  nipple  is  well  seen,  as  also  the  commencing  infiltration  of  the 
skin  towards  the  axilla,  whilst  the  linea-  albicanles  are  also  infiltrated 
and  swollen. 

exude  an  abundant  secretion,  which  becomes  inspissated  on  the 
surface  into  crusts  01  scabs,  which  are  independent  of  any  ulcera- 
tion. This  process  often  extends  widely  beyond  the  limits  of 
the  breast,  invading  the  whole  thoracic  wall,  and  even  running 
over  the  shoulder  to  the  back  of  the  head  or  neck ;  it  is  due  to  a 
diffuse  extension  of  the  disease  along  the  cutaneous  lymphatics, 
and  in  its  most  typical  form  is  slow  in  its  development,  the  patient 
perhaps  living  for  many  years.     Localized  buttons  or  nodules  of 
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cancer  are  often  found  scattered  through  the  affected  area. 
(c)  Occasionally  one  meets  with  a  much  more  rapid  form  of 
cancerous  lymphangitis,  in  which  the  skin  becomes  similarly 
affected,  but  the  growth  is  not  unfrequently  associated  with  what 
is  supposed  to  be  a  *  weeping  *  eczema,  due  in  reality  to  the 
yielding  of  dilated  lymphatics,  that  can  be  easily  seen  on 
examining  with  a  lens.  The  process  spreads  widely  and  rapidly, 
and  cancerous  nodules  appear  here  and  there  in  the  infiltrated 
area ;  the  prognosis  is  of  course  very  grave. 

In  the  later  stages,  the  patient  passes  into  a  state  of  cachexia, 
becoming  emaciated  and  exhausted.  Ulcerated  surfaces  of  con- 
siderable size  may  exist,  and  the  tumour  is  fixed  to  the  thoracic 
wall,  even  invading  the  ribs.  The  arm  on  the  affected  side  is 
swollen  and  brawny,  owing  to  the  pressure  of  the  enlarged  glands 
on  the  main  lymphatics  and  veins  of  the  limb,  constituting  a 
condition  of  lymphatic  or  solid  oedema.  Secondary  deposits  also 
develop  in  the  viscera,  and  may  lead  to  various  symptoms, 
according  to  the  situations  in  which  they  are  placed.  Finally, 
death  from  exhaustion  ends  the  scene. 

Encephaloid  or  Acute  Cancer  occurs  less  frequently  as  a  some- 
what soft,  rapidly-growing  tumour,  which  quickly  infiltrates  the 
whole  organ,  and  gives  rise  to  secondary  lymphatic  and  visceral 
affections  at  a  much  earlier  date  than  scirrhus.  It  does  not  tend 
to  cause  retraction  of  the  nipple  or  dimpling  of  the  skin,  the  latter 
structure  being  distended,  and  with  blue  veins  coursing  under 
it.  The  breast  becomes  enlarged  and  prominent,  the  skin  is 
c;radual]y  invaded  by  the  tumour,  ulceration  follows,  and  a  foul 
mngating  mass  sooner  or  later  sprouts  up  through  the  opening. 
The  cancer  that  attacks  young  women  is  often  of  this  type,  and 
the  prognosis  necessarily  very  grave. 

Finally,  in  elderly  women,  a  chronic  form  of  cancer  is  met 
with,  known  as  Atrophic  Scirrhus,  in  which  the  disease  lasts  for 
many  years  without  much  definite  extension.  Cases  have  been 
known  to  persist  for  fifteen  or  twenty  years,  the  patient  at 
length  dying  of  some  intercurrent  malady,  although  in  the  great 
majority  dissemination  has  ultimately  occurred.  The  special 
characters  are  due  to  the  excessive  contraction  of  the  stroma, 
as  a  result  of  which  the  cellular  elements  become  crushed  and 
practically  destroyed.  The  nipple  is  deeply  retracted,  and  the 
tumour  and  breast  substance  in  the  most  marked  cases  are 
scarcely  discernible. 

2.  Duct  Cancer  is  a  somewhat  rare  form  of  the  disease,  the 
exact  nature  of  which  is  still  under  discussion,  and  there  is  very 
little  doubt  that  se\  eral  distinct  types  have  been  described  under 
this  name.  It  is  sometimes  characterized  by  the  development  of 
one  or  more  nodules  of  a  malignant  papillomatous  nature  within 
the  dilated  ducts,  and  usually  situated  not  far  from  the  nipple. 
These  growths  are  covered  with  columnar  epithelium,  and  may. 
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indeed,  be  looked  upon  as  forms  of  columnar  cancer.  They  are 
exceedingly  vascular,  and  a  blood-stained  discharge  from  the 
nipple  is  usual.  They  always  grow  slowly,  and  when  situated 
near  the  skin  give  rise  to  a  round  dusky-red  swelling.  The  nipple 
is  not  retracted,  and  lymphatic  enlargement  not  constant.  In 
other  cases  the  dilated  alveoli  are  occupied  by  masses  of  pro- 
liferated epithelial  cells  of  a  spheroidal  type,  which  arrange 
themselves  into  more  or  less  definite  papillomatous  growths,  whilst 
cystic  degeneration  also  occurs.  Either  of  these  varieties  may 
be  associated  with  a  development  of  ordinary  scirrhus  in  some 
other  part  of  the  breast.  The  diagnosis  can  only  be  established 
with  certainty  by  microscopic  examination  after  removal. 

The  duration  of  cancer  varies  considerably  in  the  different  forms. 
The  encephaloid  type  runs  a  rapid  course,  and  will  probably 
destroy  the  patient's  life  in  six  to  twelve  months.  Duct  cancer 
is  very  slightly  malignant,  whilst  atrophic  scirrhus  is  similarly 
slow  in  growth,  and  in  both  death  may  be  postponed  for  a  con- 
siderable period,  or  is  often  due  to  some  intercurrent  malady. 
Cancer  en  cuirasse  is  variable  in  its  course,  being  sometimes 
tolerably  rapid,  and  at  others  chronic;  it  cannot  be  cured  by 
operation,  on  account  of  its  early  and  extensive  dissemination. 
A  circumscribed  scirrhous  tumour  is  stated  to  end  fatally,  on  an 
average,  in  two  or  three  years  if  no  operative  treatment  is  under- 
taken, whilst  removal  of  the  mass  will  probably  add  another 
year  or  eighteen  months  to  the  patient's  life.  These  figures 
are,  however,  derived  from  statistics  of  operations  performed 
before  the  general  adoption  of  the  more  exact  and  extensive 
measures  which  are  now  usually  undertaken,  and  it  is  likely  that 
they  considerably  under-estimate  the  benefits  derived  from  such 
interference. 

The  Pathological  Anatomy  of  cancer  is  discussed  in  Chapter  VII. 

The  Diagnosis  of  scirrhus  from  chronic  interstitial  mastitis  and 
chronic  abscess  or  cyst  has  been  already  considered  (p.  871).  From 
tumours  of  the  adenoid  type  it  is  easily  distinguished.  The  stony 
hardness  of  a  scirrhus,  its  union  with  the  breast  substance,  its 
limited  mobility,  the  dimpling  of  the  skin,  retraction  of  the  nipple, 
and  enlargement  of  the  axillary  glands,  are  the  chief  local  charac- 
teristics to  be  noted.  Non-malignant  tumours  are  more  elastic 
to  the  touch,  more  moveable,  and  usually  quite  circumscribed  in 
outline,  whilst  the  skin,  though  expanded,  does  not  become 
adherent ;  the  nipple  is  rarely  retracted,  and  the  axillary  glands 
remain  of  normal  size.  It  is  often  impossible  to  distinguish  a 
cancerous  from  a  sarcomatous  tumour,  except  on  microscopic  examina- 
tion ;  a  round-celled  sarcoma  closely  resembles  an  encephaloid 
cancer,  although  it  is  usually  more  circumscribed — at  any  rate, 
in  the  early  stages.  The  fibrosarcoma  may  sometimes  be  mis- 
taken for  scirrhus,  but  it  is  more  defined  in  outline,  does  not  cause 
retraction  of  the  nipple  or  dimpling  of  the  skin,  whilst  lymphatic 
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enlargement  is  not  a  constant  accompaniment.  A  cysto-adenoma 
presents  no  difficulty  in  diagnosis  if  the  skin  is  entire,  and  the  cysts 
prominent ;  but  when  ulceration  has  taken  place,  and  a  f ungating 
bleeding  mass  protrudes,  it  is  not  unlike  the  later  stage  of  aji 
encephaloid  cancer  or  fungating  round-celled  sarcoma.  It  can 
be  distinguished,  however,  by  the  fact  that  a  probe  can  some- 
times be  passed  under  the  skin  for  some  distance  into  the  cavity 
of  the  cyst,  whilst  lymphatic  enlargement  is  rare. 

Treatment. — This  necessarily  consists  in  the  removal  of  the 
tumour  by  operation ;  but  in  order  to  give  the  patient  as  good  a 
chance  as  possible  of  a  permanent  cure,  the  excision  must  include 
the  whole  of  the  breast,  the  greater  portion  of  the  overlying 
integument,  the  subjacent  pectoral  fascia,  possibly  a  part  or  the 
pectoral  muscle,  and  the  whole  of  the  lymphatic  and  connective 
tissues  of  the  axilla.  A  full  description  of  the  operation  is  given 
below,  but  we  desire  here  to  emphasize  the  fact  that  the  pro- 
ceeding should  be  very  radical  if  the  patient  is  to  derive  any  real 
benefit  from  it.  In  the  old  days,  only  the  more  prominent  portion 
of  the  breast  was  removed  with  the  tumour,  and  consequently 
recurrence  was  so  exceedingly  common  that  if  5  or  10  per  cent, 
of  the  patients  were  really  cured,  it  was  thought  to  be  as  much  as 
any  surgeon  could  reasonably  expect.  Since  we  have  learnt  more 
of  the  anatomy  of  the  organ  and  of  the  pathogenesis  of  the  disease 
(for  which  we  are  mainly  indebted  to  Heidenhain  and  Stiles), 
more  extensive  proceedings  have  been  undertaken,  with  a  gradual 
amelioration  in  the  results,  so  that  several  surgeons  have  been 
able  to  report  50  to  60  per  cent,  of  their  cases  as  free  from  recur- 
rence at  the  end  of  three  years.  It  was  suggested  by  Volkmann 
that  any  case  that  remains  free  from  recurrence  for  three  years 
may  be  claimed  as  a  cure,  but  this  is  generally  considered  too 
short  a  period  on  which  to  base  such  an  assumption,  since  experi- 
ence tells  us  that  the  disease  often  reappears  at  a  much  later  date 
(even  nine  or  ten  years). 

It  has  been  proved  that  the  breast  is  a  much  more  extensive 
organ  than  was  formerly  supposed,  and  if  merely  the  projecting 
portion  is  removed,  many  deep  lobules  are  left,  which  may  lead 
to  recurrence.  Moreover,  it  has  been  shown  that  the  deef)er 
lymphatics  pass  into  the  fascia  covering  the  pectoralis  major,  and 
so  to  the  axilla  ;  hence,  this  structure  should  always  be  taken 
away,  as  well  as  a  thin  layer  of  the  muscular  fibres  in  certain 
cases.  Again,  lymphatics  travel  along  the  fibrous  bands  reach- 
ing from  the  breast  tissue  to  the  overlying  skin,  and  thus  this 
latter  must  never  be  dissected  back  from  over  the  tumour.  The 
nipple  should  under  no  circumstances  be  left  behind,  since  all 
the  interlobular  lymphatics  converge  to  a  plexus  around  it,  and 
reach  the  axilla  by  three  or  four  main  trunks.  The  axilla  itself 
should  be  opened  in  every  case,  and  entirely  cleared  of  its  lym- 
phatic contents,  since  deposits  in  the  glands  are  often  found  on 
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microscopic  examination,  where  no  clinical  evidence  of  their 
presence  had  been  previously  noted.  It  is  also  important  to 
remove  the  breast  and  axillary  tissues  in  one  piece,  so  as  to  avoid 
division  of  the  lymphatics  and  possible  infection  of  the  wound 
with  their  cancerous  contents. 

Of  late  years  Halsted  of  Baltimore  has  been  urging  the  neces- 
sity of  removing  the  pectoral  muscles  with  the  breast  in  all  cases 
of  cancer,  in  order  to  gain  better  access  to  the  axilla,  and  also  to 
ensure  the  extirpation  of  the  lymphatics  which  pass  between  or 
through  them.  This  is  often  termed  the  complete  operation,  and 
is  being  largely  employed.  The  clavicular  portion  of  the  great 
pectoral  is  left,  the  sternal  portion  being  removed  from  within 
outwards,  and  the  tendon  divided  close  to  the  humerus.  Whilst 
admitting  that  this  practice  is  good  and  desirable  in  cases  where 
the  muscle  is  involved,  or  where  there  is  much  axillary  infection, 
we  scarcely  consider  it  necessary  as  a  routine  procedure. 

As  to  the  cases  in  which  operation  should  or  should  not  be 
undertaken,  the  following  facts  must  be  noted  :  Cancer  en  cuirasse 
should  never  be  touched,  since  it  is  impossible  to  eradicate  the 
disease,  owing  to  its  wide  dissemination  through  the  cutaneous 
lymphatics.  Atrophic  scirrhus  also  is  often  left  alone,  on  the 
plea  that  the  prognosis  is  so  favourable  as  to  render  operation 
unnecessary ;  if,  however,  the  patient  is  fairly  strong,  there  is  no 
objection  to  it,  and  it  certainly  seems  wise  to  remove  a  cancerous 
focus,  however  chronic  it  be.  Apart  from  these,  all  cases  in 
which  there  is  a  reasonable  prospect  of  eradicating  the  disease 
may  be  subjected  to  operation.  The  following  grave  conditions, 
however,  require  the  most  serious  consideration :  (i.)  Where  the 
supraclavicular  glands  are  enlarged,  it  seems  hopeless  to  expect 
that  the  whole  disease  can  be  eliminated,  and  yet  one  likes  to  give 
the  patient  her  only  chance.  The  operation  must  then  include  the 
supraclavicular  fossa  in  its  scope,  as  recommended  by  Halsted ; 
he  indeed  goes  so  far  as  to  maintain  that  the  posterior  triangle 
should  be  cleared  of  its  lymphatic  contents  in  all  cases,  whether 
or  not  enlarged  glands  can  be  detected  beforehand,  and  states  that 
in  a  considerable  percentage  of  cases  cancerous  invasion  will  have 
already  occurred.  The  cervical  incision  is  a  curved  one,  extend- 
ing along  the  posterior  border  of  the  sterno- mastoid,  and  outwards 
along  the  clavicle.  This  flap  is  dissected  up,  and  all  the  fat  and 
glands  are  removed  from  before  backwards,  the  internal  jugular 
vein  being  the  starting-point.  Of  course,  the  greatest  care  is 
taken  to  avoid  the  thoracic  duct  or  right  lymphatic  trunk, 
(ii.)  If  the  tumour  is  adherent  to  the  thoracic  parietes,  no  opera- 
tive interference  is  advisable,  (iii.)  Evidence  of  pressure  on,  or 
implication  of,  the  axillary  nerves  also  precludes  such  treatment ; 
slight  cedema  of  the  arm  due  to  pressure  on  the  main  vein  need 
not  deter  the  surgeon  from  proceeding,  since  the  whole  vein  has 
been  successfully  excised ;  in  such  cases  the  coll^ter£U  circulation 
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has  evidently  been  opened  up  previously,  (iv.)  Profound  cachexia 
and  evidence  of  visceral  deposits  also  contra- indicate  operation, 
except  to  give  relief  to  the  local  pain,  (v.)  Extensive  ulceration 
and  fungation,  and  general  diffusion  of  the  tumour  through  the 
breast,  are,  as  a  rule,  prohibitory  signs,  (vi.)  Disease  of  both 
breasts,  although  rendering  the  prognosis  more  grave,  is,  cateris 
parihuSy  no  hindrance,  since  both  organs  have  been  removed  suc- 
cessfully, even  at  one  operation.  Speaking  generally,  rapidly- 
growing  tumours  in  vigorous  patients  are  exceedmgly  unfavourable 
cases  to  deal  with,  whilst  slow  growth  of  the  tumour,  and  definite 
limitation  of  its  outline,  are  favourable  signs. 

Amputation  of  the  Breast  is  an  operation  which  is  performed 
not  only  for  the  removal  of  cancerous  or  sarcomatous  growths, 


Fig.  317. — Incisions  for  Amputation  of  the  Breast  in  Cancer. 

but  also  for  diffuse  hypertrophy,  for  diffuse  septic  or  tuberculous 
disease  when  the  organ  is  riddled  with  sinuses,  and  occasionally 
for  interstitial  mastitis.  The  proceeding  is  a  very  simple  one  in 
non-malignant  cases.  The  incisions  usually  employed  are  semi- 
lunar, and  placed  obliquely,  as  on  the  right  side  in  Fig.  317;  in 
simple  cases,  however,  there  is  no  need  to  include  so  much  of 
the  integument.  The  skin  is  dissected  up  on  either  side  from  the 
glandular  tissue,  and  the  organ  freed  from  its  attachments  to  the 
pectoral  fascia ;  the  axilla  need  not  be  opened. 

Operation  for  Cancer. — The  patient  lies  on  the  back,  with  the 
head  directed  towards  the  opposite  side,  and  the  arm  raised,  so  as 
to  put  the  pectoralis  on  the  stretch.  An  aseptic  towel  should  be 
wrapped  round  the  head,  so  as  to  keep  the  hair  out  of  the  way, 
and  a  similar  carbolized  towel  may  be  placed  below  the  chin,  to 
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form  a  barrier  between  the  anaesthetist  with  his  apparatus  and  the 
field  of  operation.  The  axilla  should  be  previously  shaved,  and 
the  skin  carefully  purified.  The  incisions  employed  vary  with  the 
size  and  position  of  the  tumour,  one  great  essential  being  that  no 
portion  of  skin  which  lies  immediately  over  the  tumour  should  be 
left ;  where  it  is  located  in  the  outer  and  upper  quadrant,  as  is  so 
commonly  the  case,  incisions  somewhat  similar  to  those  repre- 
sented in  Fig.  317  (right  side)  will  do  very  well.  In  other  cases 
the  incisions  may  be  placed  horizontally,  extending  backwards  as 
far  as  the  posterior  axillary  fold,  and  then  the  axilla  is  dealt  with 
through  a  vertical  incision  running  up  along  its  anterior  border 
(Fig.  317,  left  breast).  It  is  the  usual  custom  to  make  the  lower 
incision  first,  so  that  the  view  of  the  surgeon  may  not  be  inter- 
fered with  by  the  blood  trickling  from  the  upper  wound,  but  this 
is  by  no  means  essential  or  always  convenient.  The  skin  is  dis- 
sected back  on  either  side  from  the  glandular  substance,  keeping 
well  clear  of  breast  tissue.  The  inner  side  is  then  dealt  with  first, 
the  wound  being  carried  down  until  the  pectoral  is  exposed,  and 
the  gland,  together  with  the  deep  fascia,  dissected  off  the  muscle 
from  within  outwards  until  its  outer  border  is  reached.  It  is 
always  wise  to  remove  the  superficial  layer  of  muscle  fibres,  even 
if  one  does  not  go  further.  Attachment  to  or  infiltration  of  the 
muscle,  of  course,  involves  the  removal  of  a  considerable  portion 
of  its  substance.  During  this  stage  of  the  operation  all  bleeding- 
points  are  secured  temporarily  by  Spencer- Wells*  forceps.  The 
breast,  together  with  the  fascia,  and  perhaps  part  of  the  muscle, 
is  now  lying  turned  outwards,  merely  connected  to  the  trunk  by 
its  axillary  attachments.  The  surgeon  then  carries  on  the  dis- 
section along  the  under  surface  of  the  pectoral  muscles,  opening 
up  freely  the  axillary  cavity,  and  if  need  be  increasing  the  cutane- 
ous incision  for  this  purpose.  The  axillary  vessels  are  first  cleaned, 
the  vein  often  coming  prominently  into  view.  The  apex  of  the 
space  is  then  dealt  with,  all  lymphoid  tissue  and  fat  being  removed, 
and  finally  the  inner  and  posterior  walls  are  similarly  treated,  uritil 
when  the  dissection  is  complete  nothing  remains  within  the  cavity 
but  the  main  vessels  and  nerves;  whenever  possible,  the  sub- 
scapular branches  should  be  spared. 

When  the  complete  operation  is  undertaken,  the  skin  is  dis- 
sected back  from  the  incisions  beyond  the  extreme  limits  of  the 
breast.  The  division  between  the  sternal  and  clavicular  por- 
tions of  the  pectoralis  major  is  then  opened  up  along  its  whole 
length,  and  its  insertion  divided  about  an  inch  from  the  humerus ; 
the  finger  is  then  passed  under  its  sternal  origin  from  above  down- 
wards, so  as  to  raise  it  from  the  underlying  structures  and  allow 
of  its  division  with  the  knife.  The  pectoralis  minor  next  comes 
into  view,  and  is  divided  at  its  costal  attachments,  and  also  close 
to  the  coracoid  process.  The  finger  next  sweeps  down  the  outer 
surface  of  the  serratus  magnus  (sparing  the  nerve  of  Bell),  detach- 
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ing  the  axillary  fat  from  it,  and  then  the  main  axillary  vessels  and 
nerves  are  dissected  out.  Finally,  the  subscapularis  is  cleared 
from  above  downwards,  and  the  whole  mass,  including  breast, 
pectoralis,  and  axillary  contents,  is  freed  from  its  attachments  to 
skin  and  muscles  on  the  outer  side. 

Having  thus,  it  is  hoped,  eliminated  the  disease,  all  bleeding- 
points  are  ligatured,  the  wound  is  closed  by  a  continuous  suture, 
aided  by  one  or  two  deep  tension  stitches,  and  a  drainage-tube  is 
usually  inserted  for  a  day  or  two ;  it  may  be  placed  with  advantage 
through  a  special  opening  made  in  the  posterior  axillary  wall. 
Where  much  skin  has  been  removed,  there  will  be  some  difficulty 
in  bringing  the  edges  of  the  incision  together,  but  by  judicious 
undercutting  and  sliding  an  open  wound  can  usually  be  avoided. 
If,  however,  it  cannot  be  closed,  skin-grafting  by  Thiersch's 
method  must  be  resorted  to. 

The  immediate  results  of  this  operation  are  exceedingly  satis- 
.  factory,  the  mortality  being  slight,  probably  not  5  per  cent. 
Patients  often  used  to  complain  of  impairment  in  the  movements 
of  the  arm  when  the  axilla  had  been  opened  and  the  wound  allowed 
to  heal  with  the  arm  fixed  to  the  side ;  this  is  entirely  obviated 
by  keeping  the  arm  away  from  the  side  at  right  angles  to  the 
body.  Healing  is  assisted  by  this  position,  since  drainage  is 
facilitated  and  better  pressure  can  be  exerted  upon  the  w^ound, 
and  there  is  consequently  less  oozing.  Even  when  the  pectorals 
have  been  sacrificed,  the  patient  is  still  able  to  lift  the  arm  to  the 
back  of  the  head,  and  the  movements  of  the  limb  seem  but  little 
impaired.  The  final  results  necessarily  vary  with  the  period  at 
which  operation  was  undertaken,  and  with  the  care  and  skill  of 
the  surgeon. 

Local  recurrence  after  operation  is  always  due  to  incomplete  re- 
moval of  the  growth,  or  to  infection  of  the  wound  during  the 
operation.  The  operator  must  ever  keep  in  mind  that  although 
in  a  healthy  organism  the  implantation  of  cancerous  material  has 
apparently  but  little  or  no  effect,  yet  in  a  cancerous  individual 
positive  results  are  only  too  certainly  obtained.  The  recurrence 
appears  either  in  the  neighbourhood  of  the  cicatrix,  the  most 
usual  situation,  or  in  adjacent  lymphatic  glands.  The  progress 
is  often  slow,  but  occasionally  the  disease  spreads  more  rapidly 
than  if  no  operation  had  been  undertaken.  Another  attempt 
should  always  be  made  to  remove  the  growth,  if  such  be  feasible. 

Recently  a  proposal  has  been  made  by  Beatson  of  Glasgow 
to  deal  with  inoperable  cases  of  cancer  by  oophorectomy,  com- 
bined with  the  administration  of  thyroid  extract,  and  two  or  three 
cases  of  apparent  recovery  under  this  regime  have  been  recorded. 
Certainly,  if  the  patient  is  made  to  fully  understand  what  is 
involved  by  such  a  proceeding,  there  can  be  no  objection  to 
trying  it,  although  our  present  experience  seems  to  indicate  that 
the  improvement,  often  unquestionable  at  first,  is  only  temporary. 


CHAPTER  XXXII. 
ABDOMINAL  SUBQEBT. 

Ix^uries  of  the  Abdominal  Walls. 

These  may  be  divided  into  three  main  classes — contusions,  non- 
penetrating and  penetrating  wounds. 

Contasions  of  the  abdominal  walls  vary  in  their  results  with 
the  cause  and  character  of  the  injury,  and  with  the  condition 
of  the  subjacent  viscera.  If  due  to  a  slight  blow,  the  effects  are 
probably  not  serious,  the  patient  merely  suffering  from  pain  and 
bruising,  as  in  any  other  part  of  the  body.  If  the  blow,  although 
slight,  falls  upon  a  distended  viscus,  such  as  the  stomach  or 
bladder,  the  organ  may  be  torn,  and  the  contents  extravasated 
into  the  abdominal  cavity,  with  fatal  results  from  peritonitis.  If 
a  solid  viscus,  such  as  the  liver  or  spleen,  is  injured,  alarming 
haemorrhage  may  occur  into  the  peritoneal  cavity,  from  which  the 
patient  may  die.  An  account  of  these  visceral  injuries  is  given 
seriatim  under  the  appropriate  headings  in  this  chapter.  Any 
sudden  sharp  concussion,  especially  if  directed  to  the  epigastrium, 
is  liable  to  be  followed  by  severe  shock  from  irritation  of  the 
subjacent  solar  plexus  of  the  sympathetic  nerves,  and  life  itself 
may  be  destroyed  in  this  way  by  syncope  without  the  appearance 
of  an  evident  lesion. 

If  the  injury  is  limited  to  the  abdominal  walls,  rupture  of  one 
or  more  of  the  constituent  muscles,  especially  the  rectus,  may 
occur.  A  haematoma  of  considerable  size  usually  follows,  and 
this  is  especially  liable  to  suppuration  and  the  formation  of  an 
abscess,  which  may  point  directly  at  the  injured  spot,  or  burrow 
widely  between  the  muscular  planes.  The  smell  of  the  pus  is 
always  suggestive  of  the  presence  of  the  Bac.  colt,  and  this  organism 
probably  finds  its  way  into  the  extravasated  blood  from  some 
slightly  damaged  coil  of  intestine  in  the  neighbourhood.  As  a 
further  complication,  laceration  of  the  parietal  peritoneum  may 
be  mentioned,  causing  shock  and  intraperitoneal  extravasation  of 
blood  ;  if  the  latter  is  abundant,  as  from  a  large  vessel,  peritonitis 
is  almost  certain  to  follow. 
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The  Treatment  of  an  abdominal  contusion  is  always  a  matter 
of  some  anxiety  to  the  surgeon,  as  it  is  difficult  at  first  to  make 
certain  of  the  exact  nature  of  the  injury,  and  as  to  whether  or  not 
visceral  complications  are  present.  In  the  more  simple  cases 
all  that  is  needed  is  to  put  the  patient  to  bed,  combating  shock 
in  the  usual  way  by  the  application  of  warmth,  but  stimulants 
should  be  avoided,  if  possible,  for  fear  of  restarting  haemorrhage. 
In  the  more  severe  cases,  a  decision  has  to  be  made  as  to  whether 
expectant  treatment  is  to  be  depended  on,  or  whether  an  explora- 
tory laparotomy  is  to  be  undertaken.  No  absolute  rules  can  be 
laid  down  as  to  when  operation  is  necessary,  but  the  surgeon 
should  remember  that  exploration  in  a  doubtful  case  will  probably 
do  far  less  harm  than  delaying  operation  until  the  diagnosis  is 
made  certain  by  an  outbreiak  of  diffuse  inflammation,  providing 
always  that  the  patient  is  not  so  profoundly  collapsed  as  to  contra- 
indicate  all  interference.  The  examination  of  the  abdomen  and 
of  the  patient  may  bring  to  light  facts  which  make  operation  essen- 
tial, such  as  (a)  severe  intraperitoneal  haemorrhage,  (b)  general 
tympanites  or  free  gas  in  the  peritoneal  cavity,  as  indicated  by  loss 
of  the  area  of  hepatic  dulness,  (c)  blood-stained  vomiting,  or  (d)  the 
phenomena  due  to  a  lacerated  bladder.  Under  such  circum- 
stances, no  delay  is  justifiable,  and,  even  if  severe  shock  is 
present,  operation  should  be  commenced,  unless  death  is  evidently 
imminent.  A  large  intravenous  injection  of  hot  saline  solution 
will  usually  rally  the  patient  sufficiently  to  warrant  the  surgeon 
in  proceeding,  whilst  freely  washing  out  the  peritoneal  cavity  with 
the  same  hot  solution  has  often  a  similar  effect.  If,  however, 
well-marked  shock  is  present,  with  perhaps  localized  pain,  but 
with  no  absolute  evidence  of  visceral  lesions,  expectant  treatment 
should  be  adopted.  The  patient  is  kept  warm  in  bed  ;  perhaps 
a  little  opium  is  administered  to  allay  pain  and  restlessness  and 
to  check  peristalsis,  but  as  little  as  possible  should  be  given,  since 
symptoms  are  so  completely  masked  thereby.  If  there  is  any 
vomiting,  rectal  alimentation  should  be  employed  after  the  lower 
bowel  has  been  washed  out.  If,  at  the  end  of  twenty -four  hours, 
the  patient  is  still  in  a  condition  of  collapse,  and  especially  if 
manifestations  of  intraperitoneal  haemorrhage  or  of  commencing 
peritonitis  have  made  themselves  evident,  operation  can  still  be 
undertaken  with  some  prospect  of  success. 

Non-Penetrating  Wounds  of  the  Abdominal  Wall  do  not  demand 
separate  attention,  since  there  is  no  special  significance  about 
them,  and  if  uncomplicated  by  contusions  are  treated  on  general 
principles.  If  the  epigastric  artery  is  divided,  extensive  extrava- 
sation is  likely  to  ensue  ;  the  wound  must  then  be  enlarged, 
and  the  bleeding-points  secured.  It  must  also  be  remembered 
that  the  sheath  of  the  rectus  is  divided  anteriorly  by  the  lineae 
transversae  into  separate  compartments ;  but  as  these  do  not 
extend  through  the  whole  thickness  of  the  muscle,  collections  of 
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blood  or  pus  may  be  limited  anteriorly,  whilst  behind  they  become 
diffuse.  If  the  abdominal  muscles  are  widely  divided,  steps 
should  be  taken,  after  thorough  purification,  to  draw  together  the 
severed  muscular  or  aponeurotic  fibres  by  deep  stitches,  so  as  to 
diminish  the  tendency  to  a  ventral  hernia. 

Penetrating  Wounds  of  the  Abdominal  Wall  may  occur  with  or 
without  injury  or  protrusion  of  the  abdominal  viscera.  In  all 
cases  there  is  a  certain  amount  of  haemorrhage,  greater  or  less 
according  to  the  size  of  the  vessels  divided,  and  of  shock,  which 
latter  is  very  marked  when  the  viscera  are  injured,  whilst  mere 
protrusion  without  injury  may  cause  but  little  effect.  Thus,  cases 
are  on  record  in  which  a  patient  has  walked  to  the  surgeon  for 
treatment,  supporting  some  coils  of  intestine  in  his  hands.  The 
protruded  viscera,  usually  small  intestine  or  omentum,  are  often 
large  in  amount  compared  with  the  size  of  the  opening,  causing 
them  to  be  more  or  less  congested,  or  even  strangled.  Neces- 
sarily, in  all  cases  the  great  danger  is  that  of  diffuse  septic 
peritonitis,  caused  either  by  rupture  of  the  intestine  or  by 
infection  from  without.  It  is  an  interesting  point  to  note  that 
the  peritoneum  that  covers  the  viscera  has  but  little  sensation 
of  pain,  whilst  the  parietal  peritoneum  and  that  forming  the 
mesentery  are  very  sensitive ;  on  the  other  hand,  the  visceral 
peritoneum  is  much  more  liable  to  bacillary  invasion. 

The  Treatment  of  these  abdominal  wounds  has  been  entirely 
altered  in  recent  years,  as  a  result  of  increased  confidence  in 
antiseptic  methods.  The  external  wound  is  carefully  cleansed, 
whilst  protruding  viscera  are  similarly  purified.  If  omentum  has 
escaped,  it  is  wise  to  ligature  and  remove  it,  whether  it  is  injured 
or  not.  Intestine  should  be  carefully  washed  with  warm  saline 
solution,  or  with  weak  antiseptic  lotions,  such  as  boric  acid  lotion, 
or  sublimate  (i  in  4,000),  and  then  replaced  ;  if  slightly  bruised,  it 
may  be  returned,  but  the  external  wound  should  not  be  entirely 
closed  and  a  drainage  wick  of  gauze  inserted,  so  that  if  faecal  extra- 
vasation occurs  a  ready  exit  is  provided.  Small  incisions  or  punc- 
tures must  be  sutured,  but  when  intestine  is  hopelessly  damaged, 
enterectomy  should  be  undertaken  if  the  patient's  general  con- 
dition is  sufficiently  good  ;  but  if  unfit  to  undergo  such  an  opera- 
tion, the  gut  must  be  fixed  in  the  wound  as  in  colotomy,  and 
the  defect  dealt  with  at  a  subsequent  period. 

In  cases  where  it  is  not  certain  whether  the  peritoneum  has 
been  implicated,  the  surgeon  should  always  enlarge  the  wound  so 
as  to  make  sure,  and  if  the  serous  membrane  has  been  involved, 
he  should  carry  his  investigations  still  further,  and  ascertain,  if 
possible,  whether  any  damage  had  been  done  to  the  viscera. 

The  external  wound  must  (with  the  exception  mentioned  above) 
be  carefully  closed  with  sutures,  so  as  to  minimize  the  risk  of  a 
subsequent  ventral  hernia.  The  peritoneum  and  divided  muscles 
are  united  by  buried  stitches  of  catgut  or  well-boiled  silk,  and 
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the  fluid  and  close  the  wound  with  or  without  irrigation,  and  in 
nearly  75  per  cent,  of  the  cases  a  cure  may  be  anticipated.  Where 
diffuse  or  localized  suppuration  is  present,  adhesions  which  can 
be  reached  may  he  gently  broken  down,  exit  given  to  the  pus, 
and  the  peritoneal  cavity  washed  out ;  but  no  prolonged  search 
after  suppurating  foci  should  be  made,  or  the  intestine  may  be 
torn.  The  results  of  treatment  in  this  variety  are  not  nearly  as 
satisfactory  as  in  the  former,  at  least  40  per  cent,  of  the  cases 
dying.  As  to  the  way  in  which  cure  is  established,  opinions 
differ,  some  authorities  considering  that  it  is  due  merely  to  the 
admission  of  atmospheric  air,  some  to  the  alteration  produced 
thereby  in  the  intra-abdominal  tension,  whilst  others  maintain 
that  it  is  simply  in  consequence  of  the  removal  of  the  exudation 
and  its  contained  toxins.  The  most  plausible  idea,  however, 
attributes  it  to  a  flushing  of  the  intra-abdominal  tissues  with 
blood  serum  (a  well-ascertained  fact  after  laparotomy)  and  the 
effect  of  the  antitoxic  substances  contained  therein,  the  tubercles 
thereby  having  their  vitality  destroyed.  In  this  connection  one 
may  note  the  statement  that  too  early  a  laparotomy  does  but 
little  good,  an  insufficient  amount  of  antitoxin  having  presumably 
developed  in  the  system. 

Paracentesis  Abdominis  is  required  in  cases  of  general  or 
encysted  ascites.  The  usual  plan  adopted  is  to  seat  the  patient 
on  a  chair,  and  to  encircle  the  abdomen  with  a  flannel  binder, 
the  ends  of  which  are  split  to  within  6  inches  of  the  middle  line. 
The  unslit  portion  is  placed  over  the  abdominal  wall  in  front, 
whilst  the  divided  portions  cross  behind,  and  are  held  by  assistants, 
so  as  to  make  continuous  pressure  upon  the  abdominal  contents. 
The  abdomen  is  carefully  percussed,  and  a  spot  of  absolute  dul- 
ness  selected  ;  here  a  small  skin  incision  is  made  with  a  scalpel, 
and  a  suitable  trocar  and  cannula  inserted.  The  median  line 
below  the  umbilicus  is  the  place  usually  chosen  for  the  puncture, 
but  there  is  no  objection  to  inserting  the  trocar  through  the 
flanks.  Some  surgeons  prefer  to  withdraw  the  fluid  more  slowly, 
so  as  to  prevent  the  shock  often  experienced  from  its  rapid 
removal.  Two  or  three  Southey's  trocars  and  cannulac  may  then 
be  inserted. 

Subphrenic  Abscess  is  the  term  applied  somewhat  loosely  to  a 
suppurating  focus  which  is  in  more  or  less  intimate  relation  with 
the  under  surface  of  the  diaphragm.  Two  main  varieties  are 
described,  viz.,  the  intraperitoneal,  which  is  much  the  more 
common,  and  the  retro-  or  extra-peritoneal.  The  causes  are  very 
diverse,  and  the  manifestations  vary  somewhat  with  the  causative 
lesion,  i.  The  stomach  is  the  most  frequent  source  of  the  trouble, 
the  infection  being  due  to  the  extension  of  a  chronic  ulcer.  If  the 
anterior  wall  is  involved,  the  pus  will  be  limited  by  the  lesser 
omentum  and  stomach  behind,  by  the  diaphragm  and  left  lobe  of 
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the  liver  above,  by  the  falciform  ligament  on  the  right,  and 
by  adhesions  between  the  stomach  or  omentum  and  anterior 
aMominal  wall  below.  This  type  of  abscess  usually  points  to  the 
left  of  the  ensiform  appendix.  Should  the  ulcer  be  situated  on  the 
anterior  wall  near  to  the  fundus,  the  abscess  may  get  into  close 
relationship  with  the  spleen,  and  point  beneath  the  left  costal 
margin.  When  the  abscess  arises  in  relation  with  the  posterior  wall, 
the  lesser  sac  of  the  peritoneum  may  be  filled  with  pus,  which  is 
prevented  from  escaping  from-  the  foramen  of  Winslow  by  adhe- 
sions, whilst  the  stomach  itself  is  pushed  forwards,  and  the  pus 
travels  up  and  presents  above  it  to  the  left  of  the  middle  line. 
More  often  the  lesser  sac  has  been  previously  obliterated,  and  the 
abscess  develops  in  the  retroperitoneal  tissues.  2.  Ulcer  of  the 
duodenum  may  give  rise  to  very  similar  conditions.  If  the  abscess 
is  intraperitoneal,  it  is  bounded  by  the  liver,  colon,  omentum,  and 
anterior  abdominal  wall ;  occasionally  it  has  also  tracked  up 
behind  the  liver.  Retroperitoneal  suppuration  also  occurs  in  con- 
nection with  the  duodenum,  the  pus  then  travelling  up  between 
the  liver  and  diaphragm,  or  downwards  towards  the  loin.  3.  The 
appendix  vermiformis  is  also  a  cause  of  subphrenic  abscess,  the  pus 
burrowing  behind  the  peritoneum,  or  finding  its  way  along  the 
inner  or  outer  walls  of  the  ascending  colon.  4.  It  may  also  be 
caused  by  extension  of  suppuration  from  the  liver,  colon,  intestine, 
or  from  retroperitoneal  structures,  such  as  the  kidney,  ribs,  or 
vertebrae.  According  to  Fen  wick,  however,  80  per  cent,  of  all 
cases  of  subphrenic  abscess  are  due  to  ulceration  of  the  stomach  or 
duodenum. 

The  abscess  thus  induced  may  contain  pus  alone  or,  in  addition, 
gas,  which  is  derived  either  from  a  direct  communication  with  the 
bowel,  or  from  the  activity  of  the  Bacillus  coii  without  any  direct 
opening  being  present.  It  was  to  this  condition  that  Leyden 
originally  gave  the  name  of  subphrenic  pyo -pneumothorax.  The 
extension  of  the  abscess  along  the  under  surface  of  the  diaphragm 
often  leads  to  that  structure  being  displaced  considerably  upwards, 
and  to  a  secondary  infection  of  the  pleura,  either  by  lymphatic 
absorption  and  extension,  or  by  an  actual  solution  of  continuity. 
The  effect  is  an  effusion  of  serum  or  pus  into  the  base  of  the 
pleural  cavity,  the  latter  constituting  a  basal  empyema. 

The  symptoms  vary  considerably.  They  may  commence  ab- 
ruptly, as  from  a  perforated  stomach,  or  come  on  more  gradually. 
Ordinary  febrile  phenomena,  and  perhaps  one  or  more  rigors,  may 
occur,  whilst  the  patient  complains  of  pain  in  the  upper  portion  of 
the  abdomen,  where  a  swelling,  dull  or  tympanitic  according  to 
circumstances,  appears,  over  which  the  abdominal  muscles  are 
rigidly  contracted.  The  condition  is  very  liable  to  be  mistaken 
for  an  empyema  or  pneumothorax,  but  one  most  important  dis- 
tinguishing feature  is  that  the  heart  is  displaced  directly  upwards 
and  not  to  one  side,  as  in  the  pulmonary  conditions,  whilst  the 
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finally  the  skin  is  brought  together  with  a  continuous  suture.     A 
drain-tube  may  need  to  be  inserted  for  a  time. 

There  are  but  few  other  conditions  of  the  abdominal  wall  which 
require  notice.  The  rectus  muscle  may  be  torn  as  a  result  of 
injury  or  tetanic  convulsions,  and  a  hernia  is  very  likely  to  follow. 
One  of  the  segments  may  become  spasmodically  contracted, 
constituting  what  is  known  as  a  *  phantom  tumour,*  usually 
occurring  in  hysterical  females,  and  disappearing  under  an  anaes- 
thetic. 

Affections  of  the  Umbilicus. 

The  various  forms  of  umbilical  hernia  are  described  at  p.  991. 

Inflammation  and  Ulceration,  perhaps  running  on  to  eczema, 
may  arise  from  want  of  cleanliness  after  separation  of  the  cord. 
Tetanus  neonatorum  probably  owes  its  infection  to  this  source, 
as  also  the  erysipelas  of  infants,  both  of  which  diseases  are  ex- 
ceedingly fatal,  whilst  the  latter  is  often  accompanied  by  sloughing 
of  the  neighbouring  abdominal  parietes.  The  eczema  tons  con- 
dition merely  requires  cleanliness,  and  the  application  either  of  an 
antiseptic  dusting-powder  or  of  some  simple  ointment. 

Occasionally  a  Polypoid  Excrescence  is  met  with  growing  from 
the  umbilicus,  and  is  probably  derived  from  the  remains  of  the 
umbilical  vesicle.  On  microscopic  examination,  it  is  found  to 
consist  of  a  number  of  tubular  glands  held  together  by  connective 
tissue.  All  that  is  required  is  to  ligature  the  base  and  cut  it 
away. 

Warts  and  Nsevi  are  also  found  here,  but  need  no  special  notice, 
as  also  syphilitic  and  epitheliomatous  disease. 

Umbilical  FistulsB  not  unfrequently  occur,  and  may  be  congenital 
or  acquired.     Three  varieties  are  described  : 

{a)  A  Facal  Fistula  of  congenital  origin  arises  from  non-closure 
of  the  vitello- intestinal  duct,  and  either  opens  into  the  intestine 
directly,  or  by  means  of  a  passage  of  greater  or  less  length,  which 
corresponds  to  Meckel's  diverticulum,  and  is  connected  with  the 
lower  part  of  the  ileum.  Acquired  cases  are  usually  due  to  per- 
foration of  the  bowel  following  strangulation  of  an  umbilical 
hernia,  or  to  tuberculous  peritonitis. 

{b)  A  Congenital  Urinary  Fistula  is  due  to  non -closure  of  the 
urachus  ;  occasionally  merely  a  sinus  persists,  leading  towards  the 
bladder,  but  not  opening  into  it.  It  may  be  dealt  with  by  excision 
of  the  mucous  membrane,  its  destruction  by  the  galvano-cautery, 
or  by  freshening  the  edges  and  subse(iuent  suture. 

(f)  A  Biliary  Fistula  sometimes  forms  at  the  umbilicus,  resulting 
from  an  abscess  connected  with  the  gall-bladder. 

In  Ectopia  Vesicse  the  umbilicus  is  absent,  the  extroverted 
portion  of  the  bladder  extending  up  to  what  should  normally  be 
its  situation. 
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Affections  of  the  Peritoneum. 

Inflammation  of  the  peritoneum,  or  Peritonitis,  arises  from  a 
variety  of  conditions,  and  presents  many  diverse  manifestations. 
It  is  a  disease  which  may  be  limited  to  some  particular  locality, 
or  may  involve  the  whole  serous  membrane.  In  discussing  the 
subject,  we  shall  avail  ourselves  of  the  large  mass  of  information 
gathered  together  by  Sir  Frederick  Treves  in  the  Lettsomian 
Lectures  for  1894. 

From  an  ^Etiological  point  of  view,  it  may  be  stated  that  peri- 
tonitis is  almost  invariably  due  to  the  action  of  micro-organisms, 
the  symptoms  being  largely  those  of  toxic  poisoning,  death, 
when  it  occurs,  resulting  from  toxaemia  rather  than  from  the 
inflammation. 

The  following  forms  may  be  distinguished  : 

1.  Peritonitis  due  to  infection  from  the  intestine,  the  organism 
usually  present  being  the  Bacillus  colt  communis.  Entrance  to  the 
peritoneal  cavity  may  be  gained  either  through  some  actual  breach 
of  surface,  such  as  a  penetrating  wound  or  perforating  ulcer,  or 
through  an  intestinal  wall,  the  resisting  powers  of  which  have 
been  diminished  by  inflammation  or  injury.  The  peritonitis 
associated  with  appendicitis,  or  secondary  to  strangulated  hernia, 
is  of  this  type. 

2.  Peritonitis  due  to  infection  from  without,  the  ordinary 
pyogenic  organisms  being  present,  especially  the  Streptococcus 
Pyogenes.  This  variety  occurs  in  penetrating  or  operation  wounds 
where  the  bowel  is  uninjured,  as  also  in  puerperal  peritonitis. 

3.  Peritonitis  may  be  due  to  the  gonococcus,  which  has  travelled 
up  the  Fallopian  tube  from  the  vagina. 

4.  Tuberculous  peritonitis  also  occurs,  and  is  usually  chronic 
in  type. 

5.  There  is  a  group  of  cases  in  which  peritonitis  is  of  doubtful 
origin,  possibly  arising  from  chemical  or  local  irritants,  rheumatism, 
etc. ;  but  it  is  still  a  moot  point  whether  such  can  be  caused  apart 
from  the  activity  of  micro-organisms. 

Clinical  History.  —From  a  purely  clinical  standpoint,  peritonitis 
may  be  discussed  under  two  main  headings — the  acute  and  the 
chronic.  The  acute  is  again  divided  into  the  diffuse  and  localized, 
and  the  chronic  into  the  simple  and  the  tuberculous. 

Acute  Diffuse  Peritonitis. — The  onset  varies  somewhat  with 
the  cause  of  the  affection  ;  but  when  due  to  traumatic  infection 
from  without,  the  symptoms  usually  commence  with  abdominal 
pain  and  distension,  together  with  flatulence  and  vomiting.  The 
pain  may  at  first  be  localized  to  some  particular  region,  or  referred 
to  the  umbilicus ;  it  soon,  however,  becomes  diffuse,  and  is 
associated  with  exquisite  tenderness  and  great  distension.  In 
a  typical  case  the  phenomena  are  very  characteristic.     The  patient 
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lies  on  his  back  with  the  knees  drawn  up,  partly  to  relax  the 
abdominal  muscles,  partly  to  prevent  the  bedclothes  touching  the 
body.  The  abdomen  is  distended,  hard,  and  extremely  tender  ; 
it  is  at  first  generally  tympanitic,  but  later  on,  if  effusion  should 
become  marked,  dulness  may  be  noted  in  the  flanks,  although  this 
is  not  a  common  feature.  The  pulse  is  quick,  hard,  and  wiry  in 
the  early  stages,  though  later  it  becomes  weak,  rapid,  and  com- 
pressible. The  respirations  are  quick,  shallow,  and  thoracic  in 
character.  The  temperature,  raised  at  first,  tends  to  become 
subnormal  from  toxaemia  before  the  end  is  reached.  Vomiting  is 
usuaJly  a  prominent  symptom,  associated  perhaps  with  hiccough  ; 
to  commence  with,  the  contents  of  the  stomach  alone  are  expelled, 
but  later  on  they  may  be  mixed  with  bile,  or  even  faecal  material. 
Though  very  constant  and  troublesome,  it  is  much  less  distressing 
than  that  which  arises  from  intestinal  obstruction,  and,  owing  to 
the  pain  induced  by  any  sudden  contraction  of  the  abdominal 
muscles,  the  patient  ejects  the  vomit  with  but  little  force.  Con- 
stipation and  arrest  of  flatus  are  always  present  in  peritonitis, 
owing  to  the  cessation  of  peristalsis  induced  by  the  inflammation. 
As  the  case  progresses,  the  patient's  strength  rapidly  diminishes, 
his  face  becomes  pinched  and  drawn  (jacies  Hippocratica),  the 
extremities  are  cold,  the  temperature  is  usually  subnormal,  and 
death  results  from  collapse  and  toxaemia. 

When  due  to  sudden  perforation  of  the  bowel,  the  onset  of  the 
symptoms  is  associated  with  profound  shock,  and  the  course  is 
very  rapid  if  the  opening  is  large,  and  the  intestinal  contents 
early  extravasated.  Vomiting,  too,  is  usually  more  marked  than 
when  due  to  other  causes.  If,  however,  the  perforation  is  small, 
the  immediate  shock  is  less,  and  the  symptoms  progress  more 
gradually. 

The  Post-mortem  Phenomena  of  acute  difluse  peritonitis  consist 
in  an  exudation  into  the  peritoneal  cavity  of  turbid  serum  or  pus, 
mixed  with  flocculi  of  lymph.  The  serous  coat  of  the  intestine 
is  roughened,  and  adjacent  coils  may  be  matted  together  by 
greenish  semi- puri form  lymph.  The  effusion  is  mainly  found  in 
the  pelvis  and  lower  part  of  the  abdominal  cavity,  and  is  not 
always  very  abundant ;  it  is  intensely  infective,  and  any  wounds 
caused  during  the  performance  of  the  post-mortem  examina- 
tion are  likely  to  he  followed  by  severe  cellulitis  or  even  fatal 
septicaemia.  The  omentum  sometimes  forms  a  barrier  shutting 
off  the  lower  from  the  upper  portion  of  the  peritoneal  cavity,  and 
limiting  the  mischief  to  one  or  other  section. 

Treatment  of  Acute  Diffuse  Peritonitis. — In  former  days  treat- 
ment consisted  in  fomenting  the  abdomen,  and  keeping  the  patient 
fully  under  the  influence  of  opium,  w^hilst  abstinence  from  food 
was  enforced,  and  possibly  calomel  given  as  an  absorbent ;  but 
since  peritonitis  is  very  rarely  idiopatliic  in  nature,  and  usually 
results  from  some  very  definite  local  lesion,  such  measures  are 
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rarely  adeijuate.  In  difTuse  peritonitis,  expectant  treatment  of 
this  character  is  almost  certain  to  be  followed  by  a  fatal  issue ; 
and  althoupfh  treatment  by  operation  has  no  great  results  to  boast 
of,  it  is  the  only  rational  plan  to  adopt.  The  virulent  nature  of 
the  toxins  produced  by  the  inflammatory  process,  and  the  late 
date  at  which  operation  is  usually  performed,  fully  suffice  to 
explain  the  high  death-rate  associated  with  it.  An  exploratory 
laparotomy  should  therefore  be  undertaken  as  early  as  p>ossibley 
the  incision  being  made  in  the  linea  alba,  and  usually  below  the 
umbilicus,  unless  there  is  tolerably  clear  evidence  that  the  causative 
lesion  is  in  the  upper  part  of  the  abdomen.  The  effusion  is  allowed 
to  escape,  and  by  gently  separating  the  coils  of  intestine  localized 
pockets  of  fluid  may  be  evacuated.  Collections  of  blood  or  pus 
should  be  swabbed  out  by  gentle  sponging,  or  possibly  general 
irrigation  of  the  abdominal  cavity  with  sterilized  salt  solution 
(o-6  per  cent.)  may  be  adopted.  In  this  proceeding  care  must  be 
taken  to  maintain  the  fluid  at  a  constant  temperature  (105®  to 
1 10°  F.),  to  prevent  abdominal  distension,  and  not  to  allow  the  fluid 
to  play  on  the  under  surface  of  the  diaphragm  for  fear  of  causing 
respiratory  embarrassment.  If  the  original  lesion  can  be  reached 
without  much  difficulty,  it  must  be  dealt  with  according  to  the 
rules  given  hereafter,  provided  that  the  patient's  general  condition 
is  sufficiently  satisfactory.  Drainage  of  the  peritoneal  cavity  by 
a  glass  drainage-tube,  or  perhaps  better  by  strips  of  gauze  passed 
amongst  the  intestines  in  different  directions,  is  usually  essential. 

In  cases  of  threatening  peritonitis  following  abdominal  opera- 
tions, as  indicated  by  pain,  distension  and  vomiting  {peritonism)^ 
the  chief  causative  factor  is  often  a  paralytic  condition  of  the  gut, 
which  permits  of  the  retention  and  decomposition  of  tiie  intestinal 
contents,  thus  iissisting  the  activity  of  the  Bac,  coli^  In  such  cases 
a  smart  saline  purgative  {e.g,^  sodii  sulphas,  gr.  xx.-xxx.,  every 
hour)  is  often  useful,  in  order  to  free  the  intestine  from  its 
irritating  contents.  When,  however,  general  septic  peritonitis 
is  present,  purgatives  can  only  do  harm. 

Acute  Localized  Peritonitis  usually  arises  in  connection  with 
some  limited  lesion  of  the  abdominal  contents,  which  is  of  such 
a  nature  as  to  permit  of  the  general  peritoneal  cavity  being  shut 
off  by  adhesions  between  adjacent  coils  of  intestine,  the  process 
being  thereby  localized.  It  is  usually,  although  not  invariably, 
followed  by  suppuration,  the  abscess  being  thus  intraperitoneal, 
although  not  involving  the  general  peritoneal  cavity.  The 
abscesses  arising  in  connection  with  appendicitis  or  pelvic  peri- 
tonitis are  not  uncommonly  of  this  nature.  They  may  burst 
through  the  barrier  of  adhesions,  and  thus  light  up  a  diffuse  in- 
flammation of  the  peritoneal  sac,  or  they  may  burrow  to  the 
surface  and  burst,  or  open  into  one  of  the  hollow  viscera. 

The  Symptoms  complained  of  are  deep  pain  and  tenderness, 
more  or  less  localized  to  the  affected  area,  together  with  fever, 
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vomiting,  and  constipation.  At  first  no  swelling  or  tumour  is 
to  be  made  out,  but  a  feeling  of  resistance  may  be  noticed  in 
the  abdominal  wall,  which  is  held  tense  and  rigid,  as  if  guarding 
some  focal  point  of  mischief.  As  the  effusion  increases  in 
amount,  a  tumour  dull  or  tympanitic  on  percussion  usually 
l>ecomes  evident ;  it  is  mainly  due  to  a  matting  together  of  the 
intestines,  but  associated  with  a  variable  amount  of  effusion.  If 
the  abscess  travels  towards  the  surface,  the  abdominal  wall 
becomes  infiltrated,  red,  and  cedematous,  the  component  tissues 
being  brawny  to  the  touch,  and  cutting  like  bacon.  Finally,  a 
fluctuating  area  presents  itself  in  the  midst  of  this  indurated  mass, 
and  the  abscess  either  discharges  itself  or  is  opened.  The  pus 
contained  therein  may  be  thin  and  offensive,  or  it  may  be  free  from 
odour,  and  then  is  often  somewhat  inspissated,  and  like  custard 
in  consistency.  Of  course  this  process  is  attended  with  con- 
siderable increase  in  the  pain  and  constitutional  disturbance.  If 
the  cavity  is  treated  antiseptically,  it  rapidly  contracts  and  a  cure 
is  accomplished,  although  intraperitoneal  adhesions  may  persist 
and  lead  to  trouble  later  on  from  hampering  the  intestinal  move- 
ments. If  a  communication  is  established  with  the  intestine,  a 
fajcal  fistula  is  very  apt  to  follow  ;  whilst  if  the  cavity  becomes 
septic,  chronic  suppuration  may  result,  and  thereby  the  patient's 
health  and  strength  are  undermined. 

Treatment  of  Acute  Localized  Peritonitis. — In  these  cases, 
resolution  can  be  obtained  in  favourable  cases  by  keeping  the 
patient  (juiet  and  on  a  low  diet,  with  perhaps  a  little  morphia, 
and  by  applying  fomentations  locally,  whilst  the  lower  bowel  is 
emptied  by  an  enema.  Such  a  course  must,  however,  not  be  per- 
sisted in  for  too  long  when  suppuration  is  likely  to  have  occurred, 
for  fear  of  the  inflammation  spreading  to  the  general  peritoneal 
cavity,  or  of  the  abscess  bursting  into  it.  An  early  exploratory 
laparotomy  is  advisable  under  such  circumstances.  The  line  of 
treatment  marked  out  for  appendicitis  (p.  950)  is  that  which 
should  always  be  followed. 

Simple  Chronic  Peritonitis  in  itself  rarely  requires  surgical 
attention,  since  it  is  to  be  looked  on  rather  as  a  protective  than 
as  a  destructive  process.  It  is  characterized  by  infiltration  and 
thickening  of  the  peritoneum,  giving  rise  to  adhesions,  whereby 
the  intestinal  wall  is  strengthened,  and  bacterial  invasion  limited. 
It  is  localized  or  diffuse  in  character,  and  arises  either  as  a  result 
of  pre-existing  acute  inflammation  or  as  a  primary  affection.  In 
the  more  diffuse  forms  the  intestines  are  hopelessly  matted  together, 
and  the  omentum  may  be  rolled  up  and  contracted  into  a  rounded 
cord -like  mass,  lying  transversely  across  the  upper  part  of  the 
al>donien  ;  chronic  obstruction  is  almost  certain  to  arise  sooner  or 
later  from  this  condition.  Occasionally  the  existence  of  persisting 
localized  pain  may  indicate  the  presence  of  a  solitary  adhesion, 
passing  between  the  abdominal  wall  and  one  of  the  viscera,  such 
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as  the  anterior  wall  of  the  stomach.  In  such  cases  an  explanatory 
laparotomy  is  permissible,  the  adhesion  if  found  being  divided 
l:)etween  ligatures.  The  importance  of  dealing  with  such  adhe- 
sions, where  possible,  is  evident  from  the  fact  that  internal 
strangulation  beneath  them,  or  acute  kinking  of  the  gut  over 
them,  is  one  of  the  commonest  forms  of  acute  obstruction. 

Tuberculous  Peritonitis. — This  disease  is  almost  limited  to 
young  people,  and  is  usually  secondary  to  some  other  focus  of 
intra-abdominal  tuberculosis,  e,g,y  in  the  intestine,  mesenteric 
glands.  Fallopian  tube,  etc.  It  is  sometimes  limited  in  its 
development  to  a  portion  of  the  peritoneal  cavity,  especially  when 
it  is  of  pelvic  origin,  but  is  more  frequently  diffuse.  It  manifests 
itself  in  several  different  ways:  (i)  In  the  ascitic  variety  the 
peritoneum  becomes  thick  and  hyperaemic,  and  studded  over  with 
tubercles,  some  of  them  small,  grey  and  translucent,  others  larger 
and  undergoing  caseation.  The  effusion  is  generally  abundant, 
and  consists  of  straw-coloured  or  opalescent  serum,  perhaps 
blood-stained  in  the  more  active  cases.  Flakes  of  fibrin  may  be 
found  covering  the  membrane  here  and  there,  but  there  is  no 
extensive  matting  of  the  intestines.  Occasionally  the  effusion 
becomes  encapsuled,  giving  rise  to  cystic  swellings  shut  in  between 
the  coils  of  intestine.  (2)  In  the  fibrous  variety  the  intestines 
become  matted  together  by  extensive  adhesions,  and  between 
them  foci  of  tubercle  are  found.  The  mesentery  may  become 
infiltrated  and  shrink,  fixing  the  intestines  back  en  bloc  to  the 
posterior  abdominal  wall.  The  omentum  is  often  invaded,  and 
contracts  upwards  to  form  a  sausage-like  tumour  lying  transversely 
above  the  umbilicus.  There  is  but  little  effusion,  and  that  is  usually 
encapsuled.  It  is  obvious  that  such  a  condition  is  very  likely  to 
lead  to  obstructive  phenomena,  due  to  kinking  of  the  intestine. 
(3)  The  ulcerous  variety  is  characterized  by  an  exaggeration  of  the 
above  phenomena.  Tuberculous  foci  are  found  between  the 
coils  of  intestine,  and  open  into  them,  giving  rise  to  various  inter- 
intestinal  fistulae  {^stulq  bimucosa),  or  even  opening  externally. 

In  each  of  these  varieties  acute  manifestations  may  develop  at 
any  time  as  a  result  of  infection  from  the  bowel  with  the  Bac,  coli, 
and  then  the  symptoms  of  acute  diffuse  peritonitis  may  sup>ervene. 

The  symptoms  are  very  variable.  Any  and  every  form  of  diges- 
tive disturbance  may  occur,  including  diarrhcea,  or  alternating 
attacks  of  constipation  and  diarrhoea,  with  some  amount  of  colic 
and  vomiting.  The  onset  is  generally  gradual,  but  intermissions 
and  relapses  are  of  frequent  occurrence.  Wasting  is,  however, 
always  a  marked  feature.  The  abdomen  is  enlarged,  perhaps 
tender  to  the  touch,  and  may  contain  free  fluid  or  not. 

Treatment  in  the  early  stages  is  often  successfully  undertaken 
by  the  physician  ;  but  if  the  condition  is  progressing,  the  surgeon 
may  be  called  upon  to  deal  with  it  by  laparotomy.  When  marked 
ascitic  accumulation  is  present,  all  that  is  needed  is  to  remove 
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the  fluid  and  close  the  wound  with  or  without  irrigation,  and  in 
nearly  75  i>er  cent,  of  the  cases  a  cure  may  be  anticipated.  Where 
diffuse  or  localized  suppuration  is  present,  adhesions  which  can 
be  reached  may  be  gently  broken  down,  exit  given  to  the  pus, 
and  the  peritoneal  cavity  washed  out ;  but  no  prolonged  search 
after  suppurating  foci  should  be  made,  or  the  intestine  may  be 
torn.  The  results  of  treatment  in  this  variety  are  not  nearly  as 
satisfactory  as  in  the  former,  at  least  40  per  cent,  of  the  cases 
dying.  As  to  the  way  in  which  cure  is  established,  opinions 
differ,  some  authorities  considering  that  it  is  due  merely  to  the 
admission  of  atmospheric  air,  some  to  the  alteration  produced 
thereby  in  the  intra-abdominal  tension,  whilst  others  maintain 
that  it  is  simply  in  consequence  of  the  removal  of  the  exudation 
and  its  contained  toxins.  The  most  plausible  idea,  however, 
attributes  it  to  a  flushing  of  the  intra-abdominal  tissues  with 
blood  serum  (a  well-ascertained  fact  after  laparotomy)  and  the 
effect  of  the  antitoxic  substances  contained  therein,  the  tul^ercles 
thereby  having  their  vitality  destroyed.  In  this  connection  one 
may  note  the  statement  that  too  early  a  laparotomy  does  but 
little  good,  an  insufficient  amount  of  antitoxin  having  presumably 
developed  in  the  system. 

Paracentesis  Abdominis  is  required  in  cases  of  general  or 
encysted  ascites.  The  usual  plan  adopted  is  to  seat  the  patient 
on  a  chair,  and  to  encircle  the  abdomen  with  a  flannel  binder, 
the  ends  of  which  are  split  to  within  6  inches  of  the  middle  line. 
The  unslit  portion  is  placed  over  the  abdominal  wall  in  front, 
whilst  the  divided  portions  cross  behind,  and  are  held  by  assistants, 
so  as  to  make  continuous  pressure  upon  the  abdominal  contents. 
The  abdomen  is  carefully  percussed,  and  a  spot  of  absolute  dul- 
ness  selected  ;  here  a  small  skin  incision  is  made  with  a  scalpel, 
and  a  suitable  trocar  and  cannula  inserted.  The  median  line 
below  the  umbilicus  is  the  place  usually  chosen  for  the  puncture, 
but  there  is  no  objection  to  inserting  the  trocar  through  the 
flanks.  Some  surgeons  prefer  to  withdraw  the  fluid  more  slowly, 
so  as  to  prevent  the  shock  often  experienced  from  its  rapid 
removal.  Two  or  three  Southey's  trocars  and  cannulas  may  then 
be  inserted. 

Subphrenic  Abscess  is  the  term  applied  somewhat  loosely  to  a 
suppurating  focus  which  is  in  more  or  less  intimate  relation  with 
the  imder  surface  of  the  diaphragm.  Two  main  varieties  are 
described,  viz.,  the  intraperitoneal,  which  is  much  the  more 
common,  and  the  retro-  or  extra-peritoneal.  The  causes  are  very 
diverse,  and  the  manifestations  vary  somewhat  with  the  causative 
lesion,  i.  The  stomach  is  the  most  frequent  source  of  the  trouble, 
the  infection  being  due  to  the  extension  of  a  chronic  ulcer.  If  the 
anterior  wall  is  involved,  the  pus  will  be  limited  by  the  lesser 
omentum  and  stomach  behind,  by  the  diaphragm  and  left  lobe  of 
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the  liver  above,  by  the  falciform  ligament  on  the  right,  and 
by  adhesions  between  the  stomach  or  omentum  and  anterior 
abdominal  wall  below.  This  type  of  abscess  usually  points  to  the 
left  of  the  ensiform  appendix.  Should  the  ulcer  be  situated  on  the 
anterior  wall  near  to  the  fundus,  the  abscess  may  get  into  close 
relationship  with  the  spleen,  and  point  beneath  the  left  costal 
margin.  When  the  abscess  arises  in  relation  with  the  posterior  wall, 
the  lesser  sac  of  the  peritoneum  may  be  filled  with  pus,  which  is 
prevented  from  escaping  from-  the  foramen  of  Winslow  by  adhe- 
sions, whilst  the  stomach  itself  is  pushed  forwards,  and  the  pus 
travels  up  and  presents  above  it  to  the  left  of  the  middle  line. 
More  often  the  lesser  sac  has  been  previously  obliterated,  and  the 
abscess  develops  in  the  retroperitoneal  tissues.  2.  Ulcer  of  the 
duodenum  may  give  rise  to  very  similar  conditions.  If  the  abscess 
is  intraperitoneal,  it  is  bounded  by  the  liver,  colon,  omentum,  and 
anterior  abdominal  wall ;  occasionally  it  has  also  tracked  up 
behind  the  liver.  Retroperitoneal  suppuration  also  occurs  in  con- 
nection with  the  duodenum,  the  pus  then  travelling  up  between 
the  liver  and  diaphragm,  or  downwards  towards  the  loin.  3.  The 
appendix  vermiformis  is  also  a  cause  of  subphrenic  abscess,  the  pus 
burrowing  behind  the  peritoneum,  or  finding  its  way  along  the 
inner  or  outer  walls  of  the  ascending  colon.  4.  It  may  also  be 
caused  by  extension  of  suppuration  from  the  liver,  colon,  intestine, 
or  from  retroperitoneal  structures,  such  as  the  kidney,  ribs,  or 
vertebrae.  According  to  Fen  wick,  however,  80  per  cent,  of  all 
cases  of  subphrenic  abscess  are  due  to  ulceration  of  the  stomach  or 
duodenum. 

The  abscess  thus  induced  may  contain  pus  alone  or,  in  addition, 
gas,  which  is  derived  either  from  a  direct  communication  with  the 
bowel,  or  from  the  activity  of  the  Bacillus  coli  without  any  direct 
opening  being  present.  It  was  to  this  condition  that  Ley  den 
originally  gave  the  name  of  subphrenic  Pyo-pneumothorax,  The 
extension  of  the  abscess  along  the  under  surface  of  the  diaphragm 
often  leads  to  that  structure  being  displaced  considerably  upwards, 
and  to  a  secondary  infection  of  the  pleura,  either  by  lymphatic 
absorption  and  extension,  or  by  an  actual  solution  of  continuity. 
The  effect  is  an  effusion  of  serum  or  pus  into  the  base  of  the 
pleural  cavity,  the  latter  constituting  a  basal  empyema. 

The  symptoms  vary  considerably.  They  may  commence  ab- 
ruptly, as  from  a  perforated  stomach,  or  come  on  more  gradually. 
Ordinary  febrile  phenomena,  and  perhaps  one  or  more  rigors,  may 
occur,  whilst  the  patient  complains  of  pain  in  the  upper  portion  of 
the  abdomen,  where  a  swelling,  dull  or  tympanitic  according  to 
circumstances,  appears,  over  which  the  abdominal  muscles  are 
rigidly  contracted.  The  condition  is  very  liable  to  be  mistaken 
for  an  empyema  or  pneumothorax,  but  one  most  important  dis- 
tinguishing feature  is  that  the  heart  is  displaced  directly  upwards 
and  not  to  one  side,  as  in  the  pulmonary  conditions,  whilst  the 
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infective  origin  of  the  trouble.  They  are  of  a  circular  shape, 
and  with  the  edges  sharply  defined  and  clearly  cut ;  each  succes- 
sive coat  is  destroyed  to  a  lesser  degree  than  the  one  internal  to 
it,  so  that  the  sore  is  truncated  or  funnel-shaped.  Should  i>er- 
foratlon  occur,  the  opening  is  not  central,  but  slightly  to  one  side. 
These  acute  ulcers  heal  without  much  difficulty,  as  is  evident 
from  the  number  of  radiating  cicatrices  seen  on  the  post-mortem 
table.  They  give  rise  to  no  stenosis,  except  perhaps  when  they 
are  situated  within  the  pyloric  orifice.  Haemorrhage  from  this 
variety  is  not  uncommon,  but  is  rarely  fatal.* 

(b)  The  chronic  ulcer  roay  attain  considerable  dimensions, 
perhaps  many  square  inches  of  each  surface  being  involved.  It 
is  usually  single,  and  situated  on  the  posterior  wall  near  the 
pyloric  orifice,  which  may  be  involved  in  the  trouble  by  extension. 
Its  shape  is  very  variable,  though  in  the  earlier  stages  it  is 
rounded ;  one  important  type  is  the  horseshoe  ulcer,  which 
spreads  down  along  either  surface  from  the  lesser  curvature,  and 
may  subsequently  cause  an  hour-glass  contraction  of  the  organ. 
The  edges  are  often  raised,  hard,  and  infiltrated,  whilst  the  gastric 
wall  is  generally  thick  and  sclerosed.  In  old-standing  cases  there 
may  be  considerable  destruction  of  tissue,  external  viscera,  such 
as  the  pancreas,  being  sometimes  exposed  in  the  wound. 
Haemorrhage  is  not  uncommon,  and  may  prove  fatal ;  one  of 
the  larger  branches  of  the  coronary  artery,  or  perhaps  the 
splenic,  is  then  involved,  or  the  bleeding  may  arise  from  one  of 
the  enlarged  varicose  gastric  veins  which  are  often  found  in  the 
neighbourhood  of  an  old  ulcer.  Perigastric  inflammation  of  an 
adhesive  or  suppurative  type  is  almost  certain  to  occur,  and 
cicatricial  contraction  of  various  forms  is  likely  to  follow. 

Women  are  much  more  liable  to  gastric  ulcer  than  men,  in  the 
proportion  of  three  to  one ;  but  it  is  the  acute  variety  to  which 
they  are  most  prone,  and  from  which,  apart  from  perforation, 
they  seldom  die.  The  usual  age  of  such  patients  is  from  fifteen 
to  thirty  years.  Men,  on  the  other  hand,  are  more  liable  to 
chronic  ulcers,  and  though  acute  perforation  is  less  common,  they 
are  subject  to  a  number  of  serious  complications  which  may 
prove  fatal.  Their  average  age  when  attacked  is  from  thirty  to 
fifty  years. 

Into  the  aetiology,  general  symptoms,  and  routine  treatment  of 
gastric  ulcers  it  is  unnecessary  to  enter ;  they  are  sufficiently 
described  in  medical  text-books.  A  number  of  complications, 
however,  arise  whicli  may  require  surgical  assistance,  whilst  it 
must  be  remembered  that  the  mere  persistence  of  symptoms  may 
justify  operative  measures,  especially  since  the  observation  has 

•  See  Fenwick,  '  Ulcer  of  the  Stomach  and  Ouoclenum,'  J  and  A. 
Churchill,  njoo ;  and  Mayo  Kobson  and  Moynihan,  *  Diseases  of  the  Stomach 
and  their  Surgical  Treatment,'  Hailliere.  Tindall  and  ('ox,  1901. 
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been  made  and  confirmed  that  malignant  disease  md.y  commence 
on  the  site  of  an  old-standing  ulcer. 

1.  Excessive  and  Persistent  Hemorrhage  is  responsible  for  quite 
a  considerable  proportion  of  the  deaths  from  gastric  ulcer.  It  may 
arise  from  arteries,  veins,  or  capillaries,  and  at  first  it  is  difficult 
to  say  from  what  source  it  is  derived.  Inasmuch,  however,  as  in 
over  90  per  cent,  of  the  cases  it  can  be  stopped  by  medical  means, 
it  is  obvious  that  the  capillary  origin  is  most  common.  It  is  like- 
wise unusual  for  the  patient  to  succumb  as  the  result  of  the  first 
attack  of  bleeding,  and  hence  the  rule  of  practice  which  is  usually 
adopted,  viz.,  to  treat  the  first  acute  haemorrhage  by  medical 
means ;  but  should  it  recur  or  persist  unduly,  surgical  assistance 
may  be  required. 

Under  the  latter  circumstances  the  abdomen  is  opened  and  the 
stomach  carefully  explored.  Some  puckering  or  thickening  of  the 
coats  may  indicate  the  situation  of  the  ulcer ;  failing  this,  a  free 
opening  is  made  through  the  anterior  wall,  and  the  interior  of  the 
viscus  methodically  examined.  When  the  bleeding- point  has 
been  found,  it  may  be  possible  to  pick  it  up  and  tie  it ;  or  the 
whole  ulcer  may  be  picked  up  and  ligatured  en  masse ;  or  the 
base  of  the  ulcer  may  be  cauterized ;  or  excision  of  the  ulcer 
may  be  practicable.  Failing  these  measures,  gastro-enterostomy 
will  be  indicated,  in  order  to  give  the  organ  as  much  rest  as 
possible. 

2.  Perforation  of  the  Ulcer  is  by  no  means  an  uncommon  occur- 
rence in  connection  with  the  acute  type  of  ulcer,  and  is  therefore 
seen  most  frequently  in  young  women ;  it  is  always  fraught  with 
the  greatest  danger.  The  anterior  wall  is  that  most  frequently 
involved,  owing  to  its  greater  mobility,  which  prevents  the  forma- 
tion of  protective  adhesions.  The  cardiac  end  is  more  often 
affected  thaa  the  pyloric.  The  character  of  the  symptoms  varies 
with  the  size  of  the  perforation,  and  with  the  distension  or  not 
of  the  viscus.  If  a  large  opening  is  produced  in  the  anterior  wall, 
so  that  the  gastric  contents  are  allowed  a  free  entrance  into  the 
peritoneal  cavity,  the  patient  is  seized  with  severe  epigastric  pain 
and  profound  shock,  and  this  is  followed  by  acute  septic  peri- 
tonitis, which  rapidly  proves  fatal  if  surgical  interference  is  not 
at  hand.  When  the  perforation  is  small,  and  only  a  gradual 
leakage  occurs,  the  onset  is  subacute  ;  the  primary  shock  is  then 
inconsiderable,  but  epigastric  pain  and  tenderness  are  present, 
and  steadily  increase  until  the  characteristic  features  of  general 
peritonitis  supervene. 

The  Prognosis  of  gastric  perforation  is  exceedingly  grave,  since, 
unless  active  surgical  interference  is  obtainable  within  a  compara- 
tively short  time,  hopeless  peritonitis  ensues.  Barling  states  that 
95  per  cent,  of  patients  that  are  untreated  are  sure  to  die,  whilst 
the  later  the  operation,  the  worse  the  results. 

Treatment, ShouXd  it  be  decided  for  any  particular  reason  not 
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to  Operate  in  a  given  case,  the  horizontal  position,  rectal  feeding, 
and  the  use  of  morphia  to  check  peristalsis,  are  the  only  means 
which  hold  out  any  prospect  of  benefit.     Operation,  as  already 
indicated,  must  be  undertaken  at  as  early  a  period  as  possible, 
although  it  is  often  wise  to  delay  for  an  hour  or  two  to  allow  the 
patient  to  recover  in  measure  from  the  initial  shock.    The  median 
incision  is  the  best  to  employ,  since  it  is  not  possible  to  be  certain 
as  to  the  situation  of  the  lesion.     The  rules  given  above  as  to  the 
treatment  of  a  penetrating  injury  hold  good  in  connection  with 
this  subject,  especially  as  to  the  use  of  swabs  for  the  removal 
of  any  extravasated   gastric  contents,  and   as   to   the  value  of 
I>eritoneal  irrigation.     There  is  no  need  to  excise  the  ulcer  when 
found ;  all  that  is  required  is  to  close  the  aperture  by  means  of 
Lembert's  sutures,  applied  perhaps  in  a  purSe-string  fashion,  so 
as  to  bury  the  ulcerated  surface.     In  some  cases  it  may  seem 
unwise  to  attempt  closure  of  the  lesion,  whilst  in  others  it  may  be 
so  situated  as  to  render  such  closure  impossible  ;  a  drainage-tube, 
free  from  lateral  openings,  is  then  introduced  into  the  stomach, 
and  gauze  packed  around  it  so  as  to  lessen  the  risk  of   intra- 
peritoneal leakage.      The  patient  is  fed  by  the  rectum  for  some 
time,  and  the  fistula  usually  closes  without  much  difficulty  at  a 
subsequent  date. 

3.  Perigastric  inflammation  is  a  common  result  of  ulceration  ;  it 
may  be  either  adhesive  or  suppurative  in  character. 

Adhesive  perigastritis  is  in  the  first  place  protective  in  nature, 
consisting  of  a  localized  thickening  of  the  serous  wall.  It  is  more 
marked  in  connection  with  chronic  than  with  acute  ulcers.  The 
posterior  gastric  wall  is  often  adherent  across  the  lesser  sac  of 
the  peritoneum  to  the  serous  membrane  lying  in  front  of  the 
pancreas,  and  this  fixity  may  be  one  of  the  factors  which  prevent 
the  ulcer  from  healing,  even  as  fixation  to  the  periosteum  over 
the  tibia  delays  healing  in  an  ulcer  of  tlie  leg. 

In  a  few  cases  adhesions  form  between  the  anterior  wall  of 
the  stomach  and  the  parietal  peritoneum.  Such  give  rise  to  a 
localized  fixed  epigastric  pain,  usually  increased  considerably  by 
distension  of  the  organ.  It  may  be  treated  safely  by  alxiominal 
section,  and  division  of  the  adhesion  between  ligatures.  If  left 
alone,  not  only  may  it  cause  inconvenience  by  the  pain  induced, 
but  it  may  also  determine  internal  strangulation  or  obstruction. 

Suppurative  Perigastritis  may  follow  a  small  perforation  with 
limited  leakage,  but  is  more  usually  due  to  an  extension  of  the 
ulcer  and  an  invasion  of  the  perigastric  tissues  by  organisms  which 
escape  from  the  stomach.  The  result  of  this  is  the  formation  of 
what  has  l>een  already  described  as  a  subphrenic  abscess  (p.  900), 
which  may  or  may  not  contain  gas.  It  may  burst  anteriorly 
through  the  abdominal  wall,  or  may  perforate  the  diaphragm, 
giving  rise  to  a  basal  empyema  ;  and  this  in  turn  may  burst  into 
the  lung  or  through  the  chest  wall,  so  that  fistulas  may  appear  in 
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various  places,  through  which  the  contents  of  the  stomach  may 
be  discharged. 

The  abscess  should  be  opened  and  drained  in  the  way  already 
indicated,  but  should  a  fistula  form,  it  is  almost  hopeless  to 
attempt  to  deal  with  it  locally,  so  that  it  would  be  wise  to  perform 
a  gastro-enterostomy. 

4.  StenosiB  is  always  liable  to  occur  after  ulcers  of  the  stomach, 
as  in  other  situations.  If  it  is  located  near  the  pylorus,  that 
orifice  may  become  contracted,  giving  rise  to  special  symptoms, 
and  necessitating  treatment  of  a  particular  character  (p.  911). 
Occasionally,  however,  the  cicatrisation  of  a  horseshoe  ulcer 
leads  to  an  hour-glass  contraction  of  the  body  of  the  viscus,  which 
in  some  cases  is  so  marked  as  almost  to  divide  the  organ  into  two 
halves,  only  a  narrow  neck  persisting  between  the  two.  The 
symptoms  of  such  a  condition  are  almost  identical  with  those  of 
pyloric  stenosis,  and  the  treatment  required  consists  either  in 
excision  of  the  sulcus  and  reunion  of  the  gastric  walls,  or  in 
establishing  an  artificial  opening  between  the  two  segments,  as  by 
a  Murphy  button.  In  still  other  cases  the  contraction  may  be 
situated  near  the  cardiac  orifice,  the  symptoms  then  being 
similar  to  those  of  a  stricture  at  the  lower  end  of  the  oesophagus. 
The  clinical  phenomena  of  an  hour-glass  stomach  vary  with  the 
situation  of  the  contraction,  resembling  sometimes  those  of 
pyloric  stenosis,  at  others  those  of  contraction  at  the  cardiac 
orifice.  The  diagnosis  is  best  made  by  inflating  the  organ  with 
air,  when  its  shape  can  be  easily  detected. 

Treatment  of  stenosis  at  the  cardiac  end  consists  in  gastrostomy. 
An  hour-glass  stomach  may  possibly  be  treated  by  excision  of  the 
stricture,  or  by  its  division  and  suture  by  a  method  similar  to 
that  employed  for  the  pylorus  (see  Pyloroplasty,  p.  916),  or  the 
two  segments  may  be  united  below  the  contraction  by  a  Murphy 
button,  or  a  double  gastro-enterostomy  may  be  performed  to 
connect  each  segment  to  the  jejunum. 

5.  Finally,  cases  are  met  with  in  which  the  symptoms  of  gastric  ' 
ulcer  persist  or  recur  in  spite  of  the  most  careful  dieting  and 
treatment,  and  it  is  now  considered  quite  justifiable  to  submit  such 
cases  to  operation.  Two  lines  of  treatment  are  possible,  (a)  The 
ulcer  may  be  excised,  if  it  be  in  a  convenient  position  for  such  a 
procedure,  and  if  the  infiltration  around  it  be  not  too  extensive. 
(b)  In  other  cases  gastro-enterostomy  (p.  918)  maybe  undertaken 
with  a  view  to  relieve  symptoms  by  enabling  the  viscus  more 
readily  to  empty  itself  after  the  ingestion  of  food.  The  results 
of  this  latter  procedure  have  been  very  satisfactory. 

Cancer  of  the  Stomacli.  —  The  stomach  is  more  frequently 
invaded  by  cancer  than  any  other  organ  in  the  body  in  the  male 
sex,  whilst  in  females  it  comes  next  to  the  breast  and  uterus  in 
order  of  frequency.     Any  and  every  part  of  the  viscus  may  be 
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afTected,  but  in  60  per  cent,  of  the  cases  the  tumour  starts  in  or 
about  the  pylorus,  and  is  of  a  scirrhous  nature.  When  the  cardiac 
end  is  attacked,  the  disease  may  spread  from  the  oesophagus  and 
is  a  squamous  epithelioma,  but  when  the  liody  of  the  organ  is 
invaded,  the  condition  is  usually  a  columnar  carcinoma. 

Cancer  occasionally  starts  at  the  site  of  an  old  ulcer,  but 
there  is  generally  no  assignable  cause  for  its  onset,  except  an 
indefinite  history  of  injury.  It  may  occur  as  a  nodular  outgrowth, 
perhaps  covered  with  papillomatous  projections  and  early  under- 
going ulceration ;  if  it  is  of  a  hard  type,  the  ulcerated  surface  has 
a  characteristic  everted  margin.  Sometimes  the  whole  organ 
becomes  infiltrated  by  a  diffuse  carcinomatous  growth,  con- 
stituting a  firm  mass  incapable  of  dilatation  or  much  contraction, 
which  has  been  aptly  termed  the  'leather-bottle  stomach.'     At 


Fig.  318.— Canceh  of  Fvloric  Mho  ok  Stomach      [Kino's  College 


The  abrupt  limitation  of  (he  growth  at  the  commencement  of  the  duodenum  is 
welt  seen. 

the  pyloric  end  (Fig.  318)  the  growth  is  always  of  a  hard  nature, 
and  forms  an  annular  constriction,  through  which  it  may  be 
difficult  to  pass  even  a  small  catheter;  it  is  sharply  limited  on  its 
duodenal  aspect,  but  spreads  into  the  body  of  the  organ,  and 
especially  towards  the  lesser  curvature,  following  (he  main  line  of 
the  lymphatic  stream.  The  lymphatic  glands  lying  along  the 
lesser  curvature  are  involved,  usually  extending  as  far  as  the 
point  where  the  coronary  artery  reaches  the  stomach,  whilst  those 
along  the  pyloric  end  of  the  great  curvature  are  implicated  to  a 
less  degree.  Thence  the  affection  spreads  to  the  liver  and  to  the 
ctcliac  glands,  and  there  may  compress  the  inferior  vena  cava  and 
thoracic  duct.  Adhesions  form  around  the  growth,  tending  to  fix 
it  to  the  under  surface  of  the  liver,  to  the  head  of  the  pancreas, 
the  colon,  and  even  when  of  large  sine  to  the  anterior  abdominal 
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wall.  These  adhesions  often  prepare  the  way  for  an  extension  of 
the  disease  to  the  peritoneum,  over  which  disseminated  nodules 
of  cancer  may  be  scattered,  often  giving  rise  to  a  considerable 
effusion  of  serous  fluid.  The  omentum  also  becomes  infiltrated, 
and  colloid  degeneration  is  not  unusual  in  this  region,  the  omentum 
being  converted  into  a  solid  translucent  mass,  looking  sometimes 
like  firm  sago  pudding. 

Speaking  generally,  the  malignancy  of  gastric  carcinoma  is 
decidedly  less  than  that  of  such  organs  as  the  breast  or  uterus,  in 
that  secondary  glandular  affections  are  later  in  developing,  and 
even  when  the  nearest  group  is  involved  it  may  be  some  time 
before  the  affection  spreads  to  distant  parts. 

Clinical  Phenomena, — Gastric  cancer  often  begins  with  certain 
indefinite  symptoms,  the  significance  of  which  is  easily  overlooked 
in  the  early  stages ;  the  case  is  then  often  allowed  to  run  on 
with  the  idea  that  it  is  merely  one  of  *  dyspepsia,*  *  internal 
influenza  *  or  the  like,  so  that  a  thorough  and  exhaustive  examina- 
tion is  not  made,  and  the  time  for  radical  interference  passes 
without  the  disease  being  recognised.  Pain  is  often  the  first 
symptom,  sHght  at  first,  but  gradually  increasing,  and  referred  to 
the  epigastrium  or  back.  Food  may  increase  or  relieve  it,  but  as 
time  progresses  the  pain  comes  on  independently  of  meals.  Acid 
eructations  and  a  sense  of  epigastric  oppression  soon  follow,  and 
these  in  time  give  place  to  actual  attacks  of  vomiting,  the  ejecta 
perhaps  containing  blood,  but  usually  not  till  late  m  the  case. 
Loss  of  appetite  and  steady  wasting  are  also  marked  features  in 
the  early  stages.  The  persistence  of  such  a  group  of  symptoms 
should  always  lead  10  a  complete  investigation  of  the  stomach 
and  its  functions,  (i.)  The  epigastric  region  is  carefully  palpated 
and  the  nature  and  position  of  any  unusual  swelling  noted.  It 
may  be  desirable  to  inflate  the  organ  with  air  or  gas  and  ascertain 
its  exact  size  ;  by  this  means  it  is  sometimes  possible  to  detect  a 
tumour  which  would  otherwise  escape  notice,  (ii.)  The  composi- 
tion of  the  gastric  juice  may  be  investigated  by  the  use  of  a  test 
meal  and  the  stomach  tube.  In  cancer  the  amount  of  HCl  is 
usually  diminished,  whilst  that  of  lactic  acid  is  increased.  The 
latter  is  probably  a  fermentation  product,  (iii.)  The  motor  power 
of  the  viscus  is  very  considerably  lessened,  so  that  the  passage  of 
its  contents  into  the  duodenum  is  delayed ;  this  can  be  demon- 
strated by  the  salol  test,  (iv.)  A  blood  count  in  carcinoma  usually 
reveals  a  well  marked  diminution  in  the  amount  of  haemoglobin, 
sometimes  fewer  red  corpuscles,  and  a  moderate  leucocytosis, 
especially  involving  the  mononuclear  leucocytes,  (v.)  Microscopic 
examination  of  the  vomit  may  also  throw  light  on  the  case. 

To  these  general  signs  certain  special  ones  may  be  added, 
varying  with  the  location  of  the  growth,  i.  If  the^ cardiac  end  is 
involved,  a  tumour  can  rarely  be  detected,  the  stomach  being 
small  and  contracted.     The  patient  complains  chiefly  of  pain  on 
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swallowing,  and  the  vomiting  occurs  immediately  ai'ter  each  meal. 
The  symptoms  are  practically  those  of  oesophageal  cancer. 

2.  When  the  pylorus  is  affected  a  tumour  can  often  be  felt  a 
little  above  and  to  the  right  of  the  umbilicus,  which  is  at  first 
rounded  and  definitely  limited,  except  on  the  left  side,  where  it 
shelves  off  into  the  stomach ;  it  is  moveable  in  the  early  stages, 
but  later  on  becomes  fixed  ;  it  is  firm  in  consistence,  and  some- 
what tender  on  manipulation  and  pressure,  and  may  receive 
pulsation  from  the  underlying  aorta.  Owing  to  the  stenosis  of 
the  pylorus,  which  almost  invariably  accompanies  this  condition, 
the  stomach  becomes  dilated,  and  its  great  curvature  displaced 
downwards,  perhaps  almost  into  the  pelvis.  In  this  a  large 
accumulation  of  fluid  takes  place,  which  can  be  heard  splashing 
al)out  when  the  patient  is  moved ;  every  two  or  three  days  he 
brings  up  a  large  quantity  of  fluid  and  decomposing  food,  covered 
with  a  yeast- like  scum,  and  containing  sarcinae  in  abundance. 
Hajmatemesis  is  not  uncommon. 

3.  When  the  body  of  the  organ  is  involved,  a  tumour  may  or 
may  not  be  felt,  according  to  its  situation.  The  *  leather-bottle  ' 
stomach  can  be  sometimes  detected  as  a  solid  mass  projecting 
forwards  from  under  the  left  costal  margin.  The  organ  is  not 
dilated,  and  the  vomiting  has  no  special  characters ;  haematemesis 
may  or  may  not  be  present. 

In  the  later  stages  pressure  phenomena  manifest  themselves. 
Ascites  may  result  from  compression  of  the  portal  vein  ;  jaundice, 
from  implication  of  the  common  bile  duct ;  oedema  of  the  legs 
and  varix  of  the  superficial  abdominal  veins  may  arise  from  pres- 
sure upon  the  inferior  vena  cava,  whilst  the  peritoneal  cavity  may 
be  distended  with  chyle  owing  to  the  pressure  of  lymphatic  glands 
on  the  receptaculum  chyli  or  thoracic  duct.  All  these  later  signs 
are  indications  that  the  time  has  passed  when  radical  treatment 
is  possible. 

Treatment. — So  many  cases  of  this  affection  reach  the  surgeon 
too  late  that,  at  the  risk  of  wearying  our  readers,  we  would 
reiterate  what  has  been  already  stated.  When  the  symptoms  of 
chronic  gastritis  persist  in  spite  of  careful  dieting  and  treatment, 
and  the  patient  is  losing  flesh,  one  should  always  look  on  the  case 
with  suspicion.  Granted  that  the  examination  of  the  gastric  juice 
reveals  the  characteristic  changes  referred  to  above,  and  still 
more  when  a  blood  count  indicates  leucocytosis  and  a  diminishing 
quantity  of  haemoglobin,  then  an  exploratory  operation  is  quite 
justifiable.  On  the  other  hand,  we  would  give  a  word  of  warning 
against  the  common  practice  of  considering  that  the  mere  presence 
of  a  tumour  in  the  epigastrium  warrants  an  operation.  When  a 
well-marked  tumour  is  present,  the  probability  is  that  the  disease 
has  extended  beyond  the  reach  of  surgery,  and  therefore,  unless 
there  are  distinct  indications  for  palliative  treatment,  e,g,,  the 
signs  of  pyloric  stenosis,  the  patient  is  often  better  left  to  the  care 
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of  the  physician.  Of  course,  in  many  cases  an  operation  is  under- 
taken in  the  almost  vain  hope  of  being  able  to  do  something  to 
prevent  the  patient  being  condemned  to  certain  death  ;  but  when 
ascites,  jaundice,  or  definite  evidences  of  dissemination  are  present, 
the  surgeon  should  be  very  chary  of  interfering. 

For  cancer  of  the  cardiac  orifice,  gastrostomy  may  possibly  be 
desirable,  the  artificial  stoma  being  placed  nearer  to  the  pylorus 
than  usual. 

For  cancer  of  the  body  of  the  stomach,  a  partial  or  total 
gastrectomy  may  be  feasible  in  the  absence  of  massive  adhesions ; 
but  the  conditions  which  permit  of  such  procedures  are  unusual. 
If  the  patient's  nutrition  is  seriously  failing,  and  no  radical 
operation  is  possible,  jejunostomy  (or  the  formation  of  an  artificial 
opening  into  the  jejunum)  may  enable  the  patient  to  be  fed 
without  utilizing  the  stomach. 

For  cancer  of  the  pylorus,  operation  is  more  frequently  possible, 
whilst,  even  if  removal  is  impracticable,  palliative  measures  to 
short-circuit  the  growth  may  be  desirable.  If  the  mass  is  compara- 
tively moveable,  and  there  are  but  few  adhesions,  pylorectomy  or 
removal  of  the  diseased  portion  of  the  organ  may  be  undertaken, 
and  even  should  secondary  deposits  be  present  in  the  liver,  the 
patient  is  probably  better  off  after  such  a  procedure  than  if  left 
alone.  When  the  growth  has  extended  beyond  the  bowel  to 
adjacent  viscera,  and  extensive  adhesions  are  present,  gastro- 
enterostomy is  alone  practicable,  and  will  do  much  good  by  per- 
mitting of  the  passage  of  food  into  the  bowel  without  passing 
through  the  pylorus.  It  will  also  allow  the  dilated  organ  to  be 
more  completely  emptied,  and  consequently  the  patient  will  not 
be  so  likely  to  absorb  toxic  material. 

Simple  Stenosis  of  the  Pylorus  generally  results  from  the  healing 
of  a  simple  gastric  ulcer  of  the  usual  type,  situated  within  or 
close  to  the  pyloric  orifice ;  it  is  sometimes  due  to  the  contraction 
of  adhesions  around  an  inflamed  gall-bladder  (cholecystitis),  and  is 
occasionally  caused  by  hypertrophy  of  the  muscular  tissue  of  the 
sphincter.  The  effects  produced  are  hypertrophy  and  dilatation  of 
the  stomach,  which  becomes  enlarged  downwards,  and  forms  a  sac, 
in  which  food  collects  perhaps  for  days,  and  undergoes  fermenta- 
tive changes,  being  finally  ejected  in  large  quantities,  mixed  with 
frothy  mucus  and  a  yeast-like  scum  containing  an  abundance  of 
sarcina:.  The  stomach  may  in  time  almost  reach  the  pelvis,  the 
pylorus  being  dragged  down  with  it.  Succussion  or  splashing 
sounds  are  heard  on  shaking  the  patient's  abdomen. 

The  Treatment  consists  at  first  in  washing  out  the  stomach 
regularly,  but  when  that  fails  to  give  relief  one  of  the  following 
proceedings  may  be  undertaken,  {a)  Lor  da  s  Operation  consists 
in  dilating  the  stenosed  orifice  with  the  finger.  The  viscus  is 
opened  midway  between  the  curvatures  and  about  2  inches  from 
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the  pylorus,  and  first  one  finger  is  introduced,  slowly  and  care- 
fully, then  two,  and  even  perhaps  three  ;  no  violence  is  admissible, 
or  the  walls  of  the  orifice  may  be  torn  or  ruptured.  The  results 
of  this  procedure  have  been  on  the  whole  encouraging,  but  it  is 
now  being  replaced  by  other  more  certain  and  satisfactory 
methods,  (b)  Excision  of  the  Pylorus  can  l^  undertaken  in  suitable 
cases,  and  the  results  have  l^een  so  much  improved  by  the  use  of 
the  Murphy  button  and  other  similar  contrivances  that  it  need 
not  be  greatly  feared.  Of  course,  when  the  stomach  is  much 
dilated  and  very  atonic,  it  is  possible  that  this  operation  may  not 
succeed  in  improving  the  function  of  the  organ,  {c)  Pyloroplasty 
is  useful  in  cases  where  the  stricture  is  free  from  adhesions,  and 
where  it  is  narrow  apd  annular,  but  will  be  useless  in  conditions 
similar  to  those  under  which  pylorectomy  is  contra-indicated. 
{d)  Under  such  circumstances  Gasiro-niicrosiomy  should  be  under- 
taken, and  may  be  expected  to  give  admirable  results. 

Operations  upon  the  Stomach. 

1.  Washing  out  the  Stomach  is  needed  in  cases  of  poisonin<:i^,  in 
chronic  catarrh,  in  dilatation  of  the  organ,  and  as  a  preliminary  to 
operations  in  which  its  cavity  is  to  be  laid  open.  It  may  L>e  accom- 
plished by  the  ordinary  stomach-pump,  or  by  the  simpler  nietliod 
of  passing  a  long  tube  of  good-sized  calibre,  to  the  upper  end  of 
which  is  attached  a  funnel.  Fluid  is  introduced  through  the 
funnel,  and  syphoned  out  by  lowering  it  below  the  level  of  the 
stomach.  13efore  open  operations,  a  warm  solution  of  L)oric  acid 
should  be  employed  as  the  agent  for  irrigating  the  viscus, 

2.  Gastrotomy,  or  opening  the  stomach,  is  recjuired  for  tlie 
removal  of  foreign  bodies  from  it  or  from  the  lower  end  of  tlie 
a»sophagus,  for  exploratory  purposes,  and  as  a  means  of  dilating 
simple  strictures  of  either  the  pyloric  or  cardiac  orifices  (Loreta's 
operation).  It  has  also  been  employed  with  advantage  for  the 
removal  of  masses  of  cancerous  disease  by  curetting. 

Operation. —  When  a  foreign  body  can  be  distinctly  felt  within 
the  viscus,  any  incision  that  seems  to  promise  ready  access  may 
be  employed  ;  but  it  is  generally  made  on  the  left  side,  parallel 
to,  and  about  a  finger's  breadth  from,  the  edge  of  the  costal 
cartilages,  and  about  2 J  inches  in  length  (Fig.  319,  A).  The 
position  of  the  left  lobe  of  the  liver  must  be  previously  ascertained 
by  percussion,  and  the  centre  of  the  incision  is  best-  placed 
al)out  5  inch  l)elow  it.  The  abdominal  wall  is  completely  divided, 
and  the  peritoneum  opened.  The  fingers  are  then  introduced, 
and  the  stomach  sought  for ;  it  is  recognised  by  its  position  im- 
mediately under  the  liver,  and  by  the  thickness,  pink  colour,  and 
opacity  of  its  wall.  If  the  omentum  or  transverse  colon  presents 
in  the  wound,  it  must  be  pushed  down,  and  the  stomach  looked 
for  above.     The  spot  where  the  stomach  is  to  be  opened  is  now 
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decided  on,  and  two  silkworm  gut  sutures  introduced  through 
the  serous  and  muscular  coaCts,  so  as  to  enable  the  organ  to  be 
kept  against  the  abdominal  wall,  a  careful  packing  with  a  known 
number  of  sponges  or  gauze  swabs  being  also  interposed  between 
the  viscus  and  the  parietes,  so  as  to  prevent  any  escape  of  fluid 
into  the  general  peritoneal  cavity.  An  incision  is  made  in  the 
long  axis  of  the  stomach,  and  the  finger  inserted.  The  removal 
of  a  foreign  body  must  be  undertaken  with  great  care,  so  as  not 
to  inflict  injury  on  the  organ,  the  wound  being  enlarged,  if 
necessary.  It  is  subsequently  closed  by  the  Lembert  or  prefer- 
ably the  Czerny- Lembert  suture.     The  stomach  is  now  replaced 


Fig.  319. — Incisions  utilized  in  Various  Abdominal  Operations. 

A,  Fenger's  incision  for  exposing  the  stomach  ;  A,,  additional  incision  in 
Frank's  gastrostomy:  B,  incision  for  exposing  gall-bladder;  C,  iliac 
colotomy ;  D,  incision  for  operations  on  appendix;  E,  median  incision 
for  ovariotomy  or  supra-pubic  cystotomy  ;  F,  for  radical  cure  of  inguinal 
hernia  or  varicocele. 

in  position,  and  all  traces  of  blood,  etc.,  removed,  the  external 
wound  being  closed  in  the  usual  way. 

If  the  surgeon  desires  to  reach  the  cardiac  orifice ,  a  somewhat 
larger  opening  in  the  parietes  is  needed,  in  order  to  allow  of 
greater  space  for  the  introduction  of  the  hand  into  the  abdomen, 
since  the  orifice  lies  deeply  just  in  front  of  the  aortic  opening  in 
the  diaphragm.  When  this  is  accomplished,  the  opening  may 
be  dilated  by  the  fingers  or  by  suitable  dilators,  and  a  foreign 
body  can  by  this  means  be  removed  from  the  lower  end  of 
the  onsophagus.  The  utmost  gentleness  must  be  observed  in  this 
proceeding,  as  serious  symptoms  may  be  caused  by  irritation 
and  damage  of  the  pneumogastric  nerves,  the  terminations  of 
which  pass  through  this  opening  in  the  diaphragm. 
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The  operations  on  the  pyloric  orifice  are  dealt  with  below. 

3.  Gastarostomy  consists  in  the  formation  of  a  permanent  artificial 
opening  into  the  stomach,  through  which  the  patient  can  be  fed. 
It  is  needed  in  cases  of  malignant  disease  or  intractable  stenosis 
of  the  oesophagus,  where  the  patient  is  exposed  to  the  risk  of 
starvation,  owing  to  his  inability  to  take  nourishment. 

Not  many  years  back  the  only  operation  performed  was. one  in 
which  a  direct  opening  was  made  into  the  viscus  without  any 
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Figs.  320,  321. — Gastrostomy  (Modified  Frank's  Operation). 

In  Fig.  320  the  base  of  the  cone  is  seen  sutured  to  the  peritoneum  and  sheath 
of  the  rectus;  in  Fig.  321,  the  stomach  has  been  opened,  a  tube  stitched  in, 
and  the  sutures  passed  through  the  rectus  are  in  place. 

attempt  to  form  a  valve,  trusting  to  various  flanged  tubes  or 
umbrella- like  plugs  to  close  the  aperture.  The  results  were  most 
unsatisfactory,  since  even  if  the  patient  survived,  he  usually 
suffered  great  inconvenience  from  the  prolapse  of  the  mucous  mem- 
brane, and  from  irritation  and  ulceration  of  the  surrounding  skin, 
owing  to  escape  of  the  acid  gastric  juice  and  its  digestive  powers. 
During  the  last  few  years  a  number  of  excellent  operations 
have  been  introduced  so  as  to  prevent  these  complications,  most 
of  them  depending  on  the  formation  of  a  muscular  valve  or 
sphincter,  and  there  can  be  no  doubt  that  the  improvements  thus 
effected  have  been  very  great.  Two  chief  methods  have  been 
suggested — viz.,  Witzel's  and  Frank's ;  the  latter  of  these  is,  to 
our  minds,  the  preferable,  and  the  results  gained  thereby  are  so 
satisfactory  as  to  warrant  us  in  describing  it  in  detail. 
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Frank's  Operation, — The  usual  oblique  incision  (Fig.  319,  A)  for 
exposure  of  the  stomach  is  first  made,  the  viscus  withdrawn  and 
examined,  and  a  silk  sling  passed  through  the  serous  and  muscular 
coats  at  the  site  selected  for  the  artificial  opening,  so  that  a  cone- 
shaped  portion  of  the  wall  can  be  drawn  up  into  the  wound. 
The  parietal  peritoneum  is  then  sutured  all  round  to  the  base  of 
the  cone,  so  as  to  shut  it  off  from  the  general  serous  cavity.  A 
second  incision  (Ai),  about  i  inch  in  length,  is  now  made  on  the 
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Figs.  322,  323.— Gastrostomy  (Frank's  Operation  Modified), 

In  Fig.  322  the  sutures  in  the  rectus  have  been  tied,  and  only  a  small  portion 
of  the  stomach  projects  ;  in  Fig.  323  the  operation  is  completed. 

outer  side  of  the  first  wound,  parallel  to  it,  and  about  i^  inches 
from  it.  The  bridge  of  skin  and  subcutaneous  tissue  between  the 
two  is  separated  from  the  subjacent  structures,  and  the  apex  of 
tbe  cone  of  gastric  wall  drawn  under  the  bridge  into  the  second 
wound.  A  small  opening  is  then  made  into  the  viscus  through  the 
apex,  in  which  the  silk  sling  is  located,  and  the  mucous  membrane 
stitched  accurately  to  the  skin  in  the  centre  of  the  incision.  The 
remainder  of  this  incision  is  then  closed  in  the  ordinary  way,  as 
also  the  first.  Healing  readily  occurs,  and  thus  a  valvular 
opening  is  established,  which  passes  in  an  angular  fashion  round 
the  margin  of  the  costal  cartilages,  tending  to  prevent  regurgita- 
tion of  the  gastric  contents.  The  patient  may  be  fed  by  the 
artificial  opening  at  once. 

We  have  somewhat  modified  this  operation  of  late,  and  the 
results  have  been   still    better   than  when  we   utilized   Frank's 
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original  method.     Instead  of  the  oblique  incision,  a  vertical  one 
(as  suggested  by  Kocher)  is  employed,  extending  for  3  or  4  inches 
downwards  from  the  eighth  costal  cartilage  and  passing  through 
the  substance  of  the  rectus  muscle  (Fig.  320),  which  is  split  by  the 
fingers  or  handle  of  the  knife  into  two  portions.    The  peritoneum  is 
opened,  and  the  stomach  withdrawn ;    a  cone-shaped  portion  is 
selected,  and  its  base  stitched  to  the  parietal  peritoneum  and  pos- 
terior layer  of  the  sheath  of  the  rectus.     A  small  hole  is  made  in 
the  apex  of  the  cone,  and  through  this  is  passed  a  piece  of  rubber 
drainage- tube,  free  from  lateral  openings,  and  about  the  size  of  a 
No.  10  catheter,  fitting  the  opening  in  the  stomach  exactly  ;  it 
should  project  i  J  inches  inside  the  cavity,  and  about  6  inches  of  it 
should  remain  outside  (Fig.  321).     This  is  stitched  firmly  to  the 
stomach  wall,  and  the  apex  of  the  cone  is  then  drawn  to  the  upper 
angle  of  the  incision.     The  halves  of  the  rectus  muscle  are  freed 
from   the  posterior  layer  of  the  sheath  and  drawn  together  by 
sutures,  so  as  to  cover  in  all  the  exposed  gastric  wall  except  the 
apex  of  the  cone,  which  with  the  tube  forms  a  nipple-like  projection, 
around  which  the  muscle  fits  like  a  sphincter  (Fig.  322).     The  in- 
cision in  the  skin  is  then  closed,  and  finally  the  serous  and  muscular 
coats  of  the  projecting  portion  are  carefully  stitched  to  the  skin. 
The  results  of  this  procedure  have  been  most  satisfactory,  many 
cases  having  run  their  course  without  a  drop  of  gastric  juice  escap- 
ing.    The  amount  of  food  at  first  administered  is  small,  and  rectal 
feeding  may  be  required  in  addition  ;  but  it  is  gradually  increased 
until  perhaps  17  oz.  can  be  retained  four  times  a  day.     The  patient 
should  be  kept  in  the  recumbent  posture  for  three  weeks.* 

WiizeVs  Operation, — This  consists  in  making  a  valvular  opening 
into  the  stomach  by  introducing  and  stitching  a  tube  into  it  as  in 
the  last  proceeding,  and  then  burying  the  projecting  portion  as  far 
as  possible  by  suturing  the  serous  and  muscular  coats  together 
over  it.  The  stomach  is  then  fixed  to  the  abdominal  parietes  and 
the  skin  closed.  The  functional  result  of  this  operation  is  very 
good,  but  the  fixation  to  the  abdominal  wall  is  not  so  secure  as  in 
the  former  plans. 

4.  Gastrectomy. — A  good  many  cases  have  now  been  reported 
in  which  a  limited  portion  of  the  gastric  wall  has  been  removed 
successfully,  either  for  simple  or  malignant  ulcers  or  growths. 
Incisions  are  made  so  as  to  include  the  mass,  and  the  wound  is 
subsequently  closed  by  Lembert  or  Czerny-Lembert  sutures. 

Total  excision  of  the  stomach  is  a  proceeding  which  has  only 
recently  been  attempted,  but  several  successful  cases  are  now  on 
record.  It  has  been  undertaken  for  extensive  malignant  disease, 
which,  however,  has  left  enough  of  the  oesophageal  end  free  to 
allow  of  its  apposition  and  fixation  either  to  the  upper  end  of  the 
duodenum,  or,  if  that  cannot  be  brought  across  to  it,  to  a  suitable 

*  For  further  details,  see  Carless,  '  On  Gastrostomy,'  King's  College  Hospital 
Reports,  vol.  v.,  1897-1898,  and  in  Edinburgh  Medical  Journal,  July,  1902. 
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coil  of  the  jejunum.     The  actual  union  has  been  effected  either  by 
simple  suturing,  or  by  introducing  a  Murphy  button. 

5.  Pyloroplasty  consists  in  exposing  the  pylorus  and  clearing 
it  from  adhesions.  A  longitudinal  incision  is  then  made  through 
the  stricture,  and  by  a  little  careful  manipulation  this  wound  can 
be  opened  out  and  brought  together  in  a  transverse  manner  so  as 


Fig.  324. — Pyloroplasty. 

The  contracted  bowel  is  divided  longitudinally,  and  the  aperture  thus  made 
opened  out,  so  that  it  can  be  brought  together  transversely. 

to  greatly  increase  the  lumen  of  the  orifice  (Fig.  323).  Two  rows 
of  stitches  are  inserted,  one  through  the  mucous  membrane,  and 
the  other  through  the  muscular  and  serous  coats. 

6.  Pylorectomy  is  an  operation  which  has  been  performed  both 
for  simple  and  malignant  stricture  of  the  pylorus,  but  until  quite 
recently  the  mortality  connected   therewith    was  so  great  as  to 


Fig.  325B.  —  Method  op  suturing 
Fig  325A. -Malignant  Growth  OF  t"^      Unequal      Wounds     left 

THE   Pylorus,   and   Incisions   in  ^17^^  Removal  of  the  Growth. 

Stomach  and  Duodenum  needed  (Tillmanns.) 

for  its  Removal.      (Tillmanns.)      The  upper  end  of  the  gastric  incision 

is  first  closed,  so  as  to  render  the 
openings  in  the  stomach  and  duo- 
denum of  equal  size. 

render  it  almost  a  hopeless  procedure.  Thus,  in  seventy-two 
cases  deal  twith  for  malignant  disease  by  the  old  plan  of  operating, 
fifty-five  died  from  the  immediate  effects,  whilst  in  ten  cases 
of  simple  stricture  only  four  recovered.  The  latest  statistics  of 
operations  in  which  the  Murphy  button  was  employed  are,  how- 
ever, much  more  encouraging,  (a)  In  BillrotJis  operation  the 
abdomen  is  opened  by  an  incision  which  suits  the  exigencies  of 
tlie  case,  though  perhaps  the  best  to  employ  is  a  median  one  or  an 
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oblique  one  4  or  5  inches  long,  extending  from  the  median  line 
above  downwards  towards  the  right,  nearly  parallel  to  the  right 
costal  margin  (Fig.  319,  B).  The  diseased  area  is  now  explored, 
and  a  final  decision  made  as  to  the  practicability  or  not  of  removing 
it.  If  ao  operation  is  determined  on,  the  growth  is  carefully 
isolated  from  surrounding  parts  by  dividing  the  attachments  of 
the  great  and  lesser  omenta,  any  enlarged  glands  being  also 
enucleated.  Clamps  are  then  applied  to  the  stomach  and  duode- 
num, and  the  operation  area  well  packed  round  with  sponges.  The 
mass  is  now  removed  (Fig,  325A1,  the  incision  being  so  placed 
as  to  extend  l>eyand  the  pylorus  about  ^  inch  into  the  duodenum 
on  the  one  side,  and  on  the  other  so  as  to  remove  the  greater 
portion  of  the  lesser  curvature,  thereby  including  the  lymphatic 
glands.  The  divided  ends  are  apposed  and  united  (Fig.  325B), 
but  for  exact  details  we  must  refer  to  larger  text-books  of  operative 
surgery.  The  operation  is  prolonged  and  difficult,  and  profound 
shock  is  usually  experienced.  Carefully  regulated  stomach- 
feeding  should  not  be  too  long  delayed  after  the  operation,  the 
best  results  having  occurred  in  those  cases  where  it  was  started 
early,  (h)  When  the  Murphy  builan  is  employed,  the  same  steps 
are  followed  until  the  growth  is  isolated,  and  then  the  mass  is 
cut  away  at  once.  The  gastric  wound  is  then  entirely  closed 
by  a  row  of  C7,emy-Lembert  sutures.  The  heavier  male  end 
of  a  Murphy  button  is  inserted  inlo  the  open  mouth  of  the 
duodenum,  and  the  purse- 
string  suture  tied,  as  de- 
tailed lielow  (p.  936J, 
whilst  the  female  half  is 
placed  in  a  new  opening 
made  for  it  in  the  posterior 
wall  of  the  stomach,  as  for 
a  lateral  anastomosis  (p. 
938).  The  two  halves  are 
united,  and  (he  op)eration 
is  then  completed  by  the 
usual  toilette  of  the  peri- 
toneum and  the  closure  of 
the  parietal  incision. 

7.  GttAtro  -  enterostomy 
may  be  imdertaken  by 
simple  suturing  of  the 
reipiired  viscera  together 
(WOlfler's  operation),  or 
by  the  use  of  the  Murphy 
button.  The  portion  of  bowel  which  is  selected  as  the  site  of  the 
artificial  opening  should  he  the  upper  part  of  the  jejunum,  since 
if  the  communication  is  established  too  low,  a  much  greater  ab- 
sorbing surface  is  isolated,  with  the  result  that  even  if  the 
operation  is  successful  Ihe  patient  gradually  emaciates  owing  to 
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lack  of  nutriment ;  and  the  rapidity  of  the  emaciation  will  increase 
as  the  communication  is  placed  further  from  the  duodenum. 

The  incision  employed  is  usually  one  in  the  middle  line  through 
the  linea  alba.  The  stomach  is  readily  found,  and  the  condition 
of  the  growth  examined  so  as  to  determine  whether  or  not  it  is 
removeable.  P'ormerly  it  was  the  practice  to  unite  the  bowel  to 
the  anterior  wall  of  the  stomach  (Fig.  326^,  but  there  are  two 
obvious  objections  to  this  method :  (a)  The  jejunum  is  drawn  up 
over  the  transverse  colon,  and  is  likely  to  constrict  it  and  lead  to 
obstruction  ;  and  (b)  the  necessary  drag  of  the  gut  is  apt  to  bring 
the  two  ends  parallel  to  each  other,  and  thus  produce  a  spur  or 
kink,  by  means  of  which  the  bile  is  directed  into  the  stomach 
instead  of  into  the  efferent  limb.  Severe  bilious  vomiting  results, 
which  may  prove  fatal. 

Hence  the  majority  of  surgeons  nowadays  follow  with  advantage 
the  plan  recommended  by  Von  Hacker  of  utilizing  the  posterior 
gastric  wall  for  this  purpose.     It  is  accomplished  in  the  following 
manner :    The   transverse  colon  is  withdrawn  from  the  wound, 
together   with    part    of     the 
omentum.     By  tracing  down 
the  transverse  meso-colon  to 
its   attachment   to   the    pos- 
terior abdominal  parietes,  the 
termination  of  the  duodenum 
is  reached  as  it  crosses  the 
middle  line  along  the  lower 
border  of  the  pancreas,  and 
with  the  superior  mesenteric 
vessels  lying  in  front  of   it ; 
by   this    means    the     upper 
portion    of    the    jejunum   is 
easily  found,  and  a  suitable 
spot  for  making  the  anasto- 
mosis  selected.     A  hole    is 
then  made  through  the  trans- 
verse meso-colon  (Fig.  327), 
so  as  to  open  into  the  lesser 
sac  of  the   peritoneum,  and 
enable  the  posterior  wall  of 
the  stomach  to   he  reached. 
A  clamp  is  placed  on  either 
side  of  the  selected  portion 
of  bowel,    so   as  to  prevent  .  .     u  * 

the  escape  of  intestinal  contents  when  the  gut  is  opened ;  but, 
of  course,  it  is  impossible  to  do  the  same  to  the  stomach ;  the  latter 
viscus  ought,  therefore,  to  be  thoroughly  washed  out  with  some 
dilute  antiseptic,  such  as  boric  acid,  before  the  operation  com- 
mences.  Sponges  are  also  packed  around  the  site  of  operation, 
so  as  to  receive  any  fluid  which  may  escape. 


Fig.  327. — Posterior  Gastro-enteros- 
TOMY.     (Von  Hacker's  Operation.) 

A.  Transverse  colon  turned  up  together 
with  the  omentum  (which  is  omitted 
from  the  drawing) ;  B.  coil  of  small 
intestine,  which  is  brought  into  con- 
tact with  the  posterior  wall  of  the 
stomach  through  C,  a  hole  in  the  trans- 
verse meso-colon,  the  margins  of  which 
are  fixed  down  by  stitches  to  the  back 

■    of  the  stomach. 
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If  Wolfler's  plan  of  simply  suturing  is  adopted,  two  incisions 
about  an  inch  long  are  made,  one  in  the  stomach  and  the  other  in 
the  jejunum,  involving  at  first  only   the  serous  and    muscular 
coats.     In   the  stomach   it  is  made  parallel  to  the  great   con- 
vexity, and  about   i^  niches  from  its  lower  edge,  whilst  in  the 
jejunum  the  incision  is  lon^tudinal,  and  situated  along  the  anti- 
mesenteric  border.     Both  of  these  wounds  gape  to  such  an  extent 
as  to  allow  of  the  union  of  the  divided  coats  on  the  lower  side  by 
the  insertion  of  a  row  of  fine  catgut  stitches.     The  mucous  mem- 
branes are  then  incised,  and  a  row  of  catgut  sutures  is  introduced 
to  unite  them  to  the  same  extent,  the  knots  being  located  within 
the  lumen  of  the  bowel.     The  surgeon  then  deals  with  the  remain- 
ing unconnected  lateral  and   upper   segments  of  the  openings, 
taking  up  the  mucous  membranes  and  serous  coats  separately  by 
a  double  row  of  stitches,  the  knots  being  placed  on  the  outer 
aspect  of  the  viscera.     Thus,  the  deeper  parts  of  the  opening  are 
sealed  by  what  is  known  as  W6lfler*s  suture  (Fig.  332,  p.  930), 
and  the   upper  and   more   accessible   portions   by   the  Czemy- 
Lembert  stitch  (Fig.  330). 

If  the  Murphy  button  is  employed,  one  of  medium  size  should 
be  selected,  and  it  is  introduced  according  to  the  rules  given 
below  (p.  938)  for  lateral  anastomosis. 

The  operation  is  completed  by  suturing  the  margins  of  the 
opening  in  the  meso-colon  to  the  stomach,  so  as  to  prevent  any 
subsequent  contraction,  by  cleansing  the  peritoneum,  and  closing 
the  parietal  incision  in  the  usual  way. 

The  after-treatment  consists  in  abstaining  from  stomach-feeding 
for  at  least  forty-eight  hours,  if  practicable,  rectal  alimentation 
being  resorted  to  in  the  interval.  Not  unfrequently  there  will  be 
some  regurgitation  of  bile  into  the  stomach,  and  this  may  lead  to 
troublesome  vomiting  for  a  few  days  ;  but  if  the  junction  is  satis- 
factory, it  soon  passes  off,  especially  when  food  is  administered 
by  the  mouth,  as  may  usually  be  undertaken  on  the  third  day.  At 
first  only  fluid  nourishment  should  be  permitted,  but  in  a  week's 
time  soft  solids  may  be  given,  and  gradually  a  more  liberal  diet  is 
ordered.  The  effect  of  the  operation  is  necessarily  only  palliative 
when  cancer  is  present,  but  the  general  condition  often  improves 
considerably  for  a  time,  and  the  final  exitus  lethalis  is  associated 
with  less  suffering. 

In  comparing  W6lfler*s  and  Murphy's  methods,  the  great 
advantage  of  the  former  consists  in  its  introducing  no  foreign 
body,  which  may  give  rise  to  trouble  by  slipping  back  into  the 
stomach  or  by  impaction  lower  down  the  gut ;  hence  it  should 
always  be  used  in  non-malignant  cases.  The  proceeding  is, 
however,  much  more  tedious,  and  the  shock  caused  by  the 
prolonged  operation  is  often  sufficient  in  itself  to  turn  the  balance 
against  a  patient  whose  powers  have  been  considerably  dimin- 
ished  by  a  malignant   growth  associated    with    semi-starvation. 
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Murphy's  operation,  though  placing  a  solid  body  of  some  size 
within  the  intestinal  canal,  has  the  great  advantage  of  rapidity, 
and,  on  the  whole,  we  are  inclined  to  recommend  this  proceed- 
ing as  the  better  in  malignant  disease.  The  results  hitherto 
obtained  have  been  most  encouraging,  Murphy  being  able  to 
report  twenty-nine  cases,  with  only  ieight  deaths,  and  we  our- 
selves have  had  several  successful  cases.  The  button,  if  all 
goes  well,  should  appear  in  the  motions  about  a  fortnight  after 
the  operation. 

Ulcer  of  the  Duodenum  is  occasionally  met  with  after  bums,  as 
already  described  at  p.  87.  It  may  also  occur  in  the  same  way 
as  a  gastric  ulcer — i,e,,  more  or  less  spontaneously,  and  without 
any  apparent  cause.  The  symptoms  to  which  it  gives  rise  are 
deep  pain  in  the  right  hypochondrium,  worse  after  food,  together 
with  vomiting.  Haemorrhage  may  be  caused  by  the  ulcer  laying 
open  some  branch  of  one  of  the  pancreatico-duodenal  vessels, 
and  this  may  prove  fatal.  Perforation  is  sometimes  induced, 
and,  according  to  its  situation  and  size,  it  gives  rise  to  acute  or 
chronic  suppurative  peritonitis,  or,  if  it  opens  posteriorly,  to  a 
subphrenic  abscess,  which  tends,  however,  to  come  to  the  surface 
to  the  right  of  the  suspensory  ligament  of  the  liver ;  in  fact,  the 
symptoms  and  results  are  very  similar  to  those  of  perforating 
jjjastric  ulcer  {q.v.}.  Stenosis  of  the  duodenum  may  follow  this 
lesion. 

Affections  of  the  Intestine. 

Congenital  Conditions  are  occasionally  met  with  affecting  the 
intestines,  and  perhaps  giving  rise  to  serious  complications. 
(a)  The  most  common  of  these  consists  in  what  is  known  as 
Meckel's  diverticulum.  It  occurs  as  an  outgrowth  from  the  lower 
end  of  the  ileum,  which  may  be  patent  for  i  or  2  inches,  terminat- 
ing possibly  in  a  fibrous  cord,  which  floats  free  amongst  the  intes- 
tines, or  may  contract  adhesions,  and  thus  determine  an  internal 
strangulation  ;  sometimes  it  persists  as  an  open  tube  as  far  as  the 
umbilicus,  giving  rise  to  a  congenital  faical  fistula.  It  is  due  to  non- 
obliteration  of  the  omphalo-mesenteric  duct,  (h)  Congenital  stettosis 
of  the  duodenum  also  occurs  opposite  the  entrance  to  the  common 
bile-duct,  and  a  similar  condition  may  arise  in  the  lower  part  of  the 
ileum  at  a  spot  corresponding  to  the  site  of  Meckel's  diverticulum. 

Injuries  of  the  Intestine. 

Contusion  of  the  Intestine  may  result  from  any  serious  blow  on 
the  abdomen,  and  necessarily  varies  in  its  effects  with  the  nature 
and  force  of  the  injury,  the  amount  of  distension  of  the  gut,  and 
the  strength  and  power  of  resistance  of  the  parietes.  In  its 
simplest  form,  it  merely  produces  a  little  bruising  of  the  intestinal 
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wall,  followed  by  a  subacute  or  chronic  enteritis,  from  which  with 
care  the  patient  quickly  recovers.  In  the  more  severe  cases,  an 
acute  enteritis  ensues,  due  to  bacillary  invasion,  which  may  even 
run  on  to  ulceration  or  sloughing  of  the  coats  of  the  bowel. 
The  latter  result  is  more  likely  to  follow  if  the  mesentery  has 
also  been  involved  in  the  injury  so  as  to  produce  thrombosis  of 
the  mesenteric  vessels.  Under  these  circumstances,  the  final 
issue  depends  largely  upon  the  rapidity  of  the  inflammatory  pro- 
cess. If  adhesions  have  had  time  to  form  between  the  parietes 
and  the  injured  gut,  the  mischief  is  limited,  and  the  patient  may 
recover  with  an  artificial  anus  or  faical  fistula,  the  formation  of 
which  has  been  preceded  by  a  localized  intraperitoneal  abscess, 
containing  extremely  offensive  pus,  owing  to  the  presence  of  the 
Bac,  coli,  which  has  migrated  through  the  intestinal  wall.  If, 
however,  the  inflammatory  afiection  is  rapid  in  its  onset,  and 
adhesions  have  not  had  time  to  develop,  acute  diffuse  peritonitis 
is  almost  certain  to  follow.  When  the  injured  portion  of  the  l>owel 
is  retroperitoneal,  as  in  the  duodenum  or  colon,  a  retroperitoneal 
abscess  may  form. 

The  Symptoms  of  intestinal  contusion  consist  primarily  of  shock 
and  pain.  The  amount  of  shock  varies  necessarily  with  the 
severity  of  the  injury  and  the  nervous  susceptibility  of  the  patient. 
The  pain  may  not  be  severe  during  the  period  of  shock,  but  is 
always  very  marked  subsequently,  and  increased  by  examina- 
tion, movement,  or  during  violent  respiratory  efforts.  To  limit 
such  movement,  the  abdominal  parietes  are  maintained  in  a 
state  of  firm  contraction,  and  can  be  felt  hard  and  resistant. 
Vomiting  maybe  present,  but  is  not  a  marked  feature.  The  later 
symptoms  necessarily  vary  with  the  course  taken  by  the  case,  and 
need  not  be  described  in  further  detail. 

Treatment  is  conducted  along  the  same  lines  as  that  of  contu- 
sions of  the  abdominal  wall  (p.  892),  viz.,  'where  there  is  no 
absolute  evidence  of  rupture,  an  expectant  attitude  must  be 
adopted.  If,  however,  at  the  end  of  twenty-four  or  forty-eight 
hours  signs  of  acute  peritonitis  manifest  themselves,  an  exploratory 
laparotomy  is  justifiable.  Acute  enteritis  induces  diarrhcea  and 
the  passage  of  blood-stained  mucus,  and  such  symptoms  will 
indicate  the  use  of  bismuth,  and  perhaps  a  little  morphia,  whilst 
a  fluid  diet  is  alone  permissible. 

Rupture  of  the  Intestine  follows  abdominal  injuries  of  a  more 
severe  character  than  those  causing  contusion,  such  as  when  a 
cart  or  cab  has  traversed  the  abdomen,  or  when  the  patient  has 
been  tightly  squeezed.  The  amount  of  distension  of  the  gut  is  a 
most  important  factor  in  the  aetiology,  since  it  is  obvious  that  a 
distended  coil  is  much  more  likely  to  give  way  than  one  that 
is  empty  ;  in  the  latter  case  it  is  quite  possible  for  a  small 
wound  to  occur,  through  which  the  intestinal  contents  are  unable 
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to  escape.  The  bowel  does  not  always  give  way  at  the  point  of 
impact,  but  occasionally  at  a  distance  from  it ;  under  these  cir- 
cumstances the  tear  is  more  likely  to  be  ragged  and  irregular, 
whilst  if  it  yields  at  the  point  struck,  the  gut  may  be  cleanly  torn 
across.  The  parts  most  frequently  affected  by  this  form  of  injury 
are  the  junction  of  the  moveable  jejunum  with  the  fixed  duodenum, 
and  the  lower  3  feet  of  the  ileum.  The  effect  of  the  accident  on 
the  mesentery  is  also  of  importance,  since  in  the  first  place  it  may 
give  rise  to  considerable  intraperitoneal  haimorrhage,  and  later  on 
may  cause  sloughing  of  the  gut  as  a  result  of  thrombosis. 

The  Effects  of  rupture  of  the  intestine  are  always  extremely 
serious,  if  extravasation  of  the  contents  follows,  since  acute  diffuse 
peritonitis  is  almost  certain  to  be  lighted  up ;  in  a  few  cases  a 
localized  intraperitoneal  abscess  has  been  known  to  result,  but 
such  is  by  no  means  common. 

The  early  Symptoms  consist  of  severe  and  usually  lasting  shock, 
accompanied  by  intense  abdominal  pain.  Owing  to  escape  of  the 
intestinal  contents,  a  virulent  form  of  acute  peritonitis  follows 
immediately,  from  which  the  patient  rapidly  succumbs.  Free 
gas  is  sometimes,  but  not  frequently,  met  with  in  the  peritoneal 
cavity,  as  in  rupture  of  the  stomach,  and  may  be  recognised  by 
the  existence  of  a  resonant  note  on  percussion  in  front  of  the  liver. 
In  a  few  cases  emphysema  of  the  abdominal  walls  has  been  caused, 
and  in  the  absence  of  thoracic  injuries  or  of  diffuse  cellulitis  is  an 
absolutely  certain  sign  of  rupture  of  the  intestinal  tube.  Vomiting 
occurs,  but  not  to  an  excessive  degree ;  if  blood  is  found  in  the 
vomit,  it  suggests  that  either  the  stomach  or  upper  part  of  the 
intestinal  canal  has  been  injured.  Occasionally  a  blood-stained 
motion  is  passed,  but  only  late  in  the  case. 

The  Diagnosis  of  a  ruptured  intestine  is  always  a  matter  of 
uncertainty  in  the  absence  of  such  symptoms  as  resonance  in 
front  of  the  liver  or  emphysema  of  the  abdominal  walls,  which  are 
very  uncommon.  The  amount  of  shock  is  an  uncertain  guide, 
although,  if  prolonged  and  severe,  it  is  suggestive  ;  whilst  the 
presence  of  an  area  of  deep  fixed  tenderness  and  pain  with,  perhaps, 
a  rigid  abdominal  wall  over  it,  and  the  incidence  of  early  acute 
peritonitis  are  probably  the  only  signs  that  we  can  depend  upon 
with  any  certainty.  The  history  and  nature  of  the  accident  are 
important,  and  should  be  carefully  investigated. 

In  the  non-existence  of  any  distinct  signs  of  rupture.  Treatment 
in  the  early  stages  can  only  be  expectant,  and  directed  towards 
combating  the  shock  and  relieving  the  pain.  A  small  dose  of 
opium  should  be  administered  with  this  object,  and  also  to  check 
peristalsis,  and  hinder  further  extravasation  of  the  intestinal  con- 
tents ;  but  as  little  as  possible  should  be  given,  since  it  tends  to 
mask  symptoms.  If  the  surgeon  has  good  grounds  for  suspect- 
ing that  the  intestine  is  torn,  he  ought  at  once  to  undertake  an 
exploratory  laparotomy,  which  in  careful  hands  will  do  less  harm 
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to  the  patient  than  waiting  for  the  onset  of  acute  peritonitis  to 
make  the  diagnosis  certain.  If  severe  shock  is  present,  an  injec- 
tion of  hot  saline  solution  into  a  vein  will  sufficiently  restore  the 
patient  in  the  majority  of  cases  to  warrant  such  a  procedure. 
When  a  rupture  is  found,  the  same  rules  of  treatment  should  be 
followed  as  those  which  have  been  enunciated  for  a  ruptured 
stomach. 

In  Punctures  or  Stabs  involving  the  intestine,  the  results  differ 
considerably  according  to  the  amount  of  distension  of  the  bowel,  as 
also  with  the  fluidity  of  the  faeces  and  the  direction  of  the  incision. 
Thus,  a  longitudinal  cut  (running  parallel  to  the  axis  of  the  bowel) 
is  more  likely  to  gape  than  a  transverse  one,  owing  to  the  greater 
power  of  the  circular  muscle  fibres;  a  small  puncture  may  be 
almost  closed  by  a  protrusion  of  mucous  membrane.  Wounds  of 
the  small  intestine  are  more  likely  to  be  accompanied  by  extrava- 
sation than  when  the  colon  is  involved,  owing  to  the  contents  of 
the  former  being  in  a  much  more  liquid  state. 

The  Symptoms  are  very  similar  to  those  already  detailed  as 
characteristic  of  rupture  of  the  intestine.  As  far  as  regards  the 
immediate  phenomena,  there  is  nothing  absolutely  typical  unless 
gas  or  faecal  material  is  escaping  either  from  the  abdominal  wound 
or  from  a  prolapsed  portion  of  bowel.  Shock  is  not  necessarily 
so  severe  as  when  the  intestine  is  ruptured  by  violence  without 
penetration  ;  abdominal  pain  is  always  present,  and  the  pheno- 
mena of  acute  peritonitis  quickly  follow. 

Treatment. — Every  case  of  suspected  penetration  should  be 
carefully  and  thoroughly  explored ;  a  probe  is  first  passed,  and 
then  the  abdominal  parietes  divided  on  either  side  of  the  probe, 
so  as  to  enable  the  extent  of  the  mischief  to  be  ascertained.  If 
the  peritoneum  is  not  opened,  no  harm  has  been  done,  since  after 
purification  the  different  layers  of  the  wall  are  sutured  together. 
If  the  peritoneum  has  been  involved,  the  opening  in  it  should 
be  enlarged,  so  as  to  explore  the  viscera  and  determine  with 
certainty  whether  or  not  the  gut  has  been  wounded.  If  a  small 
punctured  or  incised  wound  of  the  intestine  is  present,  it  is  closed 
by  a  purse-string  stitch  or  by  a  row  of  Lembert  or  Czerny- 
Lembert  sutures.  If  a  more  extensive  lesion  exists,  excision  of 
the  damaged  portion  may  be  necessary  ;  but  if  the  patient  is  deeply 
collapsed  from  the  supervention  of  peritonitis,  it  may  be  wiser  to 
bring  the  divided  ends  to  the  abdominal  wall,  and  form  a  tem- 
porary artificial  anus,  which  is  subsequently  dealt  with  when  the 
patient's  general  condition  has  improved.  As  to  the  treatment  of 
the  resulting  peritonitis,  we  must  refer  to  what  has  been  written 
concerning  rupture  of  the  stomach  (p.  902). 

For  Guushot  Wounds  and  their  treatment,  see  pp.  203  and  205. 
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Perforation  of  the  Intestine  arises  from  many  different  causes, 
such  as  the  impaction  of  a  foreign  body,  or  the  yielding  of  an 
intestinal  ulcer,  as  occurs  in  tuberculous  disease  or  typhoid  fever, 
or  from  that  form  of  enteritis  which  follows  strangulated  hernia. 
We  have  already  discussed  the  phenomena  resulting  from  the 
perforation  of  an  ulcer  of  the  stomach  or  duodenum  (pp.  905  and 
921),  and  another  variety  caused  by  perforation  of  the  appendix 
will  be  alluded  to  subsequently  (p.  947). 

When  the  jejunum  or  upper  portion  of  the  ileum  is  involved, 
perforation  is  usually  due  to  the  impaction  of  a  foreign  body, 
such  as  a  fish-bone,  or  to  yielding  of  a  tuberculous  ulcer.  In  acute 
cases,  general  peritonitis  is  almost  certain  to  follow,  and  what  we 
have  written  as  to  the  results  and  treatment  of  such  a  lesion  in 
the  stomach  applies  here  with  equal  force.  Occasionally  the 
lesion  is  of  a  more  chronic  type,  especially  when  due  to  tubercle, 
and  then  adhesions  may  form,  allowing  an  intraperitoneal  abscess 
to  develop,  and  should  it  open  externally,  a  faecal  fistula  follows. 
In  not  a  few  cases  the  process  of  cicatrization  may  lead  to  a  spon- 
taneous closure  of  the  fistula,  and  no  operation  should  be  under- 
taken until  sufficient  time  has  elapsed  to  determine  whether  or 
not  this  will  occur.  A  similar  condition  sometimes  results  from 
tuberculous  peritonitis,  the  umbilicus  being  a  common  site  for 
such  a  fistula  to  develop.  In  other  cases  several  coils  of  intes- 
tine may  be  matted  together  by  adhesions,  amongst  which  an 
abscess  forms,  and  this  by  opening  into  the  bowel  in  two  or  more 
places  gives  rise  to  a  fistulous  communication,  known  as  a  fistula 
himucosa. 

In  the  lower  portion  of  the  ileum,  typlwid  fever  is  the  most  usual 
cause  of  perforation.  It  generally  occurs  about  the  end  of  the 
second  or  in  the  third  week  of  the  disease,  and  rarely  more  than 
one  perforation  is  present.  It  is  most  commonly  seen  in  bad 
cases  associated  with  meteorism  and  haemorrhage,  but  is  not 
limited  to  such.  The  symptoms  are  usually  those  of  sudden 
collapse,  as  indicated  by  a  falling  temperature  and  a  quick  and 
feeble  pulse,  whilst  severe  and  persistent  abdominal  pain  followed 
by  distension  indicates  the  development  of  general  peritonitis. 
Even  when  the  patient  is  already  collapsed  by  the  disease,  some 
slight  fall  of  temperature  with  acceleration  of  the  pulse  may  occur, 
followed  by  abdominal  pain  and  meteorism.  Early  rigidity  of  the 
belly  wall  is  an  important  diagnostic  sign,  whilst  there  may  be 
some  irritability  of  the  bladder.  The  only  treatment  which  holds 
out  any  prospect  of  saving  the  patient  is  operation,  but  owing  to 
his  depressed  condition  the  outlook  is  not  particularly  bright. 
Obviously,  when  he  is  moribund,  it  is  useless  to  interfere ;  but  the 
fact  that  at  least  seven  cases  of  recovery  have  been  reported,  out 
of  rather  more  than  forty  that  have  been  subjected  to  operation, 
shows  that  in  suitable  circumstances  a  certain  percentage  ojf 
success  may  be  anticipated.     The  abdomen  should  be  opened  in 
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the  middle  line  below  the  umbilicus,  «^nd  if  the  lesion  is  not  at 
once  obvious,  the  ileum  is  sought  for  at  its  junction  with  the 
caecum,  and  the  bowel  brought  up  and  carefully  examined  inch  by 
inch  till  the  perforation  is  found ;  it  may  then  either  be  closed  by 
sutures,  or  stitched  to  the  margins  of  the  wound  so  as  to  create 
a  temporary  artificial  anus.  The  peritoneum  is  cleansed  and 
drained  in  the  usual  way. 

In  the  large  intestine  the  most  common  cause  of  perforation  is 
ulceration  due  to  chronic  obstruction.  Masses  of  faeces  accumu- 
late within  the  bowel,  and  by  their  pressure  give  rise  to  inflam- 
mation of  the  walls,  which  runs  on  either  to  ulceration  or  to 
actual  necrosis.  Most  usually  the  peritoneum  is  by  this  means 
laid  open,  and  acute  perforative  peritonitis  follows.  In  malignant 
disease  of  the  colon,  perforation  also  occurs  in  some  instances, 
giving  rise  to  a  localized  abscess,  and  subsequently  to  a  faecal 
fistula. 

Stenosis  of  the  Intestine. 

This  arises  from  two  main  causes,  viz.,  the  contraction  of 
cicatrices,  and  the  development  of  malignant  growths. 

Cicatricial  Stricture  usually  results  from  the  healing  of  ulcers 
which  have  extended  more  or  less  circularly  around  the  l)owel. 
After  typhoid  fever  they  are  therefore  rare,  since  the  ulcers  are 
rather  longitudinal  than  transverse,  and,  indeed,  there  is  only  one 
certain  case  of  stricture  arising  from  this  source  on  record.  In 
the  small  intestine  tuberculous  ulceration  is  one  of  the  commonest 
causes,  since  it  always  tends  to  travel  round  the  gut  along  the 
line  of  the  vessels ;  it  is  usually  found  in  the  neighbourhood  of 
the  ileum,  and  may  involve  an  extensive  portion  of  the  bowel,  or 
be  multiple.  It  also  arises  from  syphilitic  disease,  or  as  a  sequela 
of  strangulated  hernia,  injury,  or  the  separation  of  an  intussus- 
ception. In  the  large  intestine  dysentery  is  perhaps  the  most 
important  cause  of  stricture,  whilst  syphilis  or  pelvic  cellulitis 
may  determine  its  occurrence  in  or  near  the  rectum. 

Owing  to  the  contents  of  the  small  intestine  being  of  a  some- 
what liquid  nature,  a  stricture  in  this  situation  often  exists  for 
some  time  before  symptoms  of  any  urgency  arise.  The  patient 
may  complain  of  a  certain  amount  of  indigestion  and  discomfort, 
but  sooner  or  later  the  narrowed  aperture  of  the  gut  becomes 
blocked  either  by  a  fold  of  mucous  membrane  or  by  a  portion  of 
undigested  food,  and  thus  an  attack  of  obstruction  is  induced. 
In  the  early  stages  of  the  disease  this  can  be  overcome  and 
remedied  by  purgatives,  but  each  recurrence  is  likely  to  increase 
in  severity,  until  finally  an  acute  attack  supervenes,  which  kills 
the  patient,  unless  relieved  by  prompt  surgical  interference. 

In  the  large  intestine  very  similar  phenomena  appear,  but  the 
attacks  of  obstruction  are  of  a  somewhat  different  character,  since 
there  is  less  pain  and  vomiting  ;  and   aperients,  instead  of  re- 
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lieving  the  patient,  as  they  often  do  in  the  earlier  attacks  in  the 
small  gut,  always  aggravate  the  symptoms;  there  is  also  much 
greater  distension  of  the  abdomen.  The  diagnosis  of  stricture, 
though  strongly  suggested  by  the  symptoms,  can  only  be  abso- 
lutely confirmed  by  an  exploratory  operation,  except  when  the 
lower  part  of  the  rectum  is  involved. 

The  Treatment  in  the  earlier  stages  consists  of  suitable  dieting, 
and  the  administration  of  purgatives,  or  of  large  enemata,  and 
for  a  time  such  will  be  successful.  Sooner  or  later,  however,  a 
more  than  usually  serious  attack  of  obstruction  will  call  for 
something  more  radical,  and  we  must  refer  readers  to  the  chapter 
on  obstruction  for  details  of  the  treatment  to  be  adopted.  If  on 
operating  the  stricture  is  found  and  recognised,  enteroplasty  or 
enterectomy  should  be  undertaken,  if  the  small  gut  is  involved. 
For  stricture  of  the  caecum  or  ascending  colon,  some  short- 
circuiting  method,  whereby  the  ileum  is  implanted  into  the  colon 
below  the  stricture  (ileo-colostomy),  is  perhaps  the  best  plan  to 
adopt ;  in  the  transverse  colon  excision  is  possible,  as  also  in  the 
sigmoid  flexure,  whilst  in  the  descending  colon  enteroplasty  may 
be  undertaken.  Failing  any  of  these  radical  measures,  the 
establishment  of  an  artificial  anus  in  the  bowel  above  the  stenosis 
suffices  to  give  relief.  It  must  be  remembered,  however,  that  no 
permanent  opening  can  be  made  more  than  a  foot  above  the  ileo- 
csecal  valve,  since  the  absorption  of  nutrition  is  thereby  so  inter- 
fered with  that  death  from  asthenia  is  certain  to  follow  in  a  very 
short  time.  The  intestinal  contents,  too,  are  fluid  and  very  acid 
at  this  level,  and  give  rise  to  much  irritation  of  the  skin. 

Cancer  of  the  Bowel  is  almost  always  primary  in  nature,  and 
is  then  usually  a  columnar  carcinoma,  to  which  colloid  degenera- 
tion is  sometimes  added.  Secondary  growths  are  occasionally 
met  with,  and  are  necessarily  of  the  same  nature  as  the  original 
tumdur.  The  disease  may  occur  as  a  localized  plaque  imbedded 
in  the  mucous  membrane,  and  undergoing  the  usual  ulcerative 
changes  ;  but  more  frequently  it  appears  as  a  circular  infiltration 
of  the  bowel.  Secondary  deposits  arise  after  a  time  in  the  mesen- 
teric glands,  the  liver,  or  even  in  distant  parts ;  the  general  history 
of  these  growths  suggests,  however,  that  they  are  not  so  malignant 
in  type  as  cancer  elsewhere.  At  first  they  merely  give  rise  to 
dyspeptic  Symptoms  of  varying  character,  according  to  the  size 
and  situation  of  the  mass,  and  then  to  these  may  be  superadded 
intermittent  attacks  of  chronic  or  subacute  obstruction,  which 
originally  come  under  the  care  of  the  physician,  but  at  length  the 
surgeon's  assistance  is  needed  to  relieve  or  deal  with  an  acute 
attack.  Two  other  manifestations  of  the  disease  may  determine 
surgical  action,  viz.:  (i)  The  existence  of  a  tumour,  which, 
though  at  first  readily  moveable,  soon  becomes  fixed  owing  to 
the  formation  of  adhesions  to  surrounding  tissues;  and  (2)  the 
development  of  an  abscess  due  to  an  invasion  of  the  growth  by 
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the  Bac,  coliy  which  finds  its  way  through  the  ulcerated  surface  of 
the  tumour.  This  complication  is  most  likely  to  occur  when  the 
colon  is  affected,  and  all  the  manifestations  of  an  acute  or  sub- 
acute intraperitoneal  abscess  supervene.  In  favourable  cases  it 
bursts  externally,  or  is  opened,  giving  exit  to  exceedingly  offensive 
pus,  and  for  a  while  the  patient's  symptoms  are  relieved  ;  a  faecal 
fistula  follows,  and  the  disease  runs  a  rapid  course  to  its  inexatably 
fatal  issue. 

Treatment. — Whenever  a  diagnosis  of  malignant  disease  of  the 
bowel  has  been  made  or  is  suspected,  an  exploratory  laparotomy 
is  justifiable  in  order  to  confirm  or  disprove  the  fact.  Unfor- 
tunately, physicians  are  only  too  liable  to  leave  the  case  until 
the  progress  of  the  disease  has  settled  the  question,  and  then 
palliative  treatment  may  alone  be  possible.  If  found  early 
enough,  the  growth,  together  with  a  good  margin  of  healthy  tissue 
on  either  side,  should  be  removed,  and  the  intestinal  canal  re- 
stored by  enterorrhaphy.  A  V-shaped  portion  of  the  mesentery 
is  included  in  the  part  excised,  so  as  to  remove  if  possible  any 
affected  lymphatic  glands.  Should  this  be  impracticable  owing  to 
the  extent  or  fixity  of  the  growth,  the  following  plans  of  treatment 
may  be  considered,  and  that  which  best  suits  the  requirements  of 
the  particular  case  undertaken  : 

1.  The  growth  may  be  short-circuited  by  uniting  portions  of  gut 
above  and  below  it.  This  is  usually  accomplished  by  one  of  the 
forms  of  lateral  anastomosis  described  hereafter  ;  thus,  the  caecum 
may  be  attached  to  the  sigmoid  flexure  in  a  case  of  cancer  of  the 
transverse  colon. 

2.  The  bowel  may  be  entirely  divided  alx)ve  the  tumour,  and 
the  upper  end  implanted  into  the  gut  below  it,  the  lower  end  of 
the  divided  bowel  being  sutured.  This  lateral  implantation  is  the 
best  plan  of  treatment  to  employ  for  cancer  of  the  caecum  which 
cannot  be  extirpated ;  the  ileum  is  divided  above  the  valve,  and 
its  open  end  implanted  into  the  ascending  colon  well  alx)ve  the 
growth  (ileo-colostomy),  whilst  the  lower  end  is  totally  closed. 

3.  The  affected  coil  of  gut  has  been  excluded  from  the  intes- 
tinal tube  by  dividing  the  bowel  above  and  below,  and  uniting 
the  divided  ends,  whilst  the  open  ends  of  the  diseased  coil  are 
either  entirely  closed  by  sutures,  or  one  end  is  closed  and  the 
other  is  brought  to  the  surface,  and  fixed  there  so  as  to  establish 
a  fistulous  track.  The  latter  practice  is  probably  the  safer  to 
adopt,  since  there  is  always  a  certain  amount  of  discharge  from 
the  cancerous  growth,  and,  at  any  rate,  in  the  small  intestine  the 
mucous  membrane  itself  secretes,  so  that  total  closure  would  be 
accompanied  by  danger. 

4.  Finally,  if  none  of  these  measures  are  applicable,  or  if  the 
patient's  condition  is  such  as  to  make  it  unwise  to  attempt  them, 
and  if  the  growth  is  situated  in  the  colon,  an  artificial  anus  may 
be  established. 
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Opemtions  on  the  latestines. 
Before  describing  in  detail  the  actual  operations  which  are 
undertaken  upon  the  small  or  large  intestine,  it  is  essential  that 
the  various  Satnxes  employed  in  such  work  should  be  discussed. 
The  interior  of  the  bowel  is  occupied  by  material  which,  as  long 
as  it  remains  in  its  proper  place,  is  innocuous  enough  ;  but  let 
it  once  find  its  way  into  the  peritoneal  cavity,  an  acute  and 
often  fatal  peritonitis  is  almost  certain  to  follow.  Hence, 
every  union  made  by  the  surgeon  must  be  air-  and  water-tight, 
and  capable  of  accommodating  itself  to  varying  degrees  of  mtra- 
intestinal  pressure.  For  this  reason  a  continuous  Stitch  must 
never  be  employed  except  in  the  long  axis  of  the  bowel,  or 
unless  there  is  some  button  or  bobbin  within  it.  Again,  it  is 
essential  that  on  its  peritoneal  aspect  the  line  of  union  should 
present  nothing  but  serous  membrane,  as  otherwise  adhesions  are 
certain  to  form,  and  the  comfortable  action  of  the  bowel  will  be 


FrG.  328. — L-embbrt's  Suture  as  applied  for      Fig.    329. — L  e  m  be  r  t  '  s 

A   IJINCITDDINAL   WoUND   OF   THB   BOWEL.  SuTURB  SF.EN  IN  SECTION. 

The  stitches  are  carried  well   beyond  the  ex-  V  ^"°"  Character  op 

(remiiies  of  the  incision,  so  as  10  obliterate  Approximation. 

the  groove  always  caused  by  this  method  of  I.,   Suture  ;   a,    serosa  :   b, 

suturing.  muscularis  ;  c,  mucosa. 

subsequently  impaired.     Hence,  special  forms  of  stitches  have  to 
be  adopted,  the  more  important  of  which  are  described  below. 

Ltmbirt's  Suture,  originally  proposed  at  the  end  of  last  cen- 
tury, has  for  its  object  the  bringing  of  surfaces  of  peritoneum 
together  without  encroaching  on  the  mucous  membrane ;  any 
stitch  which  involves  the  whole  thickness  of  the  wall  is  liable  to 
be  followed  by  leakage  of  the  intestinal  contents,  and  possibly 
peritonitis.  The  needle  is  passed  at  right  angles  to  the  axis  of 
the  wound  through  a  small  fold  of  the  serous  and  muscular  coats, 
going  down  to  the  submucosa ;  each  fold  is  placed  about  one- 
twelfth  of  an  inch  from  the  margins  of  the  incision  (Fig.  328). 
On  drawing  up  and  tightening  the  stitch,  the  margins  of  the  wound 
are  tucked  in  (Fig.  329),  and  only  the  serous  coats  brought  into 
apposition.  A  series  of  similar  stitches  are  inserted  along  the 
whole  extent  of  the  wound,  numbering  about  ten  or  twelve  to 
the  inch.  In  closing  a  longitudinal  incision  in  this  way,  a  groove 
will  be  formed  at  either  end  which  must  be  obliterated  by  two  or 
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three  extra  sutures.  For  a  small  puncture  the  same  type  of  stitch 
is  utilized,  but  it  may  be  introduced  circularly  around  the  opening 
like  a  purse-string,  and  by  tightening  it  the  margins  of  the 
aperture  are  turned  in  and  buried. 

The  Czerny-L ember t  Suture  is  very  similar  in  its  nature,  but 
consists  of  two  rows:  the  first  has  for  its  object  the  closure  of 
the  wound  in  the  mucous  membrane  (Fig.  330,   I.),  and  in  a 


Fig.  330. — Czerny-Lembert  Suture. 

I.,  Stitch  securing  divided  mucous 
membrane;  II.,  ordinary  Lembert 
suture,  for  the  serous  coats ;  a,  serosa; 
b,  muscularis  ;  c,  mucosa. 


Fig.  331. — Halsted's  Mattress 
Suture. 


longitudinal  wound  this  may  he  of  the  continuous  type ;  the 
second  row  consists  of  the  ordinary  Lembert  stitches,  con- 
tinued or  interrupted  according  to  the  requirements  of  the  case 
(Fig.  330,  II.).  By  this  means  the  knots  of  the  first  series  of 
sutures  are  covered  over  and  buried  by  the  second  row. 

Halsted's  Mattress   Suture    (Fig.  331)    is   a  very  valuable  one. 


Fig,  332. — Wolfler's  Suture. 

I. ,  Stitch  through  serous  and  muscular  coats 
applied  and  tied  from  within  ;  II.,  stitch 
uniting  divided  mucous  membrane  over 
the  former,  so  as  to  cover  it  in  ;  a,  serosa  ; 
b,  muscularis  ;  c,  mucosa. 


Fig  333 — Paul's  Tubes 
(Glass),  Large  and  Small 
Sizes. 


and  constantly  utilized.  It  consists  practically  of  a  double 
Lembert,  a  loop  being  thus  formed  at  one  end,  whilst  the  knot 
is  tied  at  the  other.  It  is  introduced  with  exactly  the  same  pre- 
cautions as  the  original  Lembert. 

Occasionally  it  happens  that  two  segments  of  bowel  have  to  be 
stitched  together,  although  the  surgeon  cannot  reach  the  outer 
coats  owing  to  this  portion  being  fixed.  Thus,  in  dealing  with 
the  posterior  segments  of  the  walls  of  the  bowel,  either  in 
pylorectomy  or  gastro-enterostomy,  it  is  found  that  one  can  only 
work  from  the  front,  and  the  stitches  must  then  be  inserted  by 
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what  is  known  as  Wolfle/s  Method  (Fig.  332).  The  sutures  are 
first  passed  through  the  serous  and  muscular  coats  on  either 
side  (I.),  the  knots  being  tied  on  the  inner  aspect — i,e,^  towards 
the  lumen  of  the  open  gut.  The  mucous  membrane  is  then 
secured  by  a  second  row  of  stitches  (II.),  so  as  to  cover  over  the 
first  series  of  knots.  Of  course,  only  a  portion  of  the  circum- 
ference of  the  bowel  has  to  be  dealt  with  in  this  way ;  as  soon  as 
possible,  one  changes  to  the  Czerny-Lembert  method. 

Passing  on  now  to  the  actual  operations,  the  following  have  to 
be  described  : 

1 .  Enterotomy  is  a  term  which  is  only  correctly  applied  to  an 
incision  made  into  the  intestine  either  for  the  removal  of  a  foreign 
body  or  for  the  examination  of  its  interior.  The  wound  should 
always  be  placed  in  the  longitudinal  axis  of  the  gut,  and  along  its 
anti-mesenteric  border ;  it  is  closed  by  a  row  of  Lembert,  Czerny- 
Lembert,  or  Halsted  stitches. 

2.  Enterostomy,  or  the  formation  of  an  artificial  opening  into 
the  bowel,  is  an  operation  sometimes  undertaken  for  the  relief  of 
intestinal  obstruction  when  the  patient  is  almost  moribund,  and 
one  is  unable  to  make  an  exact  diagnosis  of  the  cause.  It  is 
especially  useful  when  the  obstruction  is  probably  due  to  some 
lesion  located  in  the  caecum  or  ascending  colon.  An  incision 
is  made,  either  in  the  middle  line  or  in  the  iliac  region  on  the 
right  side,  somewhat  similar  to  that  employed  for  removal  of 
the  appendix ;  the  first  distended  coil  which  presents  is  drawn 
well  out,  and  opened  after  carefully  protecting  the  peritoneal 
cavity  from  faecal  infection.  A  large  trocar  and  cannula  are  first 
introduced,  so  as  to  allow  the  flatus  and  fluid  contents  of  the  gut 
to  escape ;  the  opening  is  then  enlarged  and  a  Paul's  (glass)  tube 
tied  in  (Fig.  333),  so  as  to  carry  away  the  intestinal  contents  clear 
from  the  wound,  to  the  margins  of  which  the  bowel  is  fixed.  This 
proceeding  is  sometimes  known  as  Nelaton's  operation,  and  is  at 
the  best  merely  a  temporary  expedient. 

3.  Enteroplasty  is  a  plan  of  treatment  which  has  been  devised 
for  dealing  with  cicatricial  strictures  of  the  intestine,  and  is  based 
on  the  same  idea  as  the  operation  of  pyloroplasty  for  fibrous 
stenosis  of  the  pylorus  (p.  917).  A  longitudinal  incision  is  made 
through  the  stenosed  gut  along  the  anti-mesenteric  border ;  this 
is  opened  out,  and  converted  into  a  transverse  cleft,  which  is  care- 
fully sutured,  the  lumen  of  the  bowel  being  thereby  considerably 
increased. 

4.  Enterectomy,  or  excision  of  a  portion  of  the  bowel,  is  required 
in  the  following  conditions :  (a)  For  the  removal  of  gangrenous 
gut  after  strangulation,  whether  internal  or  external ;  {h)  in  the 
treatment  of  multiple  penetrating  wounds,  as  after  a  stab  or  gun- 
shot injury ;  {c)  in  dealing  with  an  artificial  anus  or  faecal  fistula ; 
{d)  for  the  removal  of  simple  or  malignant  strictures ;  and  (e)  in 
some  cases  of  intussusception.     Not  long  ago  the  operation  was 
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but  rarely  undertaken,  and  the  results  were  most  unsatisfactory ; 
but  at  the  present  time  a  very  considerable  degree  of  success  may 
be  expected,  and  enterectomy  is  frequently  practised.  Naturally, 
the  results  vary  largely  with  the  condition  for  which  it  is  per- 
formed, and  with  the  experience  and  skill  of  the  operator ;  a 
much  higher  rate  of  mortality  follows  when  the  excision  is  done 
for  malignant  disease,  for  gangrene  following  strangulation,  or  for 
intussusception,  than  when  performed  for  other  causes. 

Whenever  practicable,  the  bowel  should  be  thoroughly  emptied 
prior  to  operation,  and  rendered  as  sterile  as  possible  by  the  use 
of  such  drugs  as  calomel  (gr.  i.  daily),  salol,  ^-naphthol,  naphtha- 
lene, bismuth  subnitrate,  etc.,  for  a  few  days  previously.  The 
abdomen  is  opened  by  any  suitable  incision,  and  the  portion  to  be 
removed  clearly  defined,  the  general  peritoneal  cavity  being  pro- 
tected by  a  careful  packing  with  sponges  or  gauze. 

The  bowel  must  then  be  clamped  on  either  side  of  the  seat  of 
operation,  so  as  to  prevent  the  escape  of  intestinal  secretions  or 
faeces.  Any  of  the  forms  of  clamps  figured  in  surgical  instrument 
catalogues  will  effect  this  purpose,  and  amongst  the  best  are 
Makins*  or  Lane's ;  but  perhaps  it  is  wiser  to  do  without  them, 
the  same  result  being  obtained  by  passing  a  piece  of  drainage- 
tube  through  the  mesenteric  attachment,  and  tying  or  clamping 
it  around  the  gut. 

The  affected  portion  is  now  removed  by  scissors,  cutting  through 
the  bowel  and  taking  away  a  V-shaped  portion  of  the  mesentery, 
after  securing  as  far  back  as  possible  the  main  nutrient  vessels  to 
the  diseased  area,  according  to  Murphy's  recommendation.  It 
must  be  remembered  that  the  terminal  vessels  run  circularly  round 
the  gut,  and  have  but  little  lateral  anastomosis,  and  therefore  it  is 
desirable  that  the  incisions  should  slightly  diverge  from  the  mesen- 
teric attachment,  otherwise  the  projecting  edge  of  the  anti-mesen- 
teric  border  is  certain  to  slough,  and  septic  peritonitis  will  result. 
Some  operators  recommend  that  the  mesentery  should  not  be  cut 
into,  but  that  the  gut  should  be  detached  from  the  mesenteric 
junction  ;  such  practice  will  suffice  when  merely  a  small  segment 
of  bowel  is  to  be  removed  ;  but  if  a  large  portion  needs  resection, 
it  would  take  a  much  longer  time  to  secure  all  the  bleeding  spots. 
The  wound  in  the  mesentery  is  subsequently  secured  by  sutures, 
and  the  divided  ends  of  the  bowel  united  by  one  of  the  many  forms 
of  enterorrhaphy  described  below. 

5.  Enterorrhaphy  is  required  for  any  condition  in  which  there  is 
a  solution  of  continuity  of  the  canal,  and  necessarily  the  methods 
employed  must  vary  according  to  the  character  and  situation  of 
the  lesion.  We  have  already  alluded  to  the  plans  that  are 
utilized  in  dealing  with  longitudinal  wounds  of  the  gut.  The 
two  chief  methods  that  remain  to  be  discussed  are  the  end-to-end 
union  of  a  totally  divided  segment  of  the  bowel,  and  the  means 
whereby  lateral  approximation  or  union  is  secured. 
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For  end-to-end  union  the  following  are  the  chief  plans  that 
have  been  adopted : 

A.  Enterorrhaphy  by  simple  suturing.  In  this  the  surgeon 
utilizes  no  special  apparatus,  but  trusts  to  the  deftness  of  his 
fingers  and  the  accuracy  of  his  stitches.  The  gut  is  united  by 
a  series  of  interrupted  Lembert  or  Czerny-Lembert  sutures,  in- 
serted around  the  circumference  at  distances  of  about  one- twelfth 
of  an  inch.  The  greatest  care  must  be  employed  in  dealing  with 
the  mesenteric  attachment,  where  the  peritoneal  layers  separate 
in  order  to  enclose  the  bowel,  and  where  there  is  a  consider- 
able likelihood  of  the  muscular  coat  being  missed ;  if  this  happens, 
leakage  is  almost  certain  to  ensue.  This  method  in  skilled  hands 
is  very  satisfactory  in  its  results,  but  there  is  one  great  objection 
to  it,  viz.,  the  time  taken  in  its  performance. 


"'■" ""onr  -tr 


Fig  334. — Maunsell's  Operation 
for  uniting  divided  segments 
OF  Gut. 

The  mesenteric  and  an ti- mesenteric 
traction  stitches  have  been  intro- 
duced, and  A  shows  the  situation  of 
the  lateral  incision,  and  its  forma- 
tion by  transfixion. 


^^^'-  355- — Maunsell's  Operation. 

Traction  stitches  carried  through  the 
tul)e,  and  out  of  the  lateral  o|>en- 
ing. 


B.  MaunselVs  operation^  in  which  a  temporary  invagination 
enables  the  coats  of  the  gut  to  be  accurately  sutured  together,  is 
a  most  valuable  proceeding.  It  may  be  described  in  stages  as 
follows :  (a)  Two  long  horsehair  sutures  are  passed  through  the 
whole  thickness  of  the  mesenteric  and  anti-mesenteric  borders  of 
each  end  of  the  divided  intestine,  and  tied  together  with  the  knots 
on  the  inner  aspect  of  the  bowel  (Fig.  334).  {b)  A  longitudinal 
incision  about  three-quarters  of  an  inch  in  length  (Fig.  334,  A)  is 
then  made  through  the  anti-mesenteric  border  of  the  bowel,  about 
an  inch  from  the  end  of  the  upper  or  lower  segment,  according  to 
convenience,  {c)  The  horsehair  sutures  (Fig.  335,  D)  are  now 
passed  within  the  intestine,  and  drawn  out  of  the  lateral  opening. 
Traction  upon  these,  assisted  by  a  little  careful  manipulation, 
enables  the  surgeon  to  produce  an  artificial  intussusception 
(Fig.  336).  Difficulty  may  be  experienced  in  this  if  the  lateral 
opening  has  been  placed  too  far  from  the  section,  or  if  the 
mesentery  is  loaded  with  fat  or  very  cedematous.     The  divided 
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ends  of  the  bowel  now  present  through  the  lateral  aperture  as 
two  tubes  one  within  the  other  (Fig.  337),  their  serous  coats 
being  in  contact,  and  the  mucous  coats  lining  both  the  inner 
and  outer  aspects  of  the  protrusion,  (d)  A  sharp  straight 
needle  (Fig.  337,  A)  carrying  after  it  a  thread  of  fine  silk  or  cat- 
gut, is  passed  through  one  of  the  diameters  of  the  protrusion, 
transfixing  the  serous,  muscular,  and  mucous  coats.  The 
central  portion  of  the  suture,  as  it  passes  across  the  inner  tube, 
is  drawn  out  and  divided,  and  the  two  halves  are  tied  on 
either  side.  Similar  sutures  are  passed  in  other  diameters,  until 
some  sixteen  or  more  are  present.  By  this  means  the  two  tubes 
are  securely  united  together,  (e)  All  the  sutures  are  cut  short, 
and   the  intussusception    reduced.      The   bowel   will   be    found 


Fig.  336.  —  Maunseli.'s  Operation, 
SHOWING  Position  of  Intestine  after 
Inva(;ination  has  been  accom- 
plished. 

The  (lotted  lines  indicate  the  mucous 
membrane  ;  the  continuous  lines,  the 
serous. 


Fig.  337. — Method  of  insert- 
iNG  Stitches  in  Intestine  in 
Maunsell's  Operation. 

A  shows  the  needle  passed  through 
both  sides  of  the  bowel,  and 
through  all  the  intestinal  coats, 
so  that  one  passage  of  the 
needle  places  two  sutures. 


accurately  sutured  (Fig.  338,  A),  the  knots  of  all  the  stitches  being 
placed  within  the  lumen  of  the  gut.  (/)  The  lateral  opening  in  the 
bowel  (Fig.  338,  B)  is  closed  by  a  continuous  row  of  Lembert's 
sutures,  and  if  need  be  a  row  of  the  same  is  inserted  around  the 
circular  junction,  as  an  additional  safeguard  in  order  to  bury  the 
penetrating  stitches,  and  so  prevent  leakage.  The  operation  can 
be  rapidly  performed,  and  gives  excellent  results. 

Should  it  be  necessary  to  unite  unequal  portions  of  intestine,  the 
larger  segment  is  first  reduced  in  size  by  the  insertion  of  a  row  of 
Lembert's  or  Czerny-Lembert's  sutures,  so  as  to  make  the  opening 
correspond  in  size  to  that  of  the  smaller ;  invagination  may  then 
be  accomplished  through  a  lateral  opening  in  the  larger  portion, 
and  the  operation  completed  as  before. 

A  modification  of  this  method  has  been  recently  suggested  and 
practised  with  success  by  U  11m  an.  After  the  invagination  through 
the  lateral  incision  has  been  accomplished,  a  hollow  bobbin  made 
of  decalcified  bone  or  carrot,  and  with  a  circular  groove  around  its 
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middle,  is  inserted  into  the  inner  canal,  lined  by  mucous  mem- 
brane (Fig.  339).  Around  this  the  two  tubes  of  gut  are  firmly  tied 
by  a  single  silk  thread.  The  intussusception  is  now  reduced,  the 
bobbin  being  drawn  into  the  bowel,  and  the  operation  is  completed 
by  closing  the  lateral  opening.     The  bobbin  retains  its  shape  and 


oats  lurned  well  in.  so  ihal  none 
f  the  sutures  appear  outside ; 
t,  longitudinal  incision  stitched 


Modification 
OF  Maunsell's  Operation. 
A  bobbin  is  seen  in  place  in  the  centre 
of  the  invaginaied  canal,  and  a  single 
suture.  S,  secures  it  in  position. 


texture  sufficiently  long  to  enable  the  segments  of  the  intestine  to 
become  firmly  united  by  plastic  lymph.  If  further  use  confirms 
Ullman's  experiences,  we  shall  have  in  this  method  a  most 
valuable  addition  to  our  means  of  obtaining  rapid  and  secure 
end-to-end  union. 

rule  Siz.e 


A,  Male  half :  B,  female  half  ;  P,  inner  cup  or  flange  of  male  half,  governed 
by  .-.  sprinR;  S,  spring  catches  working  along  a  screw  thr^  on  the 
inner  aspect  of  the  central  stem  of  the  female  half. 

C.  Enterorrbaphy  by  the  use  of  special  apparatus.  Under  this 
heading  various  bobbins  and  Murphy's  button  must  be  included. 

Murphy's  Button  is  represented  in  Fig.  340.  It  consists  of  two 
[>ortions,  a  male  and  a  female,  which  can  be  easily  insinuated  one 
into  the  other  and  closed,  but  which  can  only  be  separated  by  un- 
twisting, the  spring  catches  (S)  seen  in  the  side  of  the  stem  of  the 
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male  working  along  a  screw  thread  in  the  interior  of  the  female. 
Each  half  consists  of  a  central  stem,  which  is  hollow  for  the  passage 

of  faeces,  to  the  outer  end  of  which  is  attached 
a  cup-shaped  expansion.     In  the  male  half 
there  is  an  additional  inner  cup  or  flange  (P), 
separated  from  the  former  by  a  spring  (r),  so 
that  when  the  two  halves  are  approximated, 
the   inner    cup    is    kept    constantly   pressed 
against  the  female  half,  and  thus  pressure- 
atrophy  of  the  tissues  grasped  between  the 
two  segments  results,  ultimately  setting  the 
button  free.     In  the   meantime,  however,  a 
sufficient  formation  of  lymph  will  have  oc- 
curred along  the  line  of  junction  of  the  two 
to  prevent  extravasation  and  to  secure  union. 
In   performing  end-to-end   anastomosis,  a 
running  thread  is  inserted  through  each  end 
of  the  divided  intestine  in  the  manner  shown 
in    Fig.   341.     It    commences    at    the    anti- 
mesenteric    border    (ft),    and    traverses    the 
whole  thickness  of  the  gut  two  or  three  times 
until  it  reaches   the   mesentery  (a),  when   a 
Fig.  34 1. — Method  OF  return  overstitch  is  introduced  so  as  to  gather 
INSERTING    Suture  without  fail  the  two  layers  of  the  mesentery 
ANLTOMo"sys°w,xH  into  the  grasp  of    the  button.     The  «tme 
Murphy's  Button,    stitch  is  contmued  along  the  opposite  side  ot 

the  tube,  and  brought  out  again  at  the  anti- 

''  me^nte^^^^^     bo^rSe;  mesenteric  border.      A   half-button   is    now 

and    two    ends    of  introduced  into  each  end  of  the  divided  gut, 

suture ;  f.  mesenteric  and  preferably   the  heavier   male    end   into 

attachment.  j}^g  lower  segment ;  the  stitch  is  then  drawn 

tight  and  tied,  so  as  to  gather  up  the 
gut  wall  round  the  central  stem  of  the  button  (Fig.  342).  The 
two  halves  are  now  pressed  together  (Fig.  344)1  sufficient  force 


Fig.  342. — Appearance  of  Intestinal  Segments  with  Murphy's 
Button  Tied  in.     (Down  Brothers.) 

I)eing  employed  to  bring  the  walls  of  the  gut  into  accurate  apposi- 
tion, but  without  exercising  injurious  pressure. 

The  button  is  generally  set  free  about  the  seventh  day,  and 
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should  pass  downwards,  and  be  expelled  with  the  faeces  any  rime 
from  the  fourteenth  to  the  twenty-first  day.  OccasionaJly  there 
are  difficuittes  in  the  onward  passage  of  the  button,  which  may 
either  be  retained  entirely,  or  may  become  impacted  ;  under  these 
circumstances  it  has  been  known  to  ulcerate  through  the  walls  of 
the  gut,  and  cause  fatal  peritonitis.  The  results  of  the  operations 
undertaken  by  means  01  the  button  are  very  satisfactory,  as  com- 
pared with  ancient  statistics  ;  but  it  is  doubtful  whether  the^  are 
any  lietter  than  those  obtained  by  many  of  the  methods  intro- 
duced more  recently.  The  one  great  advantage  of  this  appliance 
is  the  rapidity  with  which  the  anastomosis  is  completed.  There 
are,  however,  several  very  grave  objections  to  its  employment  as 
a  routine  measure  ;  the  fact  of  its  being  made 
of  metal  is  of  itself  a  drawback,  and  fatal 
issues  have  certainly  occurred  from  slough- 
ing, from  want  of  union  due  to  the  use  of  too 
large  a  button,  or  of  one  badly  constructed, 
and  even  from  subsequent  obstruction  and 
perforation  when  it  has  passed  lower  down. 
On  the  whole,  one  would  be  inclined  to  use 
it  when  time  is  of  value,  and  the  patient's 
general  condition  such  as  necessitates  the 
utmost   speed   in    operating ;    under    other 

circumstances  one  would  prefer  some  other     f  i  c.  343. M  a  y  o 

method.  Robson's    Hobbin, 

Many  other  useful  contrivances,  such  as        (Down  Dkoiiiers.) 
Afayo  Hobson's  bobbin  (Fig.  3+3),  AUingham's 

bobbin,  Chaput's  button,  etc.,  have  been  introduced  of  late,  and 
with  most  of  them  good  results  can  be  obtained.  The  majority 
consist  of  a  hollow  tube  of  decalcified  bone  made  of  different  sizes 
to  fit  the  varying  lumen  of  the  gut.  The  object  is  not  so  much 
to  bring  about  apposition  of  the  divided  ends  of  the  bowel  as  to 
act  as  an  internal  splint,  steadying  the  part  during  and  after  the 
operation,  facilitating  thereby  the  introduction  of  the  stitches,  and 
shielding  the  line  of  union  from  the  irritation  of  feces  for  some 
days.  Mr.  Robson  recommends  that  two  continuous  sutures 
should  be  employed,  one  to  unite  the  divided  ends  of  the  mucous 
membrane,  and  the  other  to  approximate  the  serous  and  muscular 
coats.  It  will  be  found  advantageous  to  have  a  curved  needle  at 
each  end  of  these.  The  sero-serous  suture  is  first  introduced  for 
the  posterior  half  of  the  incision,  each  stitch  taking  a  firm  grip  of 
the  sero-muscular  coats  up  to  about  a  centimetre  from  the  margin. 
The  muco-mucous  suture  is  then  put  in  for  the  same  extent.  The 
l)obbin  is  now  placed  in  position  ;  the  muco-mucous  suture  is  first 
finished  and  tied,  and  finally  the  anterior  half  of  the  sero-serous 
suture  is  similarly  completed.  Each  of  these  sutures  must  be 
jiniily  tied  around  the  l>obbin,  so  that  no  slipping  is  possible.  The 
material  of  which  it  is  composed  {decalcified  bone)  is  such  as  to 
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do  no  subsequent  harm  to  the  mucous  membrane,  since  it  becomes 
soft  and  pulpy  in  the  course  of  a  few  days. 

6.  Lateral  Anastomosis  of  the  intestine  is  usually  undertaken  in 
order  to  effect  the  short-circuiting  of  some  malignant  growth,  or 
of  a  stricture  which  cannot  otherwise  be  dealt  with.  It  is  some- 
times employed  instead  of  end-to-end  anastomosis  to  unite  divided 
segments  of  intestine.  The  open  ends  are  first  entirely  closed  by 
Lembert  or  Czemy-Lembert  stitches,  and  the  portions  of  bowel 
made  to  overlap.  Corresponding  lateral  incisions  are  then  made 
into  each. 

The  anastomosis  may  be  effected  in  the  following  ways : 

(a)  By  Simple  Suturing,  or,  as  it  is  sometimes  called,  by  Wolfler's 
operation.  This  has  been  already  described  under  gastro-enteros- 
tomy  at  p.  920.  The  longitudinal  openings  in  the  two  portions 
of  bowel  lying  exactly  opposite  each  other  are  secured  by  sutures, 
inserted  in  the  posterior  half  of  Wolfler's  plan,  and  in  the  rest  of 
the  opening  by  the  Czemy-Lembert  method.  In  order  to  prevent 
subsequent  contraction,  it  is  absolutely  essential  that  the  mucous 
membrane  be  continuous  all  round  the  aperture. 

(b)  Murphy s  Button  is  probably  the  quickest,  and  certainly  the 
most  satisfactory,  of  all  the  plans  that  have  yet  been  suggested. 
The  details  of  its  insertion  differ  slightly  from  those  employed  in 
effecting  an  end-to-end  anastomosis.  Incisions  are  made  in  the 
two  sections  of  bowel  to  be  united,  each  incision  being  two-thirds 
of  the  diameter  of  the  button  to  be  used.  The  wounds  at  first 
only  involve  the  serous  and  muscular  coats.  A  purse-string 
suture  is  inserted  round  the  incision,  traversing  the  whole  thick- 
ness of  the  intestinal  walls ;  the  mucosa  is  then  incised,  and  the 
half-button  introduced.  By  drawing  the  stitch  tight  and  tying  it 
around  the  stem  of  the  button,  the  wall  of  the  gut  is  gathered 
into  the  hollow  of  the  cup.  This  is  accomplished  on  each  side, 
and  then  the  halves  of  the  button  are  pressed  together  in  the  way 
shown  in  Fig.  344.  Murphy  recommends  that  after  the  operation 
the  bowels  should  not  be  confined,  but  should  be  kept  loose,  so  as 
to  prevent  any  solid  mass  of  faeces  blocking  the  channel  through 
the  button. 

(f)  A  Robson's  Bobbin  may  be  employed,  the  sutures  being 
applied  in  exactly  the  same  way  as  for  end-to-end  anastomosis. 

7.  The  establishment  of  an  Artificial  Anus  has  frequently  to  he 
undertaken  in  cases  of  intestinal  obstruction,  where  the  onward 
passage  of  faeces  is  prevented  by  some  irremoveable  barrier. 
It  is  sometimes  required  in  the  treatment  of  intussusception, 
and  for  rupture  or  penetrating  wounds  of  the  gut.  When  the 
small  intestine  is  involved,  enterostomy  may  be  undertaken 
as  described  above  (p.  931);  but  it  must  be  noted  that  Hfe 
is  impossible  for  any  length  of  time  with  an  artificial  anus 
situated  more  than  a  foot  above  the  ileo-cajcal  valve,  on  account 
of  the  interference  with  nutrition  owing  to  cutting  off  such  a  large 
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extent  of  absorbent  mucous  membrane.  Some  form  of  short- 
circuiting  operation,  or  some  means  whereby  the  continuity  of 
the  bowel  is  restored,  must  therefore  be  subsequently  undertalcen. 
Things  are,  however,  different  in  the  large  intestine ;  colotomy  is 
frequently  employed  in  dealing  with  diseases  of  the  lower  bowel, 
and  is  an  extremely  successful  proceeding. 

The  character  of  the  artificial  anus  varies  considerably  accord- 
ing to  whether  or  not  it  is  intended  to  be  a  permanent  condition. 
If  merely  a  temporary  opening  is  required,  the  smaller  the  portion 
of  bowel  secured  to  the  parietes  the  better,  since  the  subsequent 
operation  for  its  closure  is  so  much  simpler  (Fig.  345).     But 


Tig.  34^. — Method  of  closing   Murphy's  Button  in  Lateral  Anasto 
Mosis  between  Gall-Bladder  and  Duodenum.     (Down  Brothers.) 

where  a  permanent  aperture  has  to  be  established,  the  surgeon's 
aim  should  be  to  totally  deflect  the  course  of  the  fajces ;  and 
hence  it  is  desirable  to  entirely  withdraw  a  portion  of  the  gut 
from  the  abdominal  cavity,  and  to  cut  away  a  complete  segment, 
including  also,  if  possible,  a  portion  of  the  mesentery.  By  this 
means  the  upper  and  lower  openings  are  brought  to  the  surface  of 
the  skin,  and  separated  from  one  another  by  an  area  of  cicatricial 
tissue  representing  the  section  of  the  mesentery  (Fig.  346). 

Colotomy,  or,  as  it  should  be  correctly  termed,  *  colostomy,'  is 
an  operation  for  the  establishment  of  an  artificial  anus  in  some 
portion  of  the  large  intestine.  Any  part  of  the  colon  may  be  thus 
dealt  with  through  a  median  laparotomy ;  but  one  usually  prefers 
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to  open  the  termination  of  the  descending  colon  through  the  peri- 
toneum in  the  left  iliac  region.  Formerly  the  favourite  method 
was  to  open  the  descending  colon  in  the  left  loin  behind  the  peri- 
toneum (left  lumbar  colotomy  or  Amussat's  operation).  Callisen's 
name  has  also  been  associated  with  this  proceeding,  but  he  merely 
proposed  to  do  it  through  a  vertical  incision;  Amussat  was  the 
first  to  perform  the  operation,  utilising  a  transverse  incision,  and 
extending  its  applicability  to  both  sides  of  the  body. 

Uses  of  Colotamy. — The  operation  is  required  under  the  following 
conditions:  (i)  l-'or  congenital  absence  of  the  rectum,  when  a 
perineal  incision  has  failed  to  discover  it ;  {2)  for  chronic  obstruc- 
tion of  the  large  intestine,  which  cannot  be  relieved  by  eneuiata 


Tile    (kitttil     ]K)rtinn    imli 

is  iinlv  practicable  when  iliore  i&  a 
very  lon^  mtaiuniery,  winch  is  iin- 

or  medical  means,  such  as  that  arising  from  simple  or  malignant 
stricture,  or  from  the  pressure  of  pelvic  tumours  ;  (3)  for  carcinoma 
of  the  rectum  or  sigmoid  flexure,  whether  obstruction  is  present 
or  not,  if  a  radical  operation  is  impracticable,  or  as  a  preliminary 
to  excision  ;  (^)  for  some  cases  of  syphilitic  and  other  forms  of 
ulceration  of  the  large  bowel,  which  cannot  heal  as  long  as  they 
are  irritated  by  the  passjigc  of  f!i;ces  ;  (5)  for  irremediable  cases 
of  rt-clo- vesical  and  rccto-vasiinal  fistula,  whalcvcr  thdr  origin  ; 
(())  fur  volvulus  of  the  sigmoid  flexurt-.  ihe  inguinal  operation 
bi-ing  ui-t:dL-d,  nut  only  Id  relieve  the  obstruction,  but  also  to 
pri-vent  recurn-nce. 
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The  ascending  colon  is  occasionally  opened  in  cases  of  mem- 
branous or  ulcerative  colitis  in  order  to  prevent  the  irritation 
caused  by  the  passage  of  faeces  over  the  inflamed  tissues.  The 
result,  however,  is  somewhat  unpleasant,  in  that  the  contents  of 
the  bowel  at  that  level  are  usually  fluid  and  very  acid,  giving  rise 
to  much  local  irritation. 

Lumbar  Colotomy. — We  shall  here  merely  describe  the  operation 
as  performed  on  the  left  side  of  the  body.  The  patient  lies  on 
the  right  side,  with  a  sandbag  beneath  the  loin,  so  as  to  increase 
the  space  between  the  last  rib  and  the  crest  of  the  ilium. 

The  position  of  the  colon  is  indicated  by  a  vertical  line  drawn 
upwards  from  a  point  half  an  inch  behind  the  centre  of  another 
line,  passing  from  the  anterior  to  the  posterior  superior  iliac  spine. 

The  centre  of  the  incision  should  correspond  to  this  line  mid- 
way between  the  last  rib  and  the  crest  of  the  ilium.  It  should 
be  made  parallel  to  the  last  rib,  and  for  practical  purposes 
may  commence  at  the  outer  border  of  the  erector  spinae,  and 
pass  outwards  for  about  4  or  5  inches  (Fig.  375,  A,  p.  1068). 
This  incision  is  carried  through  the  layers  of  the  abdominal 
muscles,  dividing  the  latissimus  dorsi  and  a  small  portion  of  the 
external  oblique,  and  beneath  this  the  posterior  attachments  of 
the  internal  oblique  and  transversalis  muscles,  constituting  the 
fascia  lumborum.  This  should  be  cleanly  divided  along  the  whole 
length  of  the  incision,  the  last  dorsal  nerve  and  first  lumbar  artery 
being  usually  included.  The  sheath  of  the  quadratus  lumborum 
is  opened,  and  the  outer  fibres  of  the  muscle  notched,  if  necessary. 
The  deeper  portions  of  the  wound  are  now  held  apart  by  spatulae, 
and  the  loose  fatty  subperitoneal  tissue  gently  torn  through  with 
the  fingers  and  forceps ;  it  varies  considerably  in  amount  and  con- 
sistency. The  gut  must  then  be  looked  for,  and  may  be  readily  re- 
cognised, if  distended  ;  but  if  collapsed,  a  good  deal  of  difficulty  is 
often  experienced,  though  the  hand  of  an  assistant  pressing  back  the 
anterior  abdominal  wall  may  bring  it  into  view.  It  is  well  to  define 
the  lower  edge  of  the  kidney  by  the  fore- finger,  and  the  portion  of 
gut  lying  immediately  in  front  of  it  is  usually  the  colon.  In  other 
cases  it  may  be  made  evident  by  inflating  the  rectum  with  air. 

In  about  20  to  30  per  cent,  of  individuals  a  true  peritoneal 
ascending  or  descending  meso-colon  exists,  and  under  such  cir- 
cumstances it  is  necessary  to  open  the  general  peritoneal  cavity 
in  order  to  bring  the  required  portion  of  gut  into  view ;  the  opera- 
tion is  then  completed  in  the  same  way  as  for  iliac  colotomy,  the 
bowel  not  being  opened  for  some  days  if  possible. 

When,  however,  the  gut  has  only  a  partial  serous  investment, 
the  peritoneal  reflections  are  carefully  defined,  and  the  uncovered 
portion  drawn  upwards  between  the  fingers  into  the  wound.  The 
highest  attainable  segment  of  gut  should  be  selected,  so  that  no 
loose  or  slack  part  may  remain  above  the  wound,  to  give  rise 
later  on  to  prolapse.     It  possible,  the  bowel  should  be  left  for  a 
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day  or  two  before  being  opened,  and  is  secured  to  the  skin  by 
sutures  which  merely  pass  through  the  muscular  coat.  The  horns 
of  the  incision  are  then  closed,  and  the  gut  incised  at  a  later  date. 

If,  however,  the  patient  is  suffering  from  obstruction,  and  an 
immediate  opening  of  the  bowel  is  desirable,  the  best  plan  to 
adopt  is  to  pull  the  gut  well  out  of  the  wound,  which  is  then 
carefully  guarded  by  an  antiseptic  compress,  and  to  tap  it  with 
trocar  and  cannula,  subsequently  making  a  small  incision  into  it, 
in  which  a  Paul's  tube  is  at  once  tied,  so  as  to  allow  the  intestinal 
contents  to  escape  without  soiling  the  wound.  A  few  fixation 
stitches  are  then  introduced  into  the  walls  of  the  bowel,  so  as  to 
prevent  it  from  retracting.  The  tube  is  probably  set  free  about 
the  fourth  day,  but  by  this  time  the  wound  will  be  in  such  a  state 
that  no  great  harm  will  come  from  the  escape  of  faeces  in  the 
neighbourhood.  If  a  PauPs  tube  is  not  to  hand,  the  patient  is 
rolled  over  on  to  his  back,  and  a  large  trocar  and  cannula  inserted, 
so  that  the  first  gush  of  flatus  and  fluid  faces  may  be  clear  of  the 
wound.  On  removing  the  cannula  the  mucous  membrane  of  the 
gut  is  stitched  to  the  margin  of  the  skin,  whilst  the  anterior 
portion  of  the  incision  is  sutured,  and  the  small  cavity  behind  the 
gut  packed  with  gauze.  By  fixing  the  bowel  as  far  back  as 
possible,  this  cavity  will  be  diminished  in  size.  An  antiseptic 
dressing  is  then  applied  over  a  piece  of  protective  to  the  anterior 
portion  of  the  incision,  and  a  pad  of  tenax  is  placed  behind  to 
receive  the  fajcal  discharge. 

Lumbar  colotomy  is  not  much  in  favour  at  the  present  day. 
It  is  always  a  difficult  proceeding  if  the  bowel  is  not  distended ; 
and  if  an  immediate  opening  is  necessary,  there  is  a  considerable 
risk  of  suppuration  of  the  wound  and  cellulitis.  It  has  been 
almost  entirely  replaced  by  the  iliac  operation. 

Hiac  Colotomy,  or  Littr^'s  Operation,  consists  in  opening  the 
lower  portion  of  the  colon  or  sigmoid  flexure  through  the  anterior 
abdominal  wall.  An  incision  2  to  3  inches  in  length  is  made  at 
right  angles  to  a  line  extending  from  the  anterior  superior  spine 
to  the  umbilicus,  the  centre  of  the  incision  corresponding  to  the 
junction  of  the  outer  and  middle  thirds  (Fig.  319,  C).  The 
abdominal  parietes  are  divided,  and  the  peritoneum  opened.  Two 
fingers  are  then  inserted,  and  the  sigmoid  flexure  sought  for  ;  it 
is  recognised  by  the  presence  of  the  appendices  epiploicai  and  the 
longitudinal  bands  of  muscle  fibres.  It  is  carefully  examined, 
and  the  upper  part  of  it  selected  for  fixation  in  the  wound,  so  as 
to  diminish  the  risk  of  subsequent  prolapse.  It  is  desirable  to 
withdraw  a  coil  about  4  or  6  inches  in  length,  together  with  its 
mesentery.  Many  different  plans  of  fixing  it  are  in  vogue,  but 
the  method  we  prefer  is  to  pass  a  strong  silk  thread  through  the 
parietes  and  parietal  peritoneum  on  either  side  of  the  wound,  the 
stitch  traversing  the  mesentery  en  route.  It  is  then  made  to 
traverse  the  same  structures  once  more  in  exactly  the  same  way. 
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but  at  a  distance  of  about  half  an  inch  from  the  former  (see  Fig.  347). 
The  loose  ends  are  then  tied  together,  so  as  to  bring  the  parietal 
peritoneum  and  sigmoid  meso-coloti  into  close  apposition.  A  few 
additional  stitches  should  be  inserted,  uniting  the  skin  to  the  longi- 
tudinal muscular  bands  at  each  end  of  the  incision,  so  as  to  prevent 
any  subsequent  retraction  of  the  exposed  bowel  or  escape  of  small 
intestine.  Some  surgeons  simply  secure  the  parietal  peritoneum 
to  the  gut  by  a  row  of  carefully  inserted  sutures ;  others  pass  a 
glass  rod  through  the  mesentery  and  stitch  the  peritoneum  to  the 
skin,  whilst  it  has  also  been  suggested  to  make  a  hole  through  the 
mesentery  and  suture  the  two  edges  of  the  incision  through  it, 
(.«.,  beneath  the  bowel.  The  projecting  portion  of  gut  is  then 
covered  with  purihed  protective,  and  an  antiseptic  dressing 
applied.  At  the  end  of  two  or  three  days  the  bowel  is  opened,  no 
anesthetic  being  generally  necessary  for  this  proceeding.  Ahiout 
the  eighth  day  a  portion  of  the  whole  lumen  of  the  gut  should  be 
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removed,  down  to  and  even  including  the  mesentery,  so  as  to 
completely  separate  the  upper  from  the  lower  end,  and  thus 
establish  an  efficient  spur.  The  deep  stitch  is  removed  about  the 
twelfth  day.  Should  it  be  necessary  to  open  the  bowel  at  the 
time  of  operation,  the  distended  coil  is  first  withdrawn  and  the 
deep  trans- mesenteric  stitch  passed  and  tied.  The  margins  of 
the  wound  are  then  carefully  protected  by  antiseptic  compresses, 
and  the  bowel  is  tapped  with  a  trocar  and  cannula.  When  the 
first  gush  of  flatus  and  fxces  has  escaped,  the  opening  is  enlarged 
and  a  large-sized  Paul's  tube  tied  in.  The  skin  is  then  carefully 
sutured  all  round  to  the  bowel  and  mesentery,  and  a  collar -like 
pad  of  gauze  protects  the  junction. 

When  cicatrization  of  the  wound  is  complete,  a  protective 
apparatus  is  required  in  order  to  keep  the  patient  clean.  This 
should  consist  of  a  hollow  oval  cup,  made  of  plated  metal,  vulcanite 
or  celluloid,  with  a  rolled  edge,  and  kept  in  position  either  by 
a  truss  spring  or  an  abdominal  belt.  This  hollow  cup  should  be 
large  enough  to  include  a  2-inch  margin  of  skin  alt  round  the 
opening,  and  in  the  concavity  a  small  portion  of  antiseptic  dressing 
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is  placed.  Such  an  apparatus  enables  the  patient  to  go  about  in 
comparative  comfort ;  the  bowels  are  encouraged  to  act  thoroughly 
every  morning  by  means  of  an  enema,  so  that  no  further  disturb- 
ance need  occur  during  the  day. 

Oomparison  of  the  Two  Operations. — As  we  have  already  stated, 
the  iliac  operation  has  almost  entirely  superseded  the  lumbar  pro- 
ceeding, and  the  reasons  for  this  change  of  attitude  are  as  follows  : 
^i)  The  operator  is  not  hampered  by  lack  of  space,  as  so 
frequently  happens  in  opening  the  loin.  (2)  A  clean  incision 
can  be  made  without  tearing  or  bruising  the  subperitoneal  fat. 
(3)  The  sigmoid  flexure  is  readily  identified,  and  no  other  viscus 
is  likely  to  be  opened  for  it  by  mistake ;  if  the  colon  takes  an 
abnormal  course  in  the  loin,  or  is  provided  with  a  complete  meso- 
colon, the  peritoneum  has  usually,  if  not  always,  to  be  opened, 
and  thus  the  one  advantage  which  can  be  claimed  for  the  lumbar 
proceeding  is  lost.  (4)  An  artificial  anus  situated  in  the  iliac 
region  can  be  attended  to  by  the  patient  himself  without  assist- 
ance, and  is  more  easily  cleansed  and  protected.  (5)  It  is  occa- 
sionally possible  for  a  certain  amount  of  sphincteric  control  to  be 
developed  after  the  abdominal  operation,  owing  to  the  muscles 
of  the  abdominal  parietes  becoming  adherent  to  the  coats  of  the 
gut.  Of  course,  this  can  only  be  attained  when  these  structures 
are  brought  into  accurate  apposition,  as  by  the  fixation  stitch 
descril^ed  above.  (6)  A  more  complete  diversion  of  the  faeces  can 
be  effected  by  the  iliac  operation  than  by  the  lumbar.  In  the 
latter  it  is  impracticable  to  withdraw  the  whole  lumen  of  the  gut 
unless  the  peritoneum  is  opened ;  an  opening  is  merely  made  on 
one  side,  and  one  has  to  trust  to  the  formation  of  a  valve  or  spur 
of  mucous  membrane  for  the  blocking  of  the  lower  aperture ;  in  the 
former  the  two  segments  of  the  bowel  can  be  entirely  separated. 

The  objections  urged  against  the  iliac  operation  consist  in  the 
following  facts:  (i)  That  it  involves  the  opening  of  the  peri- 
toneum ;  (2)  that  immediate  relief  to  obstruction  is  more  risky 
than  in  the  lumbar  method ;  and  (3)  that  there  is  a  somewhat 
greater  tendency  to  prolapse.  The  first  of  these  objections  must 
now  be  entirely  waived.  The  second  is  certainly  valid,  but  by 
a  careful  use  of  Paul's  tube  and  by  fixing  the  gut  firmly  to  the 
skin  by  additional  sutures  the  danger  is  minimized.  Certainly  the 
lumbar  operation  is  not  devoid  of  risk  when  an  immediate  opening 
of  the  gut  is  required.  Lastly,  if  the  surgeon  is  careful  to  see 
that  no  slack  portion  of  gut  exists  above  that  which  he  fixes  in 
the  wound,  /./'.,  if  he  opens  the  lower  end  of  the  descending 
colon,  there  will  be  but  little  likelihood  of  any  subsequent  pro- 
trusion. 
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Appendicitis  {Syn. :  Perityphlitis,  Epityphlitis,  etc.). 

Appendicitis  is  an  affection  which  may  appear  at  any  time  of 
life,  but  is  most  common  in  the  young.  The  male  sex  is  more 
frequently  attacked  than  the  female  in  the  proportion  of  4  to  i. 
The  disease  is  of  a  most  protean  type,  being  sometimes  of  but 
slight  significance,  but  occasionally  running  such  a  virulent  course 
as  to  destroy  life  in  a  few  hours.  Its  importance  necessarily  lies 
in  the  fact  that  the  peritoneal  envelope  is  always  involved,  and 
hence  a  certain  degree  of  peritonitis  is  almost  necessarily  a  con- 
sequence. 

Etiology. — Many  different  conditions  contribute  either  directly 
or  indirectly  in  determining  an  attack  of  appendicitis,  (i)  The 
appendix  is  to  be  looked  on,  not  as  an  actively  functional  structure, 
but  as  a  degenerated  relic  or  remnant,  which  is  apparently  of 
little  value  or  importance.  Hence,  as  in  other  similar  structures, 
it  often  has  but  a  poor  blood-supply,  derived  from  the  posterior 
ileo-caecal  branch  of  the  ileo-colic  artery.  The  main  nutrient 
vessels  traverse  in  the  meso-appendix,  but  a  second  twig  often  runs 
down  the  base  of  the  mesentery,  and  is  more  or  less  independent 
of  the  others.  In  the  female  it  is  said  to  have  an  additional  twig 
from  the  right  ovarian  trunk,  and  this  may  explain  why  the  disease 
is  less  common  in  females  than  in  males.  (2)  A  large  amount  of 
lymphoid  tissue  is  present  in  its  walls,  so  much,  in  fact,  that  the 
title  of  *  abdominal  tonsil '  has  been  applied  to  it.  Inflammatory 
processes  are  thus  readily  set  up  within  its  walls  as  a  result  of  the 
absorption  of  toxins  or  organisms,  which  are  almost  constantly 
present  within  it.  (3)  Its  length  and  direction  vary  considerably 
in  different  individuals.  In  length  it  may  measure  anything 
between  ij  and  11  or  12  inches,  but  is  usually  3  to  4  inches  long, 
whilst,  as  to  direction,  it  may  lie  in  any  axis ;  perhaps  most  fre- 
(juently  it  is  to  be  found  behind  the  cajcum,  and  pointing  down 
towards  the  pelvis.  The  facility  with  which  the  intestinal  con- 
tents find  their  way  into  its  lumen  thus  varies  in  different  indi- 
viduals, and  it  seems  probable  that  appendicitis  is  more  commonly 
met  with  where  it  is  so  placed  as  to  readily  admit  material  which 
is  with  difficulty  expelled,  1.^.,  when  it  is  transverse  or  directed 
downwards.  A  long  appendix  is  also  more  liable  to  become 
twisted  on  itself.  (4)  The  extent  to  which  the  meso-appendix  is 
attached  is  also  an  important  element,  since  the  portion  which 
projects  beyond  its  free  border  is  less  well  supplied  with  blood. 
As  a  matter  of  fact  the  mesentery  rarely  extends  beyond  the  junc- 
tion of  the  middle  with  the  distal  third,  and  perforation  often 
occurs  about  this  spot.  (5)  The  communication  with  the  caecum 
is  usually  a  small  one,  and  is  guarded  by  an  insignificant  fold  of 
mucous  membrane,  known  as  the  valve  of  Gerlach.  Sometimes 
this  aperture  becomes  blocked,  or  the  orifice  stenosed,  so  that  an 
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accumulation  of  mucus  occurs  within  the  appendix.  (6)  Faecal 
concretions  or  foreign  bodies,  such  as  pips,  pins,  etc.,  are  also 
met  with  within  it,  and  by  their  presence  and  irritation  may 
determine  an  attack  of  inflammation.  Foreign  bodies  are  much 
less  common  than  was  formerly  imagined  (present  in  less  than 
4  per  cent,  of  cases),  occurring  most  frequently  in  children  and 
young  people.  Fajcal  concretions  (present  in  15  to  20  p)er  cent, 
of  cases)  are  oval  bodies,  rarely  more  than  half  an  inch  in  length ; 
on  section  they  are  found  to  be  laminated,  and  consist  of  dried 
faecal  material  mixed  with  myriads  of  bacteria.  They  are  not 
very  hard,  and  can  easily  be  cut  with  a  knife.  They  are  usually 
the  result  of  chronic  constipation,  which  is  always  to  be  looked  on 
as  a  predisposing  cause  of  appendicitis. 

Other  causes  of  appendicitis  are  occasionally  described,  such  as 
rheumatism,  and  in  chronic  cases  tul)ercle  or  actinomycosis ; 
typhoid  ulceration  is  rarely  met  with  in  the  appendix.  Dysentery 
is  sometimes  associated  with  appendicitis,  though  more  commonly 
it  leads  to  a  true  ulcerative  typhlitis,  involving  the  caecum. 

Injury  in  the  shape  of  a  strain  or  sudden  twist  is  not  unfre- 
quently  mentioned  as  the  cause  of  an  outbreak,  and  probably  acts 
by  displacing  a  long  appendix  in  such  a  way  as  to  lead  to  its 
kinking  and  possibly  to  obstruction  of  the  nutrient  vessels. 

Whatever  the  assigned  cause  may  be,  it  must  ever  be  kept  in 
mind  that  appendicitis  is  an  infective  malady,  due  to  invasion  of 
the  walls  of  the  appendix  by  organisms,  especially  by  the  Bac,  coli^ 
though  ordinary  pyogenic  cocci,  especially  the  Streptococcus  pyo- 
getus,  are  often  present  in  addition. 

Pathological  Anatomy. — Bacteria  find  an  entrance  into  the  wall 
of  the  appendix  either  through  an  eroded  area  of  the  mucous 
membrane  due  to  the  impaction  of  a  foreign  body  or  of  a  fapcal 
concretion,  or  else  they  are  absorbed  into  the  lymphoid  tissue 
so  abundantly  present,  and  at  once  commence  to  develop  and 
multiply.  As  a  result  of  this  the  mucosa  becomes  greatly 
swollen  and  thickened,  and  as  it  is  surrounded  by  fairly  strong 
muscular  walls,  constriction  of  the  vessels  follows,  preventing 
recuperative  processes  from  being  undertaken,  and  hence  the 
bacteria  are  enabled  to  continue  their  destructive  work.  In  con- 
secjucnce,  ulceration  of  the  mucous  lining  supervenes,  or  inter- 
stitial suppuration  in  the  wall.  Sometimes  the  small  terminal 
artery  of  the  appendix  becomes  thrombosed,  or  undergoes  an 
obliterative  endarteritis,  leading  to  sloughing  of  one  or  more 
portions  of  the  walls,  generally  at  the  apex.  The  veins  also 
are  liable  to  become  thrombosed,  and  bacteria  may  find  their 
way  into  the  thrombus,  causing  its  disintegration,  and  if  emboli 
are  detached,  pylephlebitis  or  portal-vein-pya,'mia,  with  possibly 
hepatic  abscess,  may  result.  The  most  important  changes,  how- 
ever, are  those  occurring  in  the  peritoneum,  which  is  always 
inflamed,  and,  indeed,  upon  the  condition  of  this  structure  depends 
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to  a  large  extent  the  prognosis  of  the  case.  It  may  merely  be 
thickened  by  a  deposit  of  lymph,  giving  rise  to  adhesions  which 
bind  it  down  to  neighbouring  parts,  or  a  localized  suppurative 
affection  may  ensue ;  or,  again,  an  acute  diffuse  and  usually  fatal 
peritonitis  follows,  either  as  a  result  of  rupture  of  the  appendix, 
or  as  an  outcome  of  sloughing  or  perforation  of  its  walls. 
The  localized  abscess  is  in  reality  intraperitoneal,  but  its  ex- 
tension is  limited  by  the  formation  of  adhesions  between  neigh- 
bouring coils  of  gut.  When  an  attack  of  appendicitis  has 
passed  off,  some  stenosis  of  the  lumen  of  the  tube  is  a  common 
sequence,  and  as  a  result  of  this  the  terminal  portion  may  become 
distended  with  retained  secretion,  and  the  patient  may  suffer  from 
intermittent  attacks  of  colicky  pain  due  to  the  efforts  of  the  ap- 
pendix to  relieve  itself ;  it  will  also  predispose  the  individual  to 
recurrent  inflammation. 

Hence,  from  a  clinical  standpoint,  the  following  varieties  of 
appendicitis  may  be  recognised  : 

1.  Simple  or  catarrhal  appendicitis,  associated  with  a  plastic 
peritonitis. 

2.  Ulcerative  or  gangrenous  appendicitis,  accompanied  by  a 
localized  intraperitoneal  abscess. 

3.  Gangrenous  or  perforative  appendicitis,  resulting  in  an  acute 
diffuse  sero- purulent  peritonitis.  Such  a  condition  is  frequently 
fatal,  and  constituted  one  of  the  commonest  causes  of  the  so-called 
*  idiopathic  peritonitis '  of  the  old  days. 

4.  Relapsing  appendicitis,  in  which  attack  follows  attack,  some- 
times with  very  little  interval. 

Clinical  History. — (i.)  The  mild  variety  of  the  disease,  known 
as  a  simple  catarrhal  appendicitis,  to  which  is  added  merely  a 
localized  plastic  peritonitis,  usually  commences  somewhat  sud- 
denly, the  patient  being  seized  with  pain  in  the  right  iliac  fossa, 
and  accompanied  by  nausea,  vomiting,  more  or  less  complete 
constipation,  and  slight  fever  (101°  or  102"^  F.).  An  examination 
of  the  abdomen  reveals  definite  tenderness  in  the  right  iliac 
region,  most  marked  at  a  spot  corresponding  to  the  base  of  the 
appendix,  i.e.,  ij-  inches  inwards  from  the  anterior  superior  iliac 
spine,  along  a  line  drawn  towards  the  umbilicus  (McBurney's 
spot),  whilst  the  right  leg  is  usually  drawn  up  in  order  to  relax 
the  tension  of  the  abdominal  muscles.  A  swelling,  generally  dull 
on  percussion,  may  sometimes  be  detected  by  palpation,  a  little 
below  McBurney's  spot,  and  consists  of  coils  of  intestine  matted 
together  over  and  around  the  inflamed  appendix.  Such  symptoms 
usually  last  three  or  four  days,  and  then,  if  properly  treated, 
resolve  satisfactorily  without  any  abscess  formation. 

This  simple  form  of  the  disease  is  exceedingly  common,  and  the 
prognosis  is,  on  the  whole,  favourable.  Tofft,  of  Copenhagen, 
found  adhesions  in  the  neighbourhood  of  the  appendix  in  35  per 
cent,  of  all  bodies  subjected  to  post-mortem  examination. 
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(ii.)  The  more  serious  variety,  commonly  resulting  in  a  localized 
abscess,  may  commence  in  a  similar  way,  but  with  more  acute 
symptoms.     There  may  be  an  initial  rigor,  and  the  temperature 
soon  runs  up,  even  to  104°  F.     Some  general  abdominal  tender- 
ness and  distension  follow  ;  constipation  is  often  absolute,  and 
faecal  vomiting  may  occur.     The  muscles  on  the  right  side  of  the 
abdominal  walls  are  held  tense   and    rigid,  and  a  well-marked 
swelling  can   usually  be   detected  in  the  iliac  fossa.     Under  a 
careful  regime  this  may  disappear,  and  the  symptoms  gradually 
abate  in  their  severity,  the  temperature  and  the  pulse  falling  con- 
currently ;  but  it  is  very  common  for  suppuration  to  ensue,  and 
such  is  indicated  by  the  temperature  persisting  at  its  original 
high  level,  or  by  the  pulse-rate  increasing  in  rapidity,  whilst  the 
temperature  falls.     Fluctuation  is  rarely  to  be  detected  in  the 
early  stages,  and,  indeed,  it  is  bad  practice  to  wait  for  it  before 
interfering,  since   there   is  a  considerable   probability  that    the 
tension  within  the  abscess  may  be  sufficient  to  break  down  the 
wall  of  newly  formed  and  not  too  strong  adhesions,  and  the  general 
peritoneal  cavity  may  be  thus  infected.     The  abscess  develops 
at  first  around  the  appendix,  and  is,  of  course,  primarily  intra- 
peritoneal.    Not  unfrequently  it  bursts  into  the  bowel,  and  there- 
by  relief  is   gained   without   the   assistance   of  surgery  ;    some 
authorities,   indeed,  maintain  that  this  occurs  in  every  case  of 
the  more  severe  type  which  resolves.     In  other  instances  it  may 
point   externally,  either   through    the   anterior   abdominal  wall, 
which  becomes  congested  and  cedematous  as  the  pus  approaches 
the  surface,  or  through  the   loin,  the  pus   having   invaded    the 
retroperitoneal  cellular  tissue.     In  the  latter  case,  it  is  sometimes 
found  that  the  abscess  burrows  widely  up  and  down  the  back  of 
the  abdomen,  and  may  even  extend  behind  and  above  the  liver, 
constituting   a  subphrenic  abscess.     Not  unfrequently  it  tracks 
up  along  the  inner  or  outer  side  of  the  ascending  colon,  and  then 
may  get  into  relation  with   the  under  surface  of  the  liver.     In 
other  patients,  and  especially  when  the  tip  of  the  appendix  lies 
over  the  brim  of  the  pelvis,  the  pus  travels  downwards  and  forms 
a  collection   behind  the  rectum  ;  the  surgeon  must  never  omit 
a  rectal  examination  in  appendicitis,  where  the  temperature  is  of 
such  a  nature  as  to  suggest  the  existence  of  an  abscess,  and  yet 
no  evidence  of  one  can  be  found.     Should  it  burst  into  the  peri- 
toneal cavity,  all  the  phenomena  of  perforative  peritonitis  sup)er- 
vene,  probably  indicated  by  a  sudden  fall   of  temperature,  and 
followed  by  increased  abdominal  pain  and  distension.     A  faecal 
fistula   may   follow   the    bursting   or   opening   of    any   of   these 
abscesses. 

In  not  a  few  cases  the  patient's  general  symptoms  improve 
after  the  first  outbreak  ;  the  temperature  may  become  normal, 
the  pain  decrease,  and  the  vomiting  cease.  It  is  often  difficult  to 
be  certain  whether  this  improvement  is  merely  temporary,  or  is 
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the  commencement  of  a  true  convalescence.  Under  the  former 
circumstances  1.^.,  if  it  is  merely  an  interval  of  quiescence),  careful 
examination  will  probably  reveal  some  disturbing  factor ;  either 
the  abdominal  distension  persists,  or  perhaps  hiccough  is  present, 
or  a  well-marked,  though  localized,  tenderness  continues,  perhaps 
only  to  be  detected  per  rectum,  or  the  pulse-rate  may  remain 
unduly  high.  After  a  few  days  the  temperature  begins  to  rise 
once  more,  the  focal  symptoms  become  more  urgent,  and  a 
subacute  or  chronic  abscess  forms. 

A  complication  likely  to  occur  in  the  more  severe  types  of  the 
disease  is  pylephlebitis,  or  infective  thrombosis  of  the  branches  of 
the  portal  vein  in  the  liver.  Such  would  be  indicated  by  recurrent 
rigors,  and  possibly  by  pain  and  tenderness  in  the  hepatic  area. 
Necessarily  it  is  almost  invariably  fatal. 

(iii.)  Diffuse  septic  peritonitis  results  either  from  the  rupture 
of  a  localized  intraperitoneal  abscess,  and  will  then  be  preceded 
by  the  symptoms  outlined  above,  or  is  present  from  the  outset, 
being  then  due  to  primary  perforation  or  gangrene  of  the  appendix 
itself.  The  ordinary  signs  of  acute  peritonitis  are  developed  (see 
p.  895),  but  possibly  there  may  be  obtainable  some  history  of  pain 
starting  in  the  right  iliac  fossa,  which  will  give  a  clue  to  the 
diagnosis. 

(iv.)  Relapsing  appendicitis  is  characterized  by  recurrent  attacks 
of  varying  gravity  in  an  individual  who  has  been  once  the  subject 
of  the  disease.  They  may  occur  only  at  prolonged  intervals,  or 
be  so  frequent  as  to  entirely  incapacitate  the  patient,  and  are 
mainly  due  to  the  presence  of  some  abnormal  adhesion  or  con- 
striction of  the  appendix.  It  is  not  uncommon  for  the  appendix 
to  become  fixed  to  the  sheath  of  the  psoas  muscle,  and  then  any 
excessive  movements  of  the  limb  may  light  up  an  attack.  Where 
stenosis  exists,  secretions  containing  bacteria  may  be  pent  up 
behind  the  constriction,  and  from  time  to  time  the  patient  suffers 
from  severe  pain  of  a  colicky  nature  without  fever,  supposed  to  be 
due  to  an  attempt  to  get  rid  of  the  excess  of  mucus.  Such  attacks 
have  been  named  *  appendicular  colic*  In  a  few  cases  the  ap- 
pendix becomes  totally  obliterated  after  a  time  and  incorporated 
in  a  mass  of  adhesions,  a  natural  cure  being  thus  established ; 
but  more  frequently,  if  these  recurrences  are  allowed  to  continue, 
the  patient  finally  succumbs  from  diffuse  peritonitis. 

The  Diagnosis  of  appendicitis  ought  not  to  be  a  matter  of 
great  difficulty  if  the  practitioner  bears  in  mind  the  cardinal 
symptoms,  viz.,  pain  and  tenderness  in  the  right  iliac  fossa, 
together  with  fever,  vomiting,  and  constipation.  If  to  these  are 
superadded  the  existence  of  a  localized  swelling  beneath  the  tense 
and  rigid  abdominal  muscles,  but  little  doubt  can  remain  as  to  the 
nature  of  the  case. 

The  Prognosis,  on  the  other  hand,  is  never  absolutely  certain, 
for,  as  has  been  well  pointed  out  by  many  acute  observers,  the 
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initial  symptoms  are  frequently  alike  in  all  the  varieties,  and  hence 
one  can  never  know  what  course  the  case  is  going  to  take  ;  as 
R.  Morris,  of  New  York,  says,  *  The  infected  appendix  is  a  cap 
which  sometimes  snaps,  sometimes  flashes,  and  sometimes  causes 
an  explosion,  and  none  of  us  can  tell  in  advance  just  what  is  going 
to  happen.*  As  particularly  bad  signs  may  be  mentioned  a  con- 
tinued high  temperature,  in  spite  of  rest  and  careful  dietetic 
measures,  or  a  fall  of  temperature  with  increased  rate  of  the 
pulse.  Persistent  hiccough  is  also  a  bad  sign.  The  existence  of 
a  swelling  in  the  iliac  fossa  is  not  a  bad  sign,  but  rather  the 
reverse.  Absence  of  a  localized  swelling  is  due  either  to  a 
defective  formation  of  protective  adhesions,  and  hence  is  likely  to 
be  noted  in  the  most  acute  cases,  or  to  the  appendix  being  placed 
behind  the  caecum  in  a  position  less  favourable  to  operative 
measures. 

Treatment. — So  much  has  been  written  on  this  subject  during 
the  last  ten  years,  that  it  is  extremely  difficult  to  compress  even 
a  brief  summary  of  the  many  facts  observed  into  a  necessarily 
limited  space.  Formerly  typhlitis  was  the  exclusive  property  of 
the  physician ;  but  the  last  decade  has  brought  about  a  great 
change,  and  many  authorities  consider  that  appendicitis  is  more 
justly  within  the  realm  of  the  surgeon,  or,  at  any  rate,  that  a 
surgeon  should  always  share  the  responsibility  of  treatment  with 
the  physician.  At  any  moment  complications  may  develop  even 
in  what  appear  to  be  simple  cases,  in  which  surgical  assistance 
will  alone  hold  out  any  hopes  of  saving  the  patient.  In  America 
surgery  is  the  recognised  treatment  for  almost  every  case  of  the 
disease ;  in  this  country  more  conservative  ideas  still  persist,  but 
we  are  glad  to  note  that  a  more  healthy  opinion  is  gradually 
gaining  ground,  and  that  surgical  interference  is  becoming 
recognised  as  the  most  appropriate  means  of  treatment  in  many 
cases. 

In  the  milder  form  of  appendicitis,  where  the  temperature  does 
not  run  above  loi^'  and  the  symptoms  are  not  severe,  all  that  is 
required  in  the  majority  of  instances  is  to  put  the  patient  to  bed, 
and  apply  fomentations  locally ;  the  lower  bowel  should  he  emptied 
by  an  enema,  and  if  it  seems  likely  that  there  is  an  accumulation 
of  irritating  faeces  within  the  intestine,  a  dose  of  castor-oil  or  of 
calomel  may  be  administered.  A  fluid,  unstimulating  diet  is  all 
that  is  permitted,  and  should  there  be  much  vomiting,  rectal 
alimentation  may  be  resorted  to.  Possibly  a  little  morphia  may 
be  given  with  advantage  to  quiet  the  patient  and  check  peristalsis; 
but  the  less  the  better,  since  it  tends  to  mask  symptoms. 

In  the  graver  cases  the  same  general  treatment  may  he  insti- 
tuted to  start  with,  but  the  question  as  to  the  advisability  of 
operation  will  soon  have  to  be  faced.  There  are  certain  conditions 
in  which  all  surgeons  are  agreed  as  to  operation  lieing  essential,  y'lz,, 
where  general  peritonitis  is  present,  or  when  an  abscess  is  pointing. 
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In  the  former  case  the  only  hope  that  exists,  and  even  that  is  of 
the  slenderest  description,  lies  in  opening  the  abdomen  (usually  in 
the  middle  line),  flushing  it  out  with  some  weak  antiseptic  lotion, 
or  perhaps  better  with  sterilized  salt  solution  at  a  temperature 
of  about  108"  F.,  and  searching  for  the  appendix.  If  found,  it 
should  be  removed,  and  drainage,  either  by  Keith's  tubes  or  by 
gauze  wicks,  must  be  arranged  for.  In  the  great  majority  of 
cases  death  will  ensue  in  spite  of  all  our  precautions,  but  the 
more  recent  reports  certainly  show  better  results. 

When  an  abscess  is  evidently  present,  being  indicated  either  by 
fluctuation  or  by  a-  commencing  oedema  of  the  abdominal  wall, 
there  should  be  no  hesitation  in  cutting  down.  An  incision  is 
made  over  the  oedematous  spot,  and  deepened  carefully,  since  the 
tissues  are  probably  matted  together,  and  cut  like  bacon  or  brawn. 
The  knife  or  index-finger  will  suddenly  sink  into  the  abscess 
cavity,  and  a  gush  of  foetid  pus  follows.  The  cavity  is  gently 
explored,  so  as  to  ascertain  whether  or  not  the  appendix  can  be 
felt ;  no  undue  force  should  be  used,  for  fear  of  breaking  down 
adhesions  and  thus  opening  the  general  peritoneal  sac.  If  the 
appendix  cannot  be  readily  found,  it  is  best  left  alone  ;  the  abscess 
is  thoroughly  irrigated,  drainage  is  provided  for,  and  the  incision 
partly  closed.  Probably  the  case  will  go  on  well,  the  discharge 
losing  its  smell  about  the  third  day,  and  the  remaining  sinus  will 
gradually  heal  by  granulation.  Should  the  appendix,  however, 
present  itself,  it  should  be  removed. 

It  is,  however,  in  those  cases  where  neither  of  the  above  condi- 
tions are  manifest,  and  yet  the  symptoms,  both  local  and  general, 
point  to  the  fact  that  a  lesion  of  considerable  gravity  is  present, 
that  the  greatest  difference  of  opinion  exists.    We  are  quite  ready 
to  admit  that  in  many  instances  conservative  or  medical  treat- 
ment will  suffice  to  bring  about  a  satisfactory  result ;  but  this  can 
never  be  depended  on,  and,  unfortunately,  only  too  many  lives 
have  been  sacrificed  through  an  unwillingness  to  call  in  a  surgeon, 
except  at  the  last  moment.     Under  these  circumstances,  even  if 
acute  peritonitis  has  not  occurred,  the  patient  is  profoundly  toxaemic 
or  exhausted  by  preceding  suffering ;  hence  any  operative  measures 
are  likely  to  fail  through  the  asthenic  condition  of  the  individual, 
even  if  the  local  phenomena  are  such  as  can  be  efficiently  dealt 
with.     Personally,  we  are  distinctly  in  favour  of  early  operation, 
and  the  general  rule  (to  which,  of  course,  there  are  exceptions) 
which  we  should  suggest  as  justifiable,  is  that,  if  in  spite  of  suitable 
rest  and  medical  treatment  the  symptoms,  both  general  and  local,  are  not 
commencing  to  abate  at  the  end  of  forty-eight  hours,  operation  should 
be  undertaken.     The  great  advantages  we  would  claim  for  this  pro- 
cedure are  :  (i)  That  the  patient  is  not  in  a  state  of  collapse  from 
toxaemia,  and  hence  can  stand  the  shock  of  an  intraperitoneal 
exploration  without  much  risk ;  (2)  that  the  appendix  itself  is  not 
so  likely  to  be  tied  down  by  a  mass  of  firm  adhesions,  and  can 
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thus  be  found,  isolated,  and  removed ;  (3)  that  such  removal  is 
most  desirable  in  order  to  secure  the  patient  against  the  danger  of 
recurrence ;  and  (4)  that  a  much  smaller  incision  will  be  needed 
under  these  circumstances,  and  therefore  there  is  less  chance  of  a 
ventral  hernia  subsequently  forming.  The  following  conditions 
may  also  be  mentioned  as  specially  indicating  operation  :  per- 
sistent distension  of  the  abdomen,  hiccough,  or  a  continued  high 
pulse-rate  in  spite  of  a  falling  temperature. 

Operation. — Probably  the  best  incision  is  an  oblique  one,  crossing 
McBurney's  spot,  or  a  little  below  it,  and  parallel  with  the  outer 
end  of  Poupart*s  ligament,  somewhat  similar  to  that  for  ligaturing 
the  external  iliac  artery  (Fig.  319,  D).  The  whole  thickness  of 
the  abdominal  wall  is  freely  divided,  and  the  peritoneum,  if  need 
be,  opened,  so  as  to  expose  the  caecum.  The  appendix  is  then 
carefully  sought  for,  after  protecting  the  general  cavity  by  sponges ; 
it  may  be  necessary  to  lift  the  caecum  from  its  bed  in  order  to  find 
it,  or  to  separate  agglutinated  coils  of  intestine.  In  cases  of  diffi- 
culty, the  longitudinal  bands  of  muscle  on  the  ascending  colon 
should  be  traced  downwards  to  the  appendix,  where  the  three  sets 
of  fibres  converge.  An  abscess  usually  containing  extremely 
offensive  pus  may  be  opened  in  this  way  ;  but  if  the  operation  is 
an  early  one,  there  is  often  no  pus  around  the  appendix,  although 
its  walls  may  be  yellow  from  purulent  infiltration.  Whenever 
possible,  the  appendix  should  be  removed ;  it  is  first  freed  from 
adhesions,  and  the  meso-appendix  ligatured.  If  sufficiently 
healthy,  a  formal  amputation,  as  in  the  chronic  cases,  should  be 
undertaken,  but  such  a  procedure  is  often  impracticable.  A  silk 
thread  is  then  tied  around  the  base  about  half  an  inch  from  the 
caicum,  and  the  appendix  cut  off;  the  stump  is,  if  practicable, 
buried  by  the  insertion  of  two  or  three  sutures  into  the  serous 
membrane  covering  the  caecum.  Not  unfrequently,  however,  the 
tissues  are  too  much  infiltrated  and  matted  together  to  admit  of 
such  proceedings ;  all  that  can  be  done  is  to  stuff  the  wound  with 
long  strips  of  gauze,  and  allow  it  to  heal  by  granulation.  In  the 
earlier  more  favourable  cases,  where  actual  suppuration  has  not 
occurred,  the  cavity  is  washed  out  after  removal  of  the  appendix, 
a  drainage-tube  inserted,  and  the  abdominal  wall  partly  closed. 
After  the  operation  the  patient  should  be  fed  mainly  fer  rectum 
for  a  few  days,  stomach-feeding  being  gradually  commenced  about 
the  third  day.  A  small  amount  of  opium  may  be  needed,  and,  if 
all  is  going  well,  the  bowels  may  be  opened  by  the  use  of  enemata 
in  about  five  days  if  they  have  not  already  acted. 

For  relapsing  appendicitis,  radical  treatment  must  be  instituted  if 
the  attacks  are  at  all  fre(]uent,  and  possibly  it  would  be  justifiable 
to  lay  down  the  rule  that  operation  should  be  undertaken  in  the 
quiescent  period  after  the  second  attack.  If  left  till  many  attacks 
have  occurred,  the  task  may  prove  very  difficult,  owing  to  the 
number  and  density  of  the  adhesions  which  are  then  present. 
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They  are  dealt  with  in  the  best  way  practicable,  and  the  appendix 
thus  freed  is  amputated.  This  is  accomplished  by  dividing  the 
serous  coat  by  a  circular  incision,  and  retracting  a  cuff  of  serous 
and  muscular  tissues  sufficiently  to  enable  the  mucous  membrane 
to  be  ligatured,  divided,  and  then  covered  over  and  buried  by 
stitching  or  ligaturing  the  cuff  of  serous  membrane  over  the  end. 

A  plan  of  dividing  the  abdominal  wall  suggested  by  McBurney 
may  be  employed  in  cases  which  promise  to  be  of  a  simple  nature 
and  not  complicated  by  many  adhesions.  The  incision  is  as  above ; 
each  of  the  three  flat  muscles  is  divided  in  the  course  of  its  fibres, 
and  held  aside  by  retractors.  The  peritoneum  is  divided  trans- 
versely. After  the  appendix  has  l^een  removed,  each  layer  is 
sutured  separately.  This  method  minimizes  the  risk  of  hernia, 
but  it  is  not  suited  to  cases  where  many  adhesions  are  likely  to  be 
present,  since  an  enlargement  of  the  incision  downwards,  such  as 
is  almost  necessarily  required,  involves  a  crucial  division  of  one  or 
more  of  the  muscles. 

Sequelae. — A  Facal  Fistula  may  result  from  a  perforative  ap- 
pendicitis when  the  abscess  has  been  merely  opened,  and  no 
radical  treatment  undertaken  at  the  same  time,  or  it  may  follow 
an  amputation  of  the  appendix  from  sloughing  or  yielding  of  the 
stump.  It  is  usually  small  in  size,  and  sinuous  in  its  course,  and 
may  in  many  cases  close  of  itself.  Occasionally  it  is  necessary  to 
deal  with  it  by  laying  bare  the  caecum  in  the  iliac  fossa,  and  re- 
moving the  appendix  or  suturing  the  opening.  Failing  that,  it 
may  be  necessary  to  short-circuit  the  caecum. 

A  Ventral  Hernia  sometimes  follows  from  the  yielding  of  the 
cicatrix  in  the  abdominal  wall  after  an  abscess  has  been  opened 
and  drained.  Both  omentum  and  bowel,  perhaps  matted  together 
and  adherent  to  the  cicatrix,  are  found  in  the  protrusion.  In 
some  cases  it  may  suffice  to  cover  it  with  the  concave  pad  of  a 
truss,  but  in  others  operation  is  required  ;  adhesions  must  be 
divided  or  broken  down,  and  often  the  opportunity  can  be  taken 
of  removing  the  appendix,  if  this  has  not  already  been  accom- 
plished. The  margins  of  the  divided  muscles  are  then  sought  for, 
and  united  by  a  row  of  buried  sutures  in  the  ordinary  way. 

Affections  of  the  Liver. 

Rupture  of  the  Liver  is  produced  by  injuries  to  the  abdominal 
walls,  such  as  blows,  kicks,  or  crutches,  or  it  may  be  torn  by  the 
broken  end  of  a  rib.  Penetrating  injuries  also  occur,  as  from 
sword  or  dagger  thrusts,  and  the  organ  may  be  involved  in  a  gun- 
shot wound.  The  resulting  lesion  varies  considerably  ;  the  gland 
may  be  merely  torn  or  contused  from  a  non -penetrating  blow,  or 
freely  incised  by  a  sharp  cutting  implement,  in  which  case  some 
of  the  larger  venous  trunks  are  likely  to  be  divided  ;  a  bullet  some- 
times produces  almost  total  disorganization.      The    amount   of 
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injury  depends,  to  some  extent,  on  the  condition  of  the  organ  ;  if 
it  is  firm  and  sclerosed,  it  may  receive  little  damage  from  a  blow 
which  would  otherwise  do  it  considerable  harm,  whilst  if  it  is 
enlarged  and  fatty,  it  is  readily  torn. 

The  chief  Symptoms  are  shock,  which  is  often  not  very  exces- 
sive, pain  and  tenderness  in  the  right  hypochondrium,  and  the 
evidences  of  loss  of  blood.  The  last  is,  perhaps,  the  most  im- 
portant, as  upon  its  severity  depends  to  a  large  extent  the  result. 
Sometimes  the  capsule  remains  intact,  and  then,  although  there  is 
considerable  intraglandular  ecchymosis  and  laceration,  no  free  blood 
escapes  into  the  peritoneal  cavity.  Such  a  lesion  is  not  unlikely 
to  be  followed  by  an  abscess  of  the  liver.  When  the  capsule  is 
torn,  intraperitoneal  haemorrhage  is  sure  to  ensue  ;  if  slight,  the 
patient,  though  suffering  from  all  the  phenomena  characteristic  of 
loss  of  blood,  may  recover,  the  blood  being  absorbed,  and  the 
wound  in  the  liver  cicatrizing.  This  process  is  usually  attended 
by  a  certain  amount  of  jaundice  and  some  vomiting,  whilst  the 
urine  is  also  tinged  with  bile  pigment.  In  other  cases,  the  blood 
collects  at  first  in  the  upper  part  of  the  abdomen,  but  gradually 
extends  downwards;  if  the  bowel  is  uninjured,  recovery  may 
ensue,  but  not  uncommonly  there  is  some  associated  contusion  of 
the  gut  wall,  through  which  intestinal  bacteria  find  their  way, 
giving  rise  to  a  localized  or  general  peritonitis.  Of  course,  in  the 
more  severe  lesions  where  perhaps  the  left  lobe  is  entirely  torn 
off  or  a  portion  hopelessly  contused,  death  from  haemorrhage  is 
almost  certain  to  ensue  in  a  very  short  time. 

The  Diagnosis  of  hepatic  rupture  turns  mainly  on  the  history  of 
the  accident,  the  situation  of  the  blow,  and  the  resulting  symptoms. 
Evidences  of  intraperitoneal  bleeding,  associated  with  pain  in  the 
right  side,  are  extremely  suggestive.  It  must  not,  however,  be 
forgotten  that  the  passage  of  a  hansom  cab  or  other  vehicle  over 
the  body  may  give  rise  to  much  shock,  and  to  considerable  local 
pain  and  tenderness,  and  yet  no  serious  mischief  need  have 
happened  to  the  liver. 

The  Treatment  in  the  more  simple  cases  consists  merely  in 
careful  expectancy,  the  surgeon  holding  himself  in  readiness  to 
interfere  should  any  untoward  symptoms  supervene.  The  patient 
is  kept  quietly  in  bed  ;  ice  may,  if  necessary,  be  applied  to  the 
side,  the  diet  is  limited  to  fluids,  and  the  bowels  emptied  by 
enemata.  In  the  more  serious  cases,  where  the  diagnosis  of 
ruptured  liver  is  tolerably  certain,  an  exploratory  laparotomy 
should  be  undertaken,  and  an  attempt  made  to  deal  with  the 
wound.  Possibly  a  median  incision  is  as  good  as  any,  since  the 
left  half  of  the  liver  often  bears  the  brunt  of  the  injury.  Out- 
lying ragged  portions  of  the  gland  may  be  totally  removed,  prefer- 
ably by  the  cautery,  though  one  usually  has  to  depend  upon 
plugging  the  wound  with  gauze  in  order  to  effect  haemostasis. 
Clean  linear  cuts  may  be  sutured  with  silk,  but  there   is   con- 
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siderable  difficulty  in  preventing  the  stitches  from  tearing  out  of 
the  friable  hepatic  tissue ;  it  is  wise  to  insert  all  the  stitches  first, 
taking  up  a  good  margin  of  the  gland  substance  before  attempting 
to  tie  any.  The  wound  is  then  carefully  closed  by  the  fingers,  and 
the  sutures  slowly  and  gently  tightened.  Very  shallow  wounds 
which  it  is  impossible  to  stitch  or  plug  satisfactorily  may  be 
seared  with  the  cautery  so  as  to  stop  bleeding,  and  then  a  gauze- 
wick  drain  is  placed  over  them,  and  brought  out  of  the  external 
wound. 

Abscess  of  the  Liver  is  due  to  a  variety  of  causes. 

1.  Multiple  Abscesses  develop  in  cases  of  pyaemia,  whether  the 
emboli  are  carried  by  the  hepatic  artery  or  by  the  portal  vein. 
In  the  former  case,  the  condition  arises  as  a  complication  of 
general  pyaemia  of  systemic  origin  ;  in  the  latter,  the  originating 
focus  of  mischief  is  located  in  the  area  of  distribution  of  the  portal 
vein — i.e. J  in  the  intestinal  canal.  Thus,  pylephlebitis,  as  it  is 
termed,  is  not  uncommonly  met  with  in  appendicitis,  and  some- 
times in  typhoid  fever,  whilst  suppurating  piles  may  also  lead  to  it. 

2.  Suppurative  Cholangitis  is  another  cause  of  multiple  abscess  of 
the  liver.  It  consists  of  an  inflammatory  affection  of  the  biliary 
ducts  and  passages,  and  is  due  to  the  spread  of  organisms  from 
the  intestine,  or  occasionally  from  the  gall-bladder  after  an 
operation.  The  biliary  ducts  in  the  liver  become  enormously 
dilated,  and  filled  with  a  mixture  of  bile  and  pus  which  looks 
very  like  yellow  ochre.  It  is  accompanied  by  pain  over  the 
gland  and  the  general  phenomena  of  pyrexia,  but  rigors  are  not 
present.  The  patient  is  not  usually  jaundiced,  but  bile  may  be 
found  in  the  urine.  Treatment  is  of  little  avail,  but  if  a  diagnosis 
can  be  made,  and  the  gall-bladder  has  not  been  already  incised,  it 
may  relieve  tension  to  open  and  drain  it. 

3.  Hydatid  cysts  may  suppurate,  and  require  treatment  as  for 
an  abscess  of  the  liver. 

4.  The  more  important  abscesses,  from  a  surgical  standpoint, 
are  those  which,  firom  their  size,  demand  operative  treatment. 
They  may  result  from  traumatism  in  the  way  stated  above,  or 
may  arise  in  connection  with  hydatid  cysts,  but  more  commonly 
are  of  the  type  known  as  tropical  abscess.  The  latter  usually  occurs 
in  individuals  who  have  travelled  in  the  tropics,  and  75  per  cent, 
of  the  cases  are  attributed  to  dysentery.  The  exact  mode  of 
causation  has  not  yet  been  fully  worked  out,  but  it  seems  probable 
that  they  are  primarily  of  embolic  origin.  They  are  most  fre- 
(luently  situated  at  the  back  of  the  right  lobe,  but,  of  course, 
any  part  of  the  viscus  may  be  involved.  Though  often  single,  the 
cavity  is  frequently  loculated,  indicating  that  several  original 
foci  of  suppuration  have  united  together.  Any  of  the  ordinary 
pyogenic  organisms  may  be  found  within  them,  and  not  unfre- 
quently  the  Bac,  colt  is  present.     In  a  few  cases  the  Amoeba  coli^  an 
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organism  which  is  found  in  the  bowel  in  some  forms  of  dysentery, 
has  been  discovered  Occasionally  the  pus  is  sterile,  the  causative 
organisms  having  probably  been  disposed  of,  possibly  as  a  result 
of  the  chronicity  of  the  process.  The  abscess  wall  consists  of 
disintegrating  hepatic  tissue  in  acute  cases,  but  may  have  a 
fibro-cicatricial  wall  in  the  more  chronic  forms,  and  in  an  old- 
standing  abscess  the  limiting  membrane  may  be  as  tough  as 
leather.  The  pus  is  sometimes  of  the  ordinary  type,  but  not 
uncommonly  reddish-brown  in  colour,  somewhat  like  chocolate, 
and  of  a  most  nauseating  odour. 

The  Symptoms  are  in  some  instances  extremely  slight,  the 
patient  perhaps  dying  of  peritonitis  due  to  its  rupture  without 
its  presence  having  ever  been  suspected.  The  individual  usually 
complains  of  a  sense  of  weight  and  fulness  in  the  right  hypo- 
chondrium,  and  in  the  more  acute  cases  this  may  be  accompanied 
by  severe  pain  and  localized  tenderness  over  the  whole  hepatic 
region,  the  pain  being  also  referred  to  the  right  shoulder.  A 
certain  amount  of  febrile  disturbance  occurs,  the  degree  of  which 
depends  on  the  rapidity  of  formation  of  the  abscess ;  in  the  more 
acute  forms  the  temperature  is  high  and  rigors  may  be  present. 
The  pyrexial  phenomena  are  associated  with  loss  of  appetite, 
rapid  and  well-marked  emaciation,  and  perhaps  a  certain  amount  of 
icterus,  though  the  latter  is  not  usually  a  prominent  phenomenon. 
On  physical  examination  a  more  or  less  evident  enlargement  of 
the  liver  will  be  detected,  with,  perhaps,  a  feeling  of  elasticity,  or 
even  of  fluctuation  at  some  spot.  The  dulness  often  extends  up 
towards  the  thorax  rather  than  downwards,  though  when  the 
abscess  is  situated  not  far  from  the  free  margin  of  the  liver,  this 
is  not  the  case.  A  doubtful  diagnosis  can  sometimes  be  con- 
firmed by  the  aspirator  or  hypodermic  needle,  but  this  should 
not  be  utilized  unless  one  is  fully  prepared  for  immediate  opera- 
tion in  the  case  of  pus  being  found.  Manson  directs  that  the 
aspirator  needle  should  be  introduced  in  the  following  situations  : 
(i)  In  the  right  axillary  line  through  the  seventh  or  eighth  costal 
interspace ;  (2)  just  below  the  ribs  in  the  right  nipple  line ; 
(3)  immediately  below  the  lung  in  the  line  drawn  downwards 
from  the  angle  of  the  right  scapula. 

Left  to  itself,  several  distinct  courses  are  open  for  the  abscess 
to  follow  :  it  may  become  adherent  to  the  anterior  abdominal  wall 
and  point  in  the  epigastrium,  its  onward  passage  being  indicated 
by  congestion  and  cedema  of  the  parietes ;  it  may  open  into  the 
peritoneal  cavity,  or  into  one  of  the  hollow  viscera,  such  as  the 
colon  or  duodenum  ;  or,  again,  it  may  travel  upwards,  burrowing 
through  the  diaphragm,  and  either  bursting  into  the  lung,  its 
contents  being  expectorated,  or  into  the  pleural  cavity,  leading  to  an 
empyema.  Occasionally  it  remains  passive  as  a  chronic  encysted 
abscess,  and  then  the  walls  become  very  thick.  One  of  us  recently 
opened  an  hepatic  abscess  which  had  been  diagnosed  by  a  hypo- 
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dermic  needle  twelve  years  previously,  and  left  alon^.  It  con- 
tained about  two  pints  of  pus,  and  the  walls  were  fully  ^  inch 
thick.  The  patient  came  under  observation  because  the  swelling 
was  becoming  more  prominent,  as  the  result  of  increased  intra- 
abdominal pressure,  due  to  pregnancy. 

Treatment. — Aspiration,  repeated  once  or  twice,  has  been  fre- 
quently employed,  but  is  of  little  value,  and  not  a  few  cases 
are  on  record  in  which  septic  peritonitis  or  pleurisy  has  followed 
the  introduction  of  the  needle  from  the  front  or  side  respectively. 
Experience  proves  that  the  usual  law  of  treating  suppuration 
ought  to  be  strictly  obeyed,  viz.,  that  the  abscess  should  be 
opened  and  drained.  If  pointing  in  front  and  adherent  to  the 
parietes,  there  is  no  difficulty  or  danger  in  making  an  incision 
over  the  most  prominent  spot  and  laying  the  cavity  open ;  it  is 
then  well  flushed  out  and  a  drainage-tube  inserted.  If  on  dividing 
the  abdominal  parietes  it  is  found  that  the  liver  is  not  yet  adherent, 
it  is  perhaps  best  to  plug  the  wound  with  sterilized  or  antiseptic 
gauze  so  as  to  determine  the  formation  of  adhesions  to  such  an 
extent  as  to  cut  off  the  general  peritoneal  cavity;  in  a  few 
days  the  abscess  can  then  be  opened  with  safety.  If  there  is  no 
great  thickness  of  hepatic  tissue  between  the  surface  and  the  pus, 
a  knife  may  be  employed  for  this  purpose ;  but  if  the  abscess  lies 
deeply,  it  has  been  suggested  that  the  thermo-cautery  should  be 
employed  so  as  to  prevent  bleeding  by  sealing  the  mouths  of  the 
hepatic  veins.  When  it  is  urgently  necessary  to  open  the  abscess 
at  once,  even  though  no  adhesions  are  present,  the  general  serous 
cavity  must  be  carefully  protected  by  sponges  or  pledgets  of  gauze 
before  letting  out  the  pus,  and  the  assistant  must  keep  the  parietes 
in  close  contact  with  the  hepatic  tissue.  It  may  be  possible  to 
insert  a  few  stitches  through  the  liver  substance,  securing  it  thus 
to  the  parietal  peritoneum  ;  otherwise  one  must  trust  to  a  careful 
packing  of  the  wound.  After  ojyening  the  abscess,  it  is  usually 
advisable  to  wash  it  out,  and  this  may  with  advantage  be  repeated 
subsequently. 

When  the  abscess  is  in  its  most  common  situation,  viz.,  the 
back  of  the  right  lobe,  it  is  often  most  satisfactory  to  open  it 
from  the  side;  a  similar  proceeding  is  sometimes  needed  when 
an  abscess  has  been  opened  from  the  front,  and  does  not  drain 
properly.  An  incision  is  made  a  little  behind  the  mid-axillary 
line  through  the  ninth  or  tenth  intercostal  space,  and  a  portion  of 
one  of  the  adjacent  ribs  removed.  The  pleural  cavity  is  opened, 
and  the  costal  pleura  stitched  carefully  to  that  portion  which 
covers  the  diaphragm ;  it  will  be  found  that  this  structure 
lies  nearly  vertical  in  this  position,  and  but  little  difficulty  is 
experienced  in  shutting  off  the  general  pleural  cavity.  The 
diaphragm  is  then  divided,  and  not  unfrequqntly  the  peritoneal 
cavity  is  opened  ;  if  so,  it  may  be  stuffed  temporarily,  so  as  to 
determine  adhesions,  and  then   the  liver  incised  ;  less  commonly 
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adhesions^  may  have  already  formed,  or  a  bare  area  of  the  liver 
may  be  found,  through  which  the  pus  can  be  withdrawn  and  the 
abscess  opened. 

Hydatid  Cysts  occur  in  the  Hver  more  frequently  than  in  any 
other  part  of  the  body.  For  general  details  as  to  the  life-history 
of  the  Tania  echitwcoccus  and  the  structure  of  hydatid  cysts,  see 
p.  187.  They  produce  a  locaUzed  painless  enlargement  of  the 
liver,  the  cysts  varying  in  size  from  a  small  marble  to  a  child's 
head  ;  the  outline  is  well  defined  if  superficial,  but  not  so  if  placed 
deeply ;  the  cavity  is  usually  filled  with  fluid  and  daughter-cells. 
Fluctuation  may  be  distinguished,  and  a  hydatid  fremitus  or  thrill 
(arising  from  the  concussion  of  the  contained  daughter-cysts) 
may,  it  is  said,  be  elicited  on  palpation.  The  diagnosis  is  easily 
made  if  the  cyst  projects  from  the  lower  border,  but  when  deeply 
embedded  in  the  organ  it  may  be  exceedingly  difficult,  and  the 
tumour  can  only  be  distinguished  with  certainty  from  carcinoma 
or  syphilis  by  the  use  of  the  aspirator,  or  preferably  by  an  open 
exploration.  The  character  of  the  fluid  withdrawn  from  a 
hydatid  cyst  is  at  once  conclusive,  as  it  is  of  low  specific  gravity, 
viz.,  1007  to  1009,  slightly  opalescent,  with  no  albumen,  and  a 
trace  of  salt ;  the  presence  of  scolices  or  booklets  is  the  pathogno- 
monic feature. 

Terminations. — The  cyst  may  remain  latent  and  innocuous,  or 
may  actually  dry  up  and  form  a  mass  somewhat  like  wet  mortar, 
owing  to  the  death  of  the  organism  ;  or  it  may  burst  and  be 
evacuated  in  difierent  directions,  with  or  without  suppuration. 
Thus,  it  may  open  externally  through  the  abdominal  parietes,  or 
into  the  peritoneal  cavity,  causing  fatal  shock  and  in  many  cases 
peritonitis ;  or  into  the  stomach  or  intestines,  spontaneous  cure 
usually  resulting  ;  or  it  may  penetrate  the  diaphragm,  and  the 
contents  be  expectorated,  or  set  free  in  the  pleural  cavity,  causing 
a  rapidly  fatal  pleurisy.  It  has  been  known  to  open  into  the 
pericardium,  or  even  into  the  hepatic  veins,  the  contents  then 
being  impacted  in  the  right  auricle  ;  in  both  cases  immediate 
death  resulted. 

Treatment. — The  ideal  plan  of  dealing  with  a  hydatid  cyst 
would  be  to  dissect  it  entirely  away,  and  such  is  not  altogether  im- 
practicable in  cases  where  the  growth  is  superficial,  since  its  con- 
nections with  surrounding  parts  are  not  very  intimate.  The  great 
danger  to  be  dreaded  is  haemorrhage,  and  owing  to  the  vascularity 
of  the  liver  and  the  difficulty  of  controlling  bleeding  from  it,  this 
is  an  objection  of  the  gravest  importance.  However,  if  the  tumour 
is  small  and  superficial,  there  need  be  no  fear  in  attempting  it, 
the  cavity  being  firmly  plugged  with  gauze  for  a  few  days. 

The  surgeon,  however,  usually  has  to  content  himself  with 
incision  of  the  cyst,  turning  out  the  scolices  or  daughter-cysts,  and 
inserting   a   large   drainage-tube.     If  adhesions   to   the  anterior 
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abdominal  wall  are  present,  this  can  be  accomplished  at  one 
sitting ;  but  if,  as  more  commonly  happens,  none  have  been 
developed,  it  is  wiser  to  undertake  the  operation  in  two  stages,  as 
for  hepatic  abscess,  so  as  to  make  certain  that  the  general  peri- 
toneal cavity  is  firmly  shut  off.  Another  advantage  which  follows 
the  division  of  the  operation  into  two  parts  is  that  the  latter  pro- 
ceeding, viz.,  the  incision  of  the  liver  and  cyst,  can  be  undertaken 
without  an  anaesthetic,  and  the  patient  is  enabled  to  help  in  the 
removal  of  the  cysts  by  coughing  when  required. 

Formerly  aspiration  and  electrolysis  were  largely  employed  in  the 
treatment  of  this  affection.  It  has  been  found,  however,  that 
although  a  considerable  percentage  of  cases  could  be  cured  in 
this  way  (more  than  a  half),  yet  that  it  was  not  unaccompanied 
by  risk  of  peritonitis,  and  that  recurrence  was  often  observed. 
Moreover,  some  of  the  fluid  not  unfrequently  leaked  into  the 
peritoneal  cavity,  and  probably  from  the  absorption  of  some  toxic 
product  present  led  to  urticaria,  and  sometimes  to  even  graver 
phenomena  of  poisoning.  Electrolysis  merely  acts  by  producing 
a  puncture  of  the  cyst  wall  and  consequent  leakage.  Both  of 
these  methods  should  be  entirely  discontinued. 

A  suppurating  hydatid  cyst  is  dealt  with  according  to  the  same 
rules  of  treatment  as  hold  good  for  abscess  of  the  liver. 

Tumours  of  the  Liver  are  rarely  primary.  Secondary  sarcoma 
and  carcinoma  are  by  no  means  uncommon,  but  of  course  nothing 
can  be  done  for  them.  A  few  cases  are  on  record  of  removal  of 
a  tumour  or  gumma  together  with  a  portion  of  the  tissue  of  the 
organ,  but  such  must  necessarily  be  a  matter  of  such  rarity  that 
we  cannot  spare  space  to  discuss  it. 

Affections  of  the  Gail-Bladder  and  Biliary  Passages. 

Rupture  of  the  Gall-Bladder  results  from  such  injuries  as  blows, 
crushes,  kicks,  etc.,  whilst  it  may  also  be  produced  by  penetrating 
wounds  or  bullets;  occasionally  it  may  follow  ulceration  from 
within,  as  from  a  large  impacted  gallstone.  It  is  probable  that 
in  health  the  gall-bladder  is  occupied  not  by  bile,  but  by  mucus, 
and  its  function  is  apparently  not  to  act  as  a  bile  reservoir, 
but  as  a  pressure  gauge  regulating  the  flow  of  bile  into  the 
intestine.  Whenever  the  biliary  passages  are  stenosed  or  blocked, 
bile  regurgitates,  as  also  after  death,  and  necessarily  if  the  bladder 
is  ruptured,  bile  will  find  it  easier  to  escape  in  this  direction  than 
down  the  long  and  sinuous  bile-ducts,  and  therefore  extravasation 
into  the  peritoneal  canty  always  follows.  Pure  bile  is  sterile, 
but  if  any  inflammation  of  the  biliary  passages  has  been  present, 
organisms  are  sure  to  have  found  their  way  into  the  gall-bladder, 
and  thus  complications  may  readily  ensue.  If  a  considerable 
quantity  of  bile  escapes  suddenly  into  the  peritoneal  sac,  acute 
peritonitis  is  certain  to  follow,  whether  organisms  are  present 
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pancreas  or  of  the  intestine,  causing  pressure  on  the  orifice  of  the 
bile-duct ;  it  is  quite  unjustifiable  under  these  latter  circumstances, 
as  statistics  have  shown  that  the  danger  of  such  a  proceeding  is 
very  great,  seven  out  of  eight  of  Murphy's  cases  dying.  The 
parts  are  exposed  as  described  above,  the  gall-bladder  and 
duodenum  are  brought  into  contact,  and  a  lateral  anastomosis 
made  by  means  of  a  Murphy  button,  or  by  simple  suturing  ;  but 
Murphy's  method  is  imdoubtedly  the  better. 

Cholecystectomy,  or  removal  of  the  gall-bladder,  may  be  neces- 
sary for  traumatic  lesions,  and  for  malignant  disease,  whilst  it  is 
sometimes  employed  after  cholecystotomy  in  order  to  prevent  any 
new  formation  of  gallstones.  The  bladder  has  to  be  isolated,  and 
may  then  be  cut  away,  the  divided  end  of  the  duct  being  secured 
by  a  double  row  of  sutures. 

AifectioiLB  of  the  Pancreas. 

The  pancreas  is  an  organ  which  rarely  calls  for  the  attention  of  surgeons, 
and  only  a  few  conditions  need  be  mentioned. 

Wounds  of  the  Pancreas  occur,  but  are  so  often  associated  with  damage  to 
neighbouring  important  tissues  that  they  seldom  need  treatment  prr  s£. 
Prolapse  through  an  abdominal  wound  has  been  recorded  in  a  few  cases,  the 
organ  having  been  almost  entirely  separated  from  its  connections ;  however 
bruised  or  damaged,  its  total  extirpation  must  never  be  resorted  to.  since 
diabetes  is  certain  to  follow ;  it  should  therefore  be  carefully  purified  and 
replaced. 

Acute  Purulent  Pancreatitis  is  almost  invariably  a  result  of  infection  from 
the  intestine,  or  from  neighbouring  parts.  It  produces  symptoms  of  deep 
suppuration  with  excruciating  pain,  probably  from  implication  of  the  cceliac 
plexus,  and  often  causes  death  from  purulent  peritonitis.  A  pancreatic  abscess 
may  be  opened  from  the  front,  but  the  greatest  precautions  must  be  taken 
against  infecting  the  peritoneal  cavity.  The  stomach  is  drawn  up,  and  the 
surgeon  burrows  through  the  omentum  between  it  and  the  transverse  colon. 
A  counter-opening  for  drainage  can  be  made  by  the  side  of  the  first  lumbar 
vertebra ;  but  it  must  be  remembered  that  both  the  aorta  and  vena  cava,  and 
the  root  of  the  superior  mesenteric  vessels,  lie  behind  the  gland. 

Cysts  of  the  Pancreas  have  been  observed  and  treated  in  so  many  cases 
since  1887  that  their  characters  are  pretty  clearly  known.  Simple  com- 
plete obstruction  to  the  duct  has  been  proved  expsrimentally  not  to  be  a 
sufficient  cause  for  the  disease;  some  pathological  condition  of  the  epithelium 
must  also  be  present,  preventing  the  re-absorption  of  the  retained  secretion. 
The  fluid  within  is  usually  turbid  and  brownish  from  admixture  with  blood. 
odourless,  and  with  a  fairly  high  specific  gravity  ;  it  is  of  an  alkaline  or  neutral 
reaction,  and  contains  albumen,  but  no  urea  or  bile ;  it  is  capable  of  peptonizing 
albumen,  of  emulsifying  fat,  and  of  converting  starch  into  sugar.  The  cyst  can 
be  felt  as  a  rounded,  tense,  fluctuating  or  elastic  swelling,  placed  deeplj^  in  the 
abdomen,  immoveable,  and  perhaps  transmitting  the  aortic  pulsation.  The 
stomach  lies  directly  in  front  of  it,  as  can  be  made  evident  by  distending  it 
with  gas.  It  is  usually  a  disease  of  middle  life,  occurring  most  frequently  in 
men ;  emaciation  is  not  marked,  although  a  good  proportion  of  the  fatty  uxjd 

f)a.sscs  away  in  the  motions ;  the  skin  is  often  dirty,  earthy,  and  unhealthy- 
ooking.  Treatment  consists  in  laying  the  cavity  open,  drawing  off  its  contents, 
and  draining  it,  the  surgeon  finding  his  way  to  the  cyst  between  the  stomach 
and  transverse  colon.  A  large  tube  is  inserted,  either  through  the  front,  or 
from  the  back  by  the  side  of  the  vertebrae.  The  skin  around  usually  becomes 
irritated  by  the  discharge,  owing  to  a  process  of  digestion.     The  prognosis 
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with  such  treatment  is  very  good,  Treves  having  collected  fifteen  cures  out  of 
sixteen  cases  thus  dealt  with. 

Carcinoma  of  the  Pancreas  is  met  with  either  as  a  primary  growth,  or 
secondary  to  a  similar  disease  of  the  pylorus.  It  is  usually,  but  not  invariably, 
of  a  scirrhous  type,  and  may  lead  to  distension  of  the  stomach  from  pressure 
on  and  constriction  of  the  pylorus,  and  to  jaundice  and  ascites  by  involving 
the  bile  duct  and  portal  vein.  In  one  or  two  cases  removal  has  been  under- 
taken with  success,  although  an  exact  diagnosis  was  not  arrived  at  before  the 
operation.     Sarcomata  and  other  tumours  are  very  rare. 

AffseMoni  of  the  Spleen. 

Rupture  of  the  Spleen  occurs  as  a  result  of  injury,  causing  great  shock,  pain 
in  the  left  hypochondrium,  and  internal  haemorrhage,  usually  to  such  an  extent 
as  to  prove  rapidly  fatal.  In  less  severe  cases  the  blood  collects  in  the  left 
loin,  and  gravitates  towards  the  pelvis,  the  right  loin  being  often  kept  clear  by 
the  position  of  the  mesentery.  Laparotomy  should  be  undertaken  wherever 
practicable,  and.  if  much  damaged,  the  organ  is  removed,  the  splenic  vessels 
being  secured  by  ligature ;  the  results  of  such  treatment  have  been  most  satis- 
factory. In  a  few  cases  it  has  been  possible  to  stop  the  bleeding  by  inserting 
a  gauze  tampon,  which  is  removed  in  a  few  days. 

Abscess  of  the  Spleen  may  develop  in  the  course  of  pyaemia,  or  follow  an 
injury,  especially  if  associated  with  a  lesion  of  a  neighbouring  coil  of  intestine. 
The  symptoms  are  merely  those  of  deep  suppuration  in  the  left  hypochondrium, 
and  the  abscess  either  nnds  its  way  externally,  or  bursts  into  the  peritoneal 
cavity.  It  may  be  opened  and  drained  with  the  same  precautions  as  for  any 
other  intraperitoneal  collection  of  matter,  and  the  results  hitherto  obtained 
have  been  encouraging.  In  pyaemia  the  disease  is  often  fatal  before  the  local 
phenomena  are  recognised. 

Floating  Spleen  is  occasionally  congenital,  but  more  commonly  acquired, 
in  consequence  of  tight  lacing,  injuries,  or  the  presence  of  tumours.  It  is 
known  by  the  existence  of  a  moveable  intra-abdominal  swelling,  whose  shape 
is  that  of  the  spleen,  and  having  a  notch  in  its  anterior  border;  its  size 
increases  after  meals.  It  may  be  so  displaced  as  to  lie  in  the  right  iliac  fossa, 
or  even  in  the  pelvis,  and  then  has  a  long  nairrow  pedicle  which  has,  in  a  few 
cases,  led  to  its  torsion  and  strangulation.  Splenectomy  was  formerly  the 
only  treatment,  if  the  displaced  organ  caused  discomfort  or  pain  ;  it  has  been 
found  possible,  however,  to  fix  it,  and  several  successful  cases  have  now  been 
recorded.  Splenopexy,  as  the  operation  is  termed,  is  best  undertaken  by  pre- 
paring a  bed  for  the  organ  outside  the  peritoneum  in  the  loose  cellular  tissue 
beneath  the  floating  ribs  on  the  left  side.  The  spleen  is  then  slipped  through 
a  small  hole  specially  made  for  the  purpose  in  the  parietal  peritoneum,  and 
secured  by  stitches,  which  pass  through  its  capsule  and  anchor  it  to  the  under 
surface  of  the  diaphragm. 

Tumours  of  the  Spleen  are  met  with  either  in  the  form  of  a  general  hypei;- 
trophy,  as  in  lymphadenoma  or  malaria,  or  as  new  growths,  such  as  cysts 
(hydatid  most  frequently),  or  secondary  carcinoma  or  sarcoma.  The  spleen 
also  becomes  enlarged  in  lardaceous  disease,  rickets,  and  many  of  the  general 
fevers.  An  enlarged  spleen  constitutes  a  swelling  which  extends  downwards 
from  the  left  hypochondrium  towards  the  umbilicus,  the  notch  being  felt 
anteriorly.  The  condition  is  recognised  by  the  constant  absence  of  intestine 
in  front  of  it,  by  the  resonant  note  obtained  in  the  flank,  by  its  mobiUty  with 
respiration,  and  occasionally  by  its  increased  size  after  meals.  The  treatment, 
where  advisable,  consists  either  of  splenectomy,  or,  in  the  case  of  cysts,  of 
incision  and  drainage. 

Splenectomy,  or  extirpation  of  the  spleen,  has  been  undertaken  for  a  variety 
of  conditions,  and  its  value  and  position,  as  a  surgical  procedure,  are  now 
pretty  well  established.  For  traumatic  lesions  it  is  both  safe  and  justifiable. 
For  primary  hypertrophy,  and  for  malarial  enlargement,  it  may  be  performed 
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or  not,  owing  to  the  irritating  nature  of  the  fluid  ;  jaundice  is 
also  developed  from  absorption  of  bile  by  the  peritoneum,  and  it 
may  also  be  found  in  the  urine.  A  more  gradual  escape  of  the 
secretion  will  probably  lead  to  the  formation  of  a  localized  intra- 
peritoneal abscess  or  collection  of  fluid,  associated  with  jaundice 
and  probably  clay-coloured  stools.  In  a  penetrating  wound  bile 
and  blood  will  escape  on  the  surface,  and  septic  peritonitis  is 
almost  sure  to  follow. 

The  immediate  Symptoms  are  those  of  shock  and  severe 
hypochondriac  pain,  and  this  will  be  succeeded  by  either  acute 
peritonitis  or  by  the  formation  of  a  localized  intrai>eritoneal 
swelling,  together  with  jaundice.  When  the  existence  of  such  a 
lesion  is  suspected,  Treatment  always  consists  in  an  exploratory 
laparotomy.  The  fluid  within  the  abdomen  is  carefully  remov^ 
with  swabs  or  washed  away,  and  the  gall-bladder  carefully 
examined.  Should  only  a  small  injury  be  found,  it  is  perfectly 
feasible  to  close  it  by  sutures  ;  a  gauze  wick  should,  however,  be 
passed  down  to  the  lesion  for  a  few  days  so  as  to  provide  a  means 
of  drainage  should  leakage  occur.  A  more  serious  rupture  will 
necessitate  removal  of  the  gall-bladder,  or  else  the  margins  of  the 
wound  may  be  stitched  to  the  abdominal  parietes,  and  a  biliary 
fistula  thus  produced.  Should  the  common  bile-duct  be  entirely 
divided,  the  ends  should  be  closed  by  sutures  and  a  cholecysten- 
terostomy  undertaken  ;  a  small  wound  in  the  duct  may  be  sutured. 

Cholelithiasis  is  the  term  applied  to  the  presence  in  the 
gall-bladder  of  Gallstones.  These  consist  mainly  of  crystals  of 
cholesterine,  held  together  by  mucus  and  coloured  by  the  bile 
pigment ;  they  are  soluble  in  chloroform.  When  first  passed  and 
moist,  their  specific  gravity  is  a  little  higher  than  that  of  water, 
and  hence  when  immersed  in  it  they  sink  ;  after  drying,  however, 
they  are  found  to  float.  The  number  present  varies  immensely  ; 
sometimes  a  single  large  one  exists,  which  is  more  or  less  barrel- 
shaped  ;  more  frecjuently  they  are  multiple,  scores  or  hundreds 
being  present,  and  are  then  usually  faceted,  and  with  a  satin-like 
yellowish  lustre. 

The  Origin  of  gallstones  is  not  yet  fully  understood,  but  there 
seems  no  doubt  that  they  are  primarily  due  to  an  inflammatory 
condition  of  the  wall  of  the  gall  bladder  or  biliary  passages;  they 
occur  most  commonly  in  women  who  have  suffered  long  from 
dyspepsia  and  constipation,  and  may  be  associated  with  cancer, 
either  as  cause  or  effect.  In  a  case  dealt  with  by  one  of  us,  the 
origin  of  the  trouble  seems  to  have  been  the  swallowing  of  a  pin 
many  years  previously,  which  worked  its  way  into  the  gall- 
bladder, set  up  an  inflammation  which  resulted  in  the  formation 
of  calculi,  and  only  appeared  again  after  a  successful  operation, 
when  sixty-six  stones  had  been  removed. 

The  Symptoms  produced  are  extremely  variable.     Their  occur- 
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rence  is  usually  preceded  by  dyspeptic  phenomena,  which  have 
perhaps  lasted  for  years,  and  by  constipation.  Some  pain  is  com- 
plained of  in  the  right  hypochondrium,  but  possibly  nothing  very 
serious  is  noted,  until  a  physical  examination  reveals  the  distended 
gall-bladder,  which  forms  a  tumour  projecting  from  under  cover 
of  the  ribs,  usually  the  8th  or  9th,  and  tending  to  enlarge  down- 
wards towards  the  umbilicus;  it  is  usually  firm,  elastic,  and 
perhaps  fluctuating ;  it  moves  with  the  liver  during  respiration, 
and  there  is  never  intestine  in  front  of  it.  Such  a  condition  often 
yields  to  medical  treatment ;  the  diet  has  to  be  carefully  regulated, 
and  a  sufficient  amount  of  exercise  ordered.  Alkaline  purgative 
medicines  are  usually  employed,  and  a  well-to-do  patient  may  be 
sent  to  Carlsbad  to  drink  the  waters.  Possibly  massage  may  be 
utilised  to  assist  in  the  extrusion  of  the  calculi,  and  drinking  con- 
siderable quantities  of  olive-oil  is  said  to  be  beneficial  in  effecting 
the  same  object. 

There  are  several  complications,  however,  which  may  call  for 
surgical  treatment. 

1.  Inflammatory  phenomena  connected  with  the  gall-bladder 
(cholecystitis)  may  assume  considerable  proportions.  Acute  in- 
flammation is  usually  due  to  infection  with  the  Bac.  coli^  which 
travels  up  the  biliary  passages  from  the  intestine.  It  is  evidenced 
by  acute  pain  and  tenderness  in  the  right  hypochondrium,  together 
with  vomiting,  constipation,  and  fever.  The  constipation  may 
be  of  such  a  marked  character  as  almost  to  amount  to  obstruction, 
and  arises  mainly  from  paralysis  of  the  neighbouring  coils  of  gut, 
e.g,y  the  duodenum  and  transverse  colon.  Suppuration  may 
follow,  the  abscess  either  bursting  externally  or  into  the  peritoneal 
cavity,  or  possibly  into  one  of  the  hollow  viscera.  In  other  cases 
the  inflammation  subsides  after  a  time,  but  results  in  a  consider- 
able development  of  adhesions  which  interfere  with  operative 
proceedings,  and  may  also  determine  an  attack  of  intestinal 
obstruction.  Should  the  inflammatory  mischief  extend  up  the 
hepatic  duct  into  the  liver  substance,  difl'use  suppurative  cholangitis 
will  result,  and  may  lead  to  a  fatal  issue.  A  condition  of  chronic 
peritonitis  is  likely  to  follow  whenever  calculi  remain  lodged  in 
the  gall-bladder  for  some  time. 

2.  Biliary  colic  is  another  most  distressing  complication,  due  to 
the  onward  passage  of  gallstones  along  the  ducts.  The  pain  is 
of  a  most  acute  character,  doubling  the  patient  up,  and  causing 
considerable  shock  ;  it  radiates  from  the  right  side,  shooting  over 
the  scapular  region  and  into  the  back ;  it  commences  abruptly, 
and  continues  in  paroxysms  accompanied  by  vomiting  until  the 
stone  is  either  discharged  into  the  intestine  or  slips  back  into  the 
gall-bladder,  leading  to  a  sudden  cessation  of  the  pain  ;  a  sense 
of  tenderness  and  discomfort  may,  however,  persist  for  some  time, 
and  possibly  a  little  jaundice,  owing  to  the  swelling  of  the  mucous 
membrane  obstructing  the  passage  of  bile.     These  attacks  sonie- 
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pancreas  or  of  the  intestine,  causing  pressure  on  the  orifice  of  the 
bile-duct ;  it  is  quite  unjustifiable  under  these  latter  circiinistances 
as  statistics  have  shown  that  the  danger  of  such  a  proceeding  is 
very  great,  seven  out  of  eight  of  Murphy's  cases  d3riiig.  The 
parts  are  exposed  as  described  above,  the  g^l-bladder  and 
duodenum  are  brought  into  contact,  and  a  lateral  anastomosis 
made  by  means  of  a  Murphy  button,  or  by  simple  suturing ;  but 
Murphy's  method  is  imdoubtedly  the  better. 

Cholecystectomy,  or  removal  of  the  gall-bladder,  may  be  neces- 
sary for  traumatic  lesions,  and  for  malignant  disease,  ^'hilst  it  is 
sometimes  employed  after  cholecystotomy  in  order  to  prevent  any 
new  formation  of  gallstones.  The  bladder  has  to  be  isolated,  and 
may  then  be  cut  away,  the  divided  end  of  the  duct  being  secured 
by  a  double  row  of  sutures. 

AifectioiLB  of  the  Pancreas. 

The  pancreas  is  an  organ  which  rarely  calls  for  the  attention  of  snr^geons, 
and  only  a  few  conditions  need  be  mentioned. 

Wounds  of  the  Pancreas  occur,  but  are  so  often  associated  with  damage  to 
nei){hbouring  important  tissues  that  they  seldom  need  treatment  p€r  se. 
Prolapse  through  an  abdominal  wound  has  been  recorded  in  a  few  cases,  the 
organ  having  been  almost  entirely  separated  from  its  connections ;  however 
bruised  or  damaged,  its  total  extirpation  must  never  be  resorted  to,  since 
diabetes  is  certain  to  follow ;  it  should  therefore  be  carefully  purified  and 
replaced. 

Acute  Purulent  Pancreatitis  is  almost  invariably  a  result  of  infection  from 
the  intestine,  or  from  neighbouring  parts.  It  produces  symptoms  of  deep 
suppuration  with  excruciating  pain,  probably  from  implication  of  the  coeliac 
plexus,  and  often  causes  death  from  purulent  peritonitis.  A  pancreatic  abscess 
may  be  oi)ened  from  the  front,  but  the  greatest  precautions  must  be  taken 
against  infecting  the  peritoneal  cavity.  The  stomach  is  drawn  up,  and  the 
surgeon  burrows  through  the  omentum  between  it  and  the  transverse  colon. 
A  counter-opening  for  drainage  can  be  made  by  the  side  of  the  first  lumbar 
vertebra ;  but  it  must  be  remembered  that  both  the  aorta  and  vena  cava,  and 
the  root  of  the  superior  mesenteric  vessels,  lie  behind  the  gland. 

Cysts  of  the  Pancreas  have  been  observed  and  treated  in  so  many  cases 
since  1887  that  their  characters  are  pretty  clearly  known.  Simple  com- 
plete obstruction  to  the  duct  has  been  proved  exp3rimentally  not  to  be  a 
sufficient  cause  for  the  disease  ;  some  pathological  condition  of  the  epithelium 
must  also  be  present,  preventing  the  re-absorption  of  the  retained  secretion 
The  fluid  within  is  usually  turbid  and  brownish  from  admixture  with  blood, 
odourless,  and  with  a  fairly  high  specific  gravity  ;  it  is  of  an  alkaline  or  neutral 
reaction,  and  contains  albumen,  but  no  urea  or  bile ;  it  is  capable  of  peptonizing 
albumen,  of  emulsifying  fat,  and  of  converting  starch  into  sugar.  The  cyst  can 
be  felt  as  a  rounded,  tense,  fluctuating  or  elastic  swelling,  placed  deeply  in  the 
abdomen,  immoveable,  and  perhaps  transmitting  the  aortic  pulsation.  The 
stomach  lies  directly  in  front  of  it,  as  can  be  made  evident  by  distending  it 
with  gas.  It  is  usually  a  disease  of  middle  life,  occurring  most  freouently  in 
men  ;  emaciation  is  not  marked,  although  a  good  proportion  of  the  fatty  food 

f)asses  away  in  the  motions ;  the  skin  is  often  dirty,  earthy,  and  unhealthy- 
ooking.  Treatment  consists  in  laying  the  cavity  open,  drawing  ofifits  contents, 
and  draining  it,  the  surgeon  finding  his  way  to  the  cyst  between  the  stomach 
and  transverse  colon.  A  large  tube  is  inserted,  either  through  the  front,  or 
from  the  back  by  the  side  of  the  vertebrae.  The  skin  around  usually  becomes 
irritated  by  the  discharge,  owing  to  a  process  of  digestion.     The  prognosis 
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with  such  treatment  is  very  good,  Treves  having  collected  fifteen  cures  out  of 
sixteen  cases  thus  dealt  with. 

Carcinoma  of  the  Pancreas  is  met  with  either  as  a  primary  growth,  or 
secondary  to  a  similar  disease  of  the  pylorus.  It  is  usually,  but  not  invariably, 
of  a  scirrhous  type,  and  may  lead  to  distension  of  the  stomach  from  pressure 
on  and  constriction  of  the  pylorus,  and  to  jaundice  and  ascites  by  involving 
the  bile  duct  and  portal  vein.  In  one  or  two  cases  removal  has  been  under- 
taken with  success,  although  an  exact  diagnosis  was  not  arrived  at  before  the 
operation.     Sarcomata  and  other  tumours  are  very  rare. 


AilBetioni  of  the  Spleen. 

Rapture  of  the  Spleen  occurs  as  a  result  of  injury,  causing  great  shock,  pain 
in  the  left  hypochondrium,  and  internal  haemorrhage,  usually  to  such  an  extent 
as  to  prove  rapidly  fatal.  In  less  severe  cases  the  blood  collects  in  the  left 
loin,  and  gravitates  towards  the  pelvis,  the  right  loin  being  often  kept  clear  by 
the  position  of  the  mesentery.  Laparotomy  should  be  undertaken  wherever 
practicable,  and,  if  much  damaged,  the  organ  is  removed,  the  splenic  vessels 
being  secured  by  ligature ;  the  results  of  such  treatment  have  been  most  satis- 
factory. In  a  few  cases  it  has  been  possible  to  stop  the  bleeding  by  inserting 
a  gauze  tampon,  which  is  removed  in  a  few  days. 

Abscess  of  the  Spleen  may  develop  in  the  course  of  pyaemia,  or  follow  an 
injury,  especially  if  associated  with  a  lesion  of  a  neighbouring  coil  of  intestine. 
The  symptoms  are  merely  those  of  deep  suppuration  in  the  left  hypochondrium, 
and  the  abscess  either  nnds  its  way  externally,  or  bursts  into  the  peritoneal 
cavity.  It  may  be  opened  and  drained  with  the  same  precautions  as  for  any 
other  intraperitoneal  collection  of  matter,  and  the  results  hitherto  obtained 
have  been  encouraging.  In  pyaemia  the  disease  is  often  fatal  before  the  local 
phenomena  are  recognised. 

Floating  Spleen  is  occasionally  congenital,  but  more  commonly  acquired, 
in  consequence  of  tight  lacing,  injuries,  or  the  presence  of  tumours.  It  is 
known  by  the  existence  of  a  moveable  intra-abdominal  swelling,  whose  shape 
is  that  of  the  spleen,  and  having  a  notch  in  its  anterior  border;  its  size 
increases  after  meals.  It  may  be  so  displaced  as  to  lie  in  the  right  iliac  fossa, 
or  even  in  the  pelvis,  and  then  has  a  long  naurow  pedicle  which  has,  in  a  few 
cases,  led  to  its  torsion  and  strangulation.  Splenectomy  was  formerly  the 
only  treatment,  if  the  displaced  organ  caused  discomfort  or  pain  ;  it  has  been 
found  possible,  however,  to  fix  it,  and  several  successful  cases  have  now  been 
recorded.  Splmopexy,  as  the  operation  is  termed,  is  best  undertaken  by  pre- 
paring a  bed  for  the  organ  outside  the  peritoneum  in  the  loose  cellular  tissue 
oeneath  the  floating  ribs  on  the  left  side.  The  spleen  is  then  slipped  through 
a  small  hole  specially  made  for  the  purpose  in  the  parietal  peritoneum,  and 
secured  by  stitches,  which  pass  through  its  capsule  and  anchor  it  to  the  under 
surface  of  the  diaphragm. 

Tomoars  of  the  Spleen  are  met  with  either  in  the  form  of  a  general  hyper- 
trophy, as  in  lympnadenoma  or  malaria,  or  as  new  growths,  such  as  cysts 
(hydatid  most  frequently),  or  secondary  carcinoma  or  sarcoma.  The  spleen 
also  becomes  enlarged  in  lairdaceous  disease,  rickets,  and  many  of  the  general 
fevers.  An  enlarged  spleen  constitutes  a  swelling  which  extends  downwards 
from  the  left  hypochondrium  towards  the  umbilicus,  the  notch  being  felt 
anteriorly.  The  condition  is  recognised  by  the  constant  absence  of  intestine 
in  front  of  it,  by  the  resonant  note  obtained  in  the  flank,  by  its  mobility  with 
respiration,  and  occasionally  by  its  increased  size  after  meals.  The  treatment, 
where  advisable,  consists  either  of  splenectomy,  or,  in  the  case  of  cysts,  of 
incision  and  drainage. 

splenectomy,  or  extirpation  of  the  spleen,  has  been  undertaken  for  a  variety 
of  conditions,  and  its  value  and  position,  as  a  surgical  procedure,  are  now 
pretty  well  established.  For  traumatic  lesions  it  is  both  safe  and  justifiable. 
For  primary  hypertrophy,  and  for  malarial  enlargement,  it  may  be  performed 
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if  serious  discomfort  is  being  caased,  and  cannot  otherwise  be  remedied.  If 
drainage  fails  to  cure  cysts,  excision  may  be  performed.  If  malignant  disease 
is  diagnosed  sufficiently  early,  the  organ  may  be  removed.  Splenectomy  for 
leucocjrthaemia  is  absolutely  unjustifiable,  all  the  cases  operated  on  having 
died.  The  operation  is  performed  through  any  suitable  incision  of  sofBcient 
length.  The  peritoneum  having  been  opened,  the  organ  is  carefally  examined, 
and  if  extensive  adhesions  are  present,  the  surgeon  will  be  wise  to  desist,  since 
fatal  haemorrhage  is  very  likely  to  result  from  any  attempt  to  break  them  down. 
If  the  organ  is  freely  moveable,  it  is  carefully  drawn  out  of  the  abdomen,  the 
pedicle  being  isolated,  and  secured  temporarily  by  pressure  forceps.  It  is  then 
cut  away,  and  the  pedicle  tied  after  transfixion  with  silk  ligatures,  the  ends  of 
which  are  cut  short,  and  returned  into  the  abdomen. 

General  Remarks  on  Abdominal  Operatdoiis. 

Before  concluding  this  chapter,  it  seems  desirable  to  add  a  few 
remarks  dealing  generally  with  the  subject  of  abdominal  opera- 
tions. Formerly  they  were  of  rare  occurrence,  and  perhaps  this 
was  as  well,  since  septic  peritonitis  frequently  followed.  At  the 
present  time  no  competent  operator  hesitates  to  open  the  abdomen 
whenever  required,  and  the  death-rate  from  preventible  causes 
has  been  steadily  diminishing.  The  peritoneum,  which  formerly 
the  surgeon  dreaded  to  touch,  is  now  one  of  his  best  friends,  if 
properly  treated.  Attention  to  minute  details  is  essential  if  good 
results  are  to  be  obtained,  and  the  following  are  a  few  points 
which  may  prove  of  service  to  those  aspiring  to  success  in  this 
important  branch  of  work. 

The  patient  should  be  carefully  prepared,  when  circumstances 
permit,  by  regulating  the  diet  and  bowels  for  some  days  previously, 
so  that  the  intestinal  canal  may  be  as  free  from  organisms  as 
possible ;  a  course  of  internal  antiseptics,  such  as  salol,  calomel, 
)8-naphthol,  may  be  advisable.  If  there  seems  a  likelihood  of 
streptococcal  infection,  the  patient  may  be  immunized  to  the 
action  of  such  organisms  by  the  previous  injection  for  a  day  or 
two  of  a  sufficient  dose  of  antistreptococcic  serum,  as  suggested 
by  H.  E.  Durham ;  lo  c.c.  given  twice  or  thrice  a  day  for  two 
or  three  days  will  suffice  for  this  purpose.  No  food  should  be 
allowed  by  mouth  for  some  hours,  and  immediately  before  being 
placed  on  the  table  the  bladder  should  be  emptied.  If  the  pro- 
ceedings are  likely  to  be  protracted,  it  is  advisable  to  give  a  rectal 
injection  of  warm  saline  solution,  or  of  beef-tea  and  brandy,  half 
an  hour  beforehand,  and  possibly  a  hypodermic  injection  of 
strychnine  (gr.  yi^). 

The  patient  should  be  warmly  wrapped  up  and  protected  from 
cold,  no  unnecessary  exposure  being  allowed.  Chloroform  is  the 
best  anaesthetic  to  employ  in  all  abdominal  cases,  and  the  more 
complete  the  anaesthesia,  the  less  the  shock.  Intraperitoneal 
operations  are  not  painless,  as  has  been  often  stated,  for  although 
the  visceral  peritoneum  is  not  acutely  sensitive,  yet  the  parietal 
layer  is,  and  any  handling  of  this  structure  gives  rise  to  pain  and 
necessarily  to  increased  shock,  if  the  patient  is  conscious. 
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The  skin  of  the  abdomen,  the  hands  of  the  surgeon,  and  the 
instruments,  are  rendered  aseptic  in  the  usual  way,  special  atten- 
tion being  directed  to  the  umbilical  cicatrix.  As  soon,  however, 
as  the  peritoneum  has  been  opened,  all  strong  antiseptics  must  be 
discarded,  since  they  are  likely  to  irritate  this  delicate  membrane, 
thus  doing  more  harm  than  good.  Warm  sterilized  salt  solution 
is  the  best  fluid  to  employ  for  irrigating  the  serous  cavity,  or  for 
washing  out  sponges,  swabs,  or  cloths.  If  sponges  are  employed, 
they  should  be  counted  both  before  the  operation,  and  again  before 
closing  the  abdomen. 

Parietal  Incision. — Formerly,  whenever  practicable,  the  incision 
was  made  in  the  middle  line  through  the  linea  alba,  in  conse- 
quence of  the  facts  that  there  is  less  bleeding  in  this  situation, 
that  all  parts  of  the  abdomen  are  easily  accessible  from  it,  and 
that  the  wound  is  more  rapidly  closed.  It  has  been  found,  how- 
ever, that  ventral  hernia  is  a  not  uncommon  sequela,  and  hence 
the  general  practice  at  the  present  time  is  to  make  one's  incision 
in  any  suitable  place,  and  preferably  through  vascular  structures 
such  as  muscle,  retaining  the  linea  alba  for  cases  where  drainage 
of  a  septic  focus  has  to  be  maintained.  Even  in  such  operations 
as  ovariotomy,  where  the  middle  line  gives  the  best  access,  it  is 
wise  to  go  through  the  rectus  a  little  to  one  side  of  the  centre 
rather  than  through  the  linea  alba  itself.  The  linea  semilunaris, 
again,  is  a  bad  situation  for  an  incision,  since  the  traction  of  the 
muscles  which  are  inserted  into  its  outer  side  is  so  great  that 
hernia  is  very  likely  to  follow.  On  the  other  hand,  care  must  be 
exercised  not  to  place  the  incisions  too  near  the  bony  margins 
of  the  abdominal  cavity,  or  subsequent  manipulations  may  be 
hampered  by  the  rigidity  of  one  side  of  the  wound. 

The  muscles  should  be  cleanly  divided,  and  it  is  wise  to  see 
that  all  bleeding  is  stopped  before  opening  the  peritoneum. 
Directors  are  best  avoided,  since  they  are  very  likely  to  wound 
the  serous  membrane,  and  are  quite  unnecessary  in  skilled  hands. 
A  small  hole  should  be  first  made  in  the  peritoneum,  through 
which  a  blunt-nosed  pair  of  forceps  is  inserted,  and  by  lifting 
these  up  and  allowing  the  blades  to  separate  slightly,  a  convenient 
and  safe  substitute  for  a  director  is  obtained.  If  a  long  incision  is 
required,  the  left  index  and  middle  fingers  are  passed  through  this 
opening;  the  intestines  and  omentum  are  thus  kept  out  of  the 
way,  the  peritoneum  being  well  raised  and  divided  by  scissors  to 
the  required  extent. 

The  intestines  must  be  most  carefully  guarded  during  the 
intraperitoneal  portion  of  the  operation,  as  if  they  are  exposed 
to  the  air,  the  endothelial  lining  is  quickly  shed,  and  adhesions 
may  form  from  without,  whilst  bacterial  invasion  may  be  predis- 
posed to  from  within.  A  series  of  cloths  wrung  out  of  warm 
sterilized  salt  solution  must  be  kept  wrapped  round  them  by  the 
assistant,  and  no  unnecessary  handling  should  be  permitted. 
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Olosnre  of  the  Wound. — A  careful  toilette  of  the  peritoneum 
must  be  undertaken  before  the  abdomen  is  closed.     All  blood-clot 
is  removed,  sponges   are    counted,  and,  if   there  has    been  any 
extravasation  of  infective  material,  it  is  well  to  wash  the  site  of 
operation  with  sterilized  salt  solution  at  a  temperature  of  about 
io8°  F.,  a  proceeding  which  often  assists  considerably  in  mini- 
mizing shock.     Many  different  methods  of  closing  the    parietal 
incision   have  been  adopted,  but    perhaps  the  best    consists  ip 
securing  the  serous  and  muscular  coats  by  one  set  of  deep  inter- 
rupted stitches  either  of  purified  silk  or  of  silkworm  gut,  which 
remain   buried,  and   then   in   dealing  with   the   skin   by  means 
of  a  continuous  suture,  which  is  subsequently  removed.     There 
is  no  advantage  in  taking  up  each  of  the  layers  separately,  and 
the  integrity  of  the  abdominal  cicatrix  is  increased  by  leaving  all 
the  deeper  stitches  in  situ. 

Drainage  is  not  usually  called  for  in  abdominal  operations.  If 
the  surgeon  is  careful  in  his  manipulations,  and  avoids  measures 
which  are  likely  to  lead  to  subsequent  oozing,  the  peritoneum 
may  be  closed  with  safety.  Where  an  inflammatory  focus  has 
been  opened,  or  when  adhesions  likely  to  bleed  have  been  divided, 
or  raw  surfaces  left  such  as  occur  after  enucleating  a  parovarian 
cyst  from  the  broad  ligament,  some  means  should  be  provided 
whereby  any  considerable  effusion  of  fluid  can  escape.  It  is 
found  that  capillary  drainage  along  a  strip  of  gauze  is  the  best 
that  can  be  employed  for  blood  or  serum.  Ordinary  indiarubber 
tubes  are  liable  to  become  blocked  by  portions  of  the  intestine 
protruding  into  the  lateral  openings,  whilst  glass  tubes,  such  as 
Keith's,  are  unyielding,  and  fail  to  accommodate  themselves  to 
the  sinuosities  of  the  regions  needing  drainage.  Strips  of  aseptic 
gauze  are  therefore  inserted  like  lampwicks,  and  along  these,  by 
capillary  action,  the  eflfusion  finds  its  way  into  the  general  dressing 
placed  over  the  wound.  Of  course  a  certain  amount  of  adhesive 
inflammation  follows,  and  therefore  the  wick  should  be  as  small 
as  possible,  consistent  with  efficiency,  and  is  changed  or  removed 
at  the  end  of  forty -eight  hours.  In  some  cases  it  is  an  advantage 
to  enclose  the  gauze- wick  in  gutta  percha  tissue  which  has  been 
previously  perforated  here  and  there.  Where,  however,  pus  is  to 
be  removed,  ordinary  drainage-tubes  must  be  employed. 

After-Treatment. — After  the  completion  of  the  operation,  the 
patient  is  replaced  in  bed,  with  the  head  low.  If  restless  and 
irritable,  a  small  dose  of  opium  may  be  administered,  but  the  less 
the  better,  since  it  induces  intestinal  paresis,  and  this  in  turn 
assists  bacterial  invasion  from  the  gut.  No  food  is  allowed  to  enter 
the  stomach  for  twenty-four  hours,  although  the  mouth  may  be 
washed  out  with  warm  water  or  with  still  lemonade,  and  nutrient 
enemata  administered  every  four  or  six  hours.  The  great  essential 
is  to  avoid  vomiting,  and  this  is  best  accomplished  by  a  complete 
temporary  cessation  of  stomach-feeding.     At  the  end  of  twenty- 
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four  hours,  if  all  is  going  well,  a  little  fluid  nourishment  may  be 
given,  and  this  is  gradually  increased.  The  towels  are  left  to 
nature,  and  unless  constipation  persists  for  some  days  no  aperient 
is  necessary. 

If  peritonitis  is  threatening,  the  patient  complains  of  abdominal 
pain  and  distension,  whilst  flatulence  and  vomiting  are  distressing 
symptoms  (peritonisfn).  Under  these  circumstances  the  adminis- 
tration of  a  saline  purgative  {e.g,^  20  grains  of  sulphate  of  soda 
every  half-hour)  may  stop  the  process  by  re-establishing  peri- 
stalsis, removing  bacteria  and  their  products,  and  lessening  the 
vascular  tension.  Failing  this,  the  outlook  i^  grave,  though  in 
some  cases  it  may  be  justifiable  to  reopen  the  abdomen,  wash 
out,  and  drain. 


CHAPTER  XXXIII. 

HEBNIA. 

By  the  term  Hernia  is  meant  the  protrusion  of  some  viscus  from 
its  normal  situation  through  an  opening  in  the  walls  of  the  cavity 
within  which  it  is  contained.  This  may  affect  not  only  the 
abdominal  viscera,  but  also  the  brain  and  lungs,  giving  rise  to 
conditions  which  we  have  already  described.  In  this  chapter 
we  merely  deal  with  hernia  as  met  with  in  connection  with  the 
abdomen. 

The  most  common  Situations  at  which  hernia  occurs  are  those 
spots  where  the  parietes  are  weakened  by  the  transmission  of  such 
structures  as  the  spermatic  cord  and  round  ligament  (inguinal 
hernia),  or  at  the  entrance  of  the  crural  canal,  where  the  main 
vessels  of  the  leg  pass  under  Poupart's  ligament  (femoral  hernia), 
or  at  the  umbilicus  (umbilical  hernia).  Viscera  may,  however, 
protrude  through  the  obturator  foramen,  sciatic  notch,  the 
diaphragm,  and  in  various  other  situations. 

Jstiology. — A  great  many  conditions  may  be  associated,  directly 
or  indirectly,  with  the  production  of  a  hernia.  They  may,  how- 
ever, be  described  for  practical  purposes  under  two  main  headings 
— the  congenital  and  the  acquired. 

Congenital  Causes  are  rather  predisposing  than  exciting  in  nature, 
and  must  be  looked  for  amongst  the  many  malformations  and 
conditions  of  imperfect  development  to  which  the  abdominal 
parietes  and  contents  are  liable.  The  following  are  the  most 
important  of  these :  (a)  The  non-obliteration  of  the  funicular 
process  of  peritoneum,  which  in  the  male  precedes  and  accom- 
panies the  testicle  on  its  progress  downwards  from  the  abdominal 
cavity  to  the  scrotum,  and  in  the  female  passes  along  the  round 
ligament.  The  so-called  congenital  inguinal  hernia  results  from 
this,  although  it  must  be  remembered  that  the  rupture  does  not 
necessarily  show  itself  at  birth,  and,  indeed,  may  not  appear  till 
after  puberty,  the  term  being  therefore  a  misnomer.  In  females 
under  the  age  of  twenty-five,  hernia  into  the  canal  of  Nuck,  as 
this  peritoneal  tube  is  called,  is  the  most  frequent  variety  met 
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with,  (b)  The  late  descent  of  the  testis,  whether  it  finds  its  way 
into  the  scrotum  or  not,  is  usually  associated  with  the  formation 
of  an  inguinal  hernia  of  the  congenital  type,  or  of  some  form  of 
interstitial  hernia,  (c)  Inherited  weakness  of  the  abdominal 
muscles  and  parietes,  with  unusual  patency  of  the  rings,  will 
certainly  predispose  to  this  condition,  and,  moreover,  there  is 
no  doubt  as  to  the  tendency  of  hernia  to  run  in  families. 
(d)  Abnormal  length  of  the  mesentery  or  omentum  has  also 
been  looked  on  as  a  causative  factor;  but,  although  it  may 
have  some  influence  when  other  conditions  are  present,  it  can 
per  se  have  but  little  effect,  (e)  Congenital  phimosis,  by  inducing 
forcible  acts  of  micturition,  acts  as  an  exciting  cause.  (/)  Con- 
genital apertures  occur  in  the  linea  alba  or  linea  semilunaris, 
especially  opposite  one  of  the  muscular  intersections  in  the  rectus, 
and  through  these  one  form  of  ventral  hernia  may  develop. 
{g)  The  umbilicus  is  sometimes  imperfectly  developed  at  birth, 
permitting  the  viscera  to  protrude  into  the  base  of  the  umbilical 
cord  (congenital  umbilical  hernia).  (A)  The  diaphragm  is  also 
occasionally  defective,  allowing  the  stomach  or  other  viscera  to 
find  their  way  into  the  thoracic  cavity. 

Acquired  Causes. — Hernia  may  result  from  any  condition  which 
lends  either  to  weaken  the  abdominal  parietes,  or  to  increase  the 
intra-abdominal  pressure.  Thus,  all  violent  exercise,  especially 
when  of  an  intermittent  nature  and  accompanied  by  excessive 
straining,  as  in  lifting  heavy  weights,  may  determine  its  occur- 
rence, and  the  more  so  if  the  individual  is  forced  to  maintain  the 
upright  position,  or  wears  tight  bands  or  girths  round  the  abdomen. 
Pregnancy  stretches  the  abdominal  walls,  and  parturition,  by 
inducing  violent  muscular  contraction,  may  originate  a  rupture, 
either  through  a  split  in  the  linea  alba  or  through  the  crural 
canal.  Prolonged  and  severe  bronchitis  also  favours  the  occur- 
rence of  a  hernia  by  the  increase  of  intra-abdominal  pressure  due 
to  coughing,  whilst  the  straining  to  pass  water  in  cases  of  enlarged 
prostate  or  stricture  may  act  in  a  similar  manner.  Chronic  con- 
stipation is  a  frequent  factor  in  its  production,  especially  if  the 
patient  makes  use  of  a  closet  with  a  high  seat,  whereby  the 
inguinal  canals  are  left  unprotected ;  in  uncivilized  races,  where 
defaecation  is  performed  in  the  squatting  posture,  the  lower  part 
of  the  abdomen  is  supported  by  the  flexed  thighs,  and  hernia  is 
very  uncommon.  Patients  with  weak  and  bulging  inguinal 
regions  may  with  advantage  use  a  low  commode.  In  old  and 
weakly  people,  an  additional  cause  may  be  found  in  the  slipping 
downwards  of  the  mesenteric  attachment,  causing  the  intestines 
to  occupy  the  lower  part  of  the  abdomen  rather  than  the  upper, 
so  that  the  former  bulges  out  over  the  pelvic  brim.  This  is 
possibly  due  to  weakening  or  relaxation  of  the  unstriped  mus- 
cular tissue  which  normally  exists  behind  the  peritoneum,  passing 
from  the  posterior  abdominal  wall  to  the  base  of  the  mesentery ; 
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it  is  sometimes  called  the  muscU  of  Treitz,  Obesity  is  also  a  pre- 
disposing factor  to  hernia,  the  accumulated  fat  being  deposited  in 
the  omentum,  mesentery,  and  subperitoneal  tissue,  thus  increas- 
ing the  intra-abdominal  tension. 

Stracture. — A  hernia  consists  of  a  sac  and  its  contents,  the 
sac  being  formed  of  peritoneum,  perhaps  thickened  by  additional 
coverings,  derived  from  the  abdominal  parietes,  and  the  contents 
being  the  protruded  viscera. 

The  sac,  or  peritoneal  investment  of  an  acquired  hernia,  is  in 
the  early  stages  funnel-shaped,  small,  and«thin,  being  derived 
from  that  portion  of  the  serous  membrane  which  normally  lies 
over  the  hernial  aperture.  As  the  rupture  increases  in  size,  the 
sac  becomes  larger,  partly  as  a  result  of  the  stretching  of  that 
portion  of  the  serous  membrane  already  protruded,  and  partly  by 
the  drawing  down  of  fresh  membrane  from  the  neighbourhood ; 
in  the  groin  this  is  derived  rather  from  the  iliac  fossa  than  from 
the  anterior  abdominal  wall.  The  sac  is  described  as  consisting 
of  two  portions— the  neck  and  the  fundus.  The  neck,  sometimes 
large  and  open  at  first,  gradually  becomes  narrowed,  and  is 
generally  thickened  from  the  irritation  to  which  it  has  been  ex- 
posed, either  from  the  wearing  of  a  truss  or  from  the  pressure  of 
the  contained  viscera.  The  body,  or  fundus^  varies  much  in  size 
and  shape,  and  may  undergo  considerable  alterations  in  structure. 

(a)  The  sac,  which  is  at  first  easily  replaced,  soon  becomes 
irreducible  from  adhesions  to  surrounding  parts,  though  it  can  still 
be  readily  emptied  of  its  contents.  (h\  Inflammation  may  occur  as 
a  result  of  injury  or  pressure,  constituting  a  form  of  localized  peri- 
tonitis. If  this  is  of  a  chronic  type,  the  sac  becomes  thickened 
and  opaque,  with  dilated  vessels  coursing  over  it,  as  seen  especially 
in  old  irreducible  umbilical  hernia.  Acute  or  subacute  inflam- 
mation is  also  met  with,  resulting  in  the  formation  of  adhesions 
between  its  inner  wall  and  the  contained  viscera,  or  between  the 
opposite  sides  of  the  sac  if  no  other  structures  interpose.  Natural 
cure  of  a  hernia  may  in  this  way  be  occasionally  produced  by 
adhesions  forming  across  the  neck  of  the  sac,  or  by  an  adherent 
plug  of  omentum,  thus  occluding  the  communication  with  the 
peritoneal  cavity.  The  lower  portion  of  the  sac  may  in  a  similar 
way  be  shut  off  from  the  upper,  either  by  a  band  of  adhesions  or 
by  a  septum  of  adherent  omentum  ;  this  isolated  cavity  is  some- 
times the  seat  of  a  serous  effusion,  known  as  a  hydrocele  of  a  Jumial 
sac,  (c)  Haemorrhage  into  the  sac  wall  may  result  from  violence, 
and  will  cause  it  to  become  much  thickened,  and  even  pigmented 
and  leathery  in  appearance. 

The  coverings  of  the  sac  are  indurated  in  old-standing  cases, 
and  matted  together  in  such  a  manner  as  to  render  it  imp>ossible 
to  recognise  the  constituent  parts.  This  is  specially  noticeable  at 
the  neck  of  the  sac,  where  their  union  with  surrounding  structures 
is  often  such  as  to  constitute  an  important  predisposing  element 
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in  the  production  of  strangulation.  The  opening  through  which 
the  hernia  protrudes  loses  its  characteristic  features  and  shape, 
being  enlarged,  more  or  less  circular,  and  displaced  so  that  an 
oblique  passage,  such  as  the  inguinal  canal,  becomes  straight,  the 
internal  abdominal  ring  lying  almost  immediately  behind  the 
external. 

Oontents. — Any  viscus  in  the  abdomen  may  be  found  in  the  sac 
of  a  hernia,  except,  perhaps,  the  pancreas ;  as  a  rule,  however, 
one  finds  only  small  intestine  or  omentum. 

An  mteroccle  is  the  name  given  to  a  hernia  containing  some 
portion  of  the  bowel.  It  is  at  first  reducible;  but  if  the  gut 
becomes  adherent,  either  to  the  sac  or  to  some  other  contained 
structure,  it  is  rendered  irreducible.  It  may  also  participate  in 
an  inflammatory  condition  of  the  sac ;  whilst,  if  irreducible, 
obstruction  may  ensue  from  impaction  of  its  contents,  and  if  its 
vessels  are  constricted  strangulation  supervenes.  For  a  descrip- 
tion of  these  conditions,  see  p.  945.  The  small  intestine  is  much 
more  frequently  involved  than  the  large  gut.  The  amount  of 
bowel  protruded  varies  from  a  few  inches  to  several  feet. 

If  omentum  is  found  in  a  hernial  sac,  the  condition  is  known  as 
an  epiplocele.  As  long  as  it  remains  reducible,  it  is  likely  to  retain 
its  normal  texture ;  but  when  large  in  amount,  and  especially  if 
irreducible,  it  becomes  thickened,  brawny,  and  matted  together 
to  such  an  extent  as  almost  to  constitute  a  solid  tumour ;  it  is 
often  the  seat  of  an  excessive  deposit  of  fat,  and  in  consequence 
of  this  overgrowth  it  may  become  irreducible,  even  when  no 
adhesions  are  present.  Serous  cysts  sometimes  develop  within  it 
as  a  result  of  effusion  between  opposed  surfaces.  In  some  cases 
openings  are  found  in  it  of  sufficient  size  to  allow  the  gut  to  pass 
through  and  become  strangulated.  When  omentum  and  bowel 
are  present  in  the  same  sac,  the  condition  is  known  as  an  entero- 
epiploceU, 

Much  discussion  has  been  caused  by  the  occasional  presence 
of  the  cacum  in  a  hernial  sac.  It  was  formerly  supposed  that  this 
viscus  was  only  partially  surrounded  with  peritoneum,  and  hence 
it  was  maintained  that  when  found  in  a  hernial  sac  the  peritoneal 
investment  was  incomplete.  It  is  now,  however,  imiversally 
acknowledged  that  a  caecum  has  generally  a  complete  serous 
covering  and  usually  a  mesentery,  so  that  it  is  freely  moveable  ; 
consequently  it  may  pass  into  a  hernial  sac  in  the  same  way  as 
any  other  moveable  part  of  the  intestine,  and  several  instances  are 
on  record  in  which  it  has  been  found  in  children  to  occupy  the  sac 
of  an  inguinal  hernia  on  the  left  side.  On  the  other  hand,  a  few 
indisputable  cases  have  been  related  in  which  the  serous  envelope 
was  incomplete  in  a  so-called  *  caecocele.' 

The  bladder  may  be  associated  with  a  hernial  sac  in  two  distinct 
ways,  and  usually  in  the  inguinal  region,  (a)  The  fundus  may 
be  dragged  downwards  by  the  traction  of  the  peritoneum,  when 
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the  hernia  has  attained  a  colossal  size.  There  is  then  only  a 
partial  peritoneal  investment,  the  bladder  lying  outside  the  sac, 
and  being  adherent  to  it.  Considerable  irritability  of  thv'  viscus 
is  induced,  and,  owing  to  stagnation  of  urine  in  the  displaced 
part,  a  phosphatic  concretion  may  form  therein,  and  such  has 
even  been  removed  by  incision  through  the  scrotum,  (b)  Occa- 
sionally a  saccule  of  the  outer  wall  of  the  bladder  becomes  ad- 
herent to  the  peritoneiun,  and  is  drawn  down  by  it  into  the 
inguinal  canal ;  its  presence  may  be  suspected  if  a  small  hernia 
is  associated  with  much  vesical  irritability.  Such  a  protriision 
consists  merely  of  thickened  mucous  membrane  and  submucous 
tissue,  and  is  devoid  of  muscular  fibres ;  it  is  very  liable  to  be  laid 
open  if  an  operation  for  the  radical  cure  is  imdertakeu.  If  such 
an  accident  happens,  the  opening  must  be  at  once  closed  by 
sutures,  which  should  not  penetrate  the  mucous  membrane,  other- 
wise phosphatic  concretions  may  form  on  the  portion  of  suture 
exposed,  and  cause  subsequent  trouble. 

Loose  foreign  bodies ^  somewhat  resembling  marbles  in  size,  are 
occasionally,  but  very  rarely,  met  with  in  hernial  sacs.  They  are 
derived  from  the  detachment  of  one  or  more  of  the  appendices 
epiploicae,  which  subsequently  become  enlarged  from  a  deposit  of 
fibrin  induced  by  movement  in  the  peritoneal  cavity,  and  may 
even  calcify. 

Signs  and  Symptoms. — The  characteristic  features  whereby  a 
hernial  protrusion  is  recognised  consist  in  the  presence  of  a  rounded 
or  pyriform  swelling,  in  one  of  the  normal  or  abnormal  situations 
already  mentioned,  which  increases  in  size  when  the  patient 
stands,  coughs,  or  strains,  having,  as  it  is  termed,  *  an  impulse  on 
coughing.*  If  intestine  is  present,  it  may  be  possible  to  obtain 
a  tympanitic  note  on  percussion,  whilst  the  tumour  is  tense  and 
rounded,  and  on  pressure  shps  back  into  the  abdomen  with  a 
distinct  gurgle.  An  enterocele  often  gives  rise  to  dyspeptic 
phenomena,  and  perhaps  to  colicky  pains.  An  omental  hernia 
feels  soft  and  doughy,  has  a  less  distinct  impulse,  or  even  none, 
on  coughing,  and  is  replaced  without  a  gurgle ;  it  is  dull  on  per- 
cussion. When  allowed  to  reappear,  it  does  so  slowly  without 
any  sudden  impulse,  the  omentum  insinuating  itself  gently  down 
the  inguinal  canal,  and  gradually  distending  the  sac. 

The  Treatment  of  hernia,  whether  palliative  by  means  of 
trusses,  or  radical  by  means  of  operation,  differs  so  greatly  in 
the  various  forms,  that  it  will  be  better  to  discuss  each  one 
separately. 

Special  Forms  of  Hernia. 

Inguinal  Hernia. — The  term  inguinal  hernia  is  limited  to  those 
conditions  in  which  a  protrusion  occurs  into  the  inguinal  canal, 
and,  if  allowed  to  progress,  finally  makes  its  way  through  the 
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external  abdominal  ring.  If  it  extends  into  tbe  scrotum,  it  is 
termed  compute,  or  scrotal ;  whilst  if  it  does  not  pass  beyond  the 
external  abdomiDal  ring,  it  is  known  as  a  fmbonoctk  or  incom- 
plete inguinal  hernia.  The  neck  is  always  in  relation  with  the 
deep  epigastric  artery,  and  the  structures  of  the  cord  are  either 
spread  out  over  the  sac  or  are  in  close  proximity  to  it.  In  the 
early  stages,  the  pubic  spine  can  be  felt  to  the  outer  side  of  the 
neck  of  the  sac ;  but  as  it  increases  in  size  it  lies  over  the  spine, 
which  can  only  be  felt  after  pushing  the  hernia  upwards  and 
inwards. 

Two  main  nuietlM  of  inguinal  hernia  are  described,  viz.,  the 
oblique  and  the  direct. 

An  Obliiue  TTHpiinni  H«nila  (Fig.  348)  is  one  which  passes  down 


Fig.  348. — Double  Oblique  In-        F1G.349.—D1ACRAMOF Acquired  In- 
guinal Hernia.  guihal  Hernia,  showing  Serous 
Sac  with  Intesiins  coming  i>own 
TO  IBB  Top  o¥  thb  Testis. 

the  whole  length  of  the  inguinal  canal,  entering  at  the  internal 
and  emerging  at  the  external  abdominal  ring ;  the  deep  epigastric 
artery  is  thus  placed  to  the  inner  side  of  the  neck.  During  its 
passage  through  the  canal  every  form  of  oblique  hernia  pushes 
before  it  and  becomes  covered  by  structures  representing  the 
various  layers  of  the  abdominal  parietes.  Hence,  in  cutting  down 
on  such  a  sac,  the  surgeon  will  divide,  in  addition  to  the  skin  and 
subcutaneous  tissues,  (a)  the  intercolumnar  fascia,  derived  from 
the  transverse  fibres  of  the  external  oblique  which  pass  across  the 
external  abdominal  ring ;  (6)  the  cremasteric  muscle  and  fescia, 
representing  and  extending  from  the  internal  oblique ;  {c)  the 
in  fund Ibuli form  fascia  derived  from  the  bscia  trans  versali s ;  and 
(d)  finally,  a  layer  of  subserous  tissue  varying  in  thickness,  and 
closely  surrounding  the  peritoneal  sac.  In  practice,  the  surgeon 
does  not  attempt  to  recognise  these  different  coverings,  the  oniy 
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one  of  importance  being  the  cremasteric,  the  muscular  fibres  (rf 
which  are  often  evident,  and  serve  as  a  useful  landmark. 

There  are  three  difTerent  forms  of  oblique  inguinal  hernia,  viz., 
the  acquired,  the  congenital,  and  the  infantile  or  encysted. 

I,  An  Acquired  Inguinal  Hernia  (Fig.  349)  is  one  in  ivhich  the 
sac  consists  entirely  of  peritoneum  protruded  from  within  the 
abdomen.  It  gradually  increases  in  size,  and  finds  its  way  along 
the  cord  to  the  scrotum.  The  sac  usually  extends  as  far  as  the 
head  of  the  epididymis,  but  if  of  a  large  size  it  may  overlap 
the  testicle,  which  lies  behind  it.  The  structures  of  the  cord  are 
frequently  spread  out  over  the  sac.  In  old-standing  cases  the 
internal  ring  is  dragged  downwards  and  inwards,  and  often  lies 
behind  the  outer,  and  thus  it  may  be  difficult,  apart  from  op)eration,  ' 
to  determine  whether  any  particular  hernia  is  direct  or  oblique. 


350.— Co^CENlTAI,  lNau:NAi.  Hernia. 
A,  Vaginal  variety  ;  B,  funicular  type. 

2.  Congenital  Inguinal  Hernia  (Fig.  350)  is  due  to  non-closure  of 
the  funicular  process  of  peritoneum,  which  passes  down  to  the 
scrotum  with  the  testicle,  and  is  usually  obliterated  completely 
except  below,  where  it  forms  the  tunica  vaginalis.  As  already 
mentioned,  the  hernia  does  not  necessarily  appear  in  infancy,  its 
occurrence  being  often  delayed  until  puberty,  or  when  the  patient 
has  to  undertake  heavy  work.  This  form  of  hernia  is  much  more 
frequently  met  with  on  the  right  side  of  the  body,  owing  to  the 
fact  that  the  right  testicle  descends  into  the  scrotum  at  a  later 
date  than  the  left.  It  is  always  characteri;^ed  by  becoming  com- 
plete at  once,  and  its  development  may  be  immediately  followed 
by  acute  strangulation. 

In  the  majority  of  instances  the  patent  funicular  process  is 
continuous  with  the  tunica  vaginalis,  and  the  protruded  viscera 
lie  in  contact  with  the  testis,  and  somewhat  obscure  it ;  this  is 
kt)own  as  a  congenital  vaginal  hernia  (Fig.  350,  A).  Less  fre- 
quently the  funicular  process  is  patent  only  as  far  as  the  head 
of  the  epididymis,  being  shut  off  from  the  tunica  vaginalis.     The 


hernia  under  such  circumstances  exactly  resembles  the  acquired 
variety,  being  unrecognisable  from  it  except  by  the  fact  that  it 


Fic.  351  .  —  Infantile  Inguinal  Hbrhia. 
A,  I'rehernial  condition  with  tunica  vaginalis  eilending  upwards  lo  inguinal 
'1  behind  tunica;  C,  sac  iovaginating 


becomes  complete  at  once.  It  is  termed  a. congenital fitiiicular hernia 
(Fig.  350,  B). 

In  every  case  of  congemtal  hemia  the  structure*  of  the  cord  are 
spread  out  over  the  sac,  and  more  intimately  adherent  to  it  than 
in  the  acquired  form.  Phimosis  is  usually  associated  with  this 
condition  in  young  iDoys. 

3.  The  Infanlilf  OT  EncysUd  Hemia  is  one  occurring  in  individuals 
in  whom  the  funicular  process,  although  shut  off  from  the  ab- 
dominal cavity  above,  remains  patent  below,  communicating  with 
the  tunica  vaginal  is,  which  cavity 

f-^z,^^'--^^^^  ::^         extends,  in  consequence,  as  high 
rr-r-^**''''^*~"'  ■■  '    "SI         as  the  inguinal  canal  (Fig.  351, 
\       -■■  fl  ?,    A).     The  hernia  has  a  distinct 

Is.  A  I  '/    sac,  which  passes  down  behind 

-■V-  I  .'      the  open  process,  or  invaginates 

llStm/mg  ( 9      it  (Fig.  331,  B  and  C).     It  cao- 

K^^^^  "'t      not    be  recognised    except    on 

operation,  when  the  surgeon  is 
apt  to  open  the  tunica  vaginalis, 
which,  though  reaching  upwards, 
does  not  communicate  with  the 
general  peritoneal  cavity;  cm 
removing  or  displacing  this,  the 
true  sac  of  the  hemia  is  found 
behind  it.  This  is  not  so  likely 
to  occur  at  the  present  day,  when 
the  high  incision  is  made. 
A  Direct  Tngnipal  Hernia  (Fig.  352)  is  one  which,  though  passinf; 
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through  the  ext«rnal  aMominal  ring,  has  only  travelled  tfaroi^ 
a  portion  of  the  inguinal  canal ;  it  is  never  congenital,  and  usu^y 
smaller  than  the  oblique  type.  The  neck  lies  to  the  inner  side 
of  the  epigastric  artery,  which  is  often  arched  very  distinctly  over  it, 
passing  also  along  its  upper  wall.  The  hernia  traverses  tbe  space 
known  as  Hesselbach's  triangle,  which  is  bounded  internally  by 
the  outer  border  of  the  rectus  muscle,  by  the  deep  epigastric 
artery  externally,  and  by  Poupart's  ligament  below  (Fig.  353). 
The  obliterated  hypogastric  artery  passes  across  this  space  in  a 


F:g   353.— Abiwminal  Wall  f 


.,  V,  Femoral  artery  and  vein  i  S  V.  spermatic  vessels ;  P  L,  Poupart'a  liga- 
ment: V  D,  vas  deferens:  E,  epigaslric  vessels:  R,  rectus  abdominu: 
H,  obliterated  bypogaslric  arterj' :  1,  internal  abdominal  ring ;  z  and  3, 
sites  of  external  and  internal  direct  hernia  in  Hesselbach's  triangle ; 
4,  crural  ring  for  femoral  hernia  ;  -   -'" ' —' ' '" 


;,  obturator  foramen  and  vessels. 


direction  parallel  to  its  outer  border,  dividing  it  into  two  parts, 
and  according  to  whether  the  hernia  protrudes  through  the  inner 
or  outer  segment,  it  is  known  as  an  internal  or  external  direct 
hernia  (Fi^.  353,  3  and  2).  The  spermatic  cord  usually  lies  to 
the  outer  side  of  a  direct  hernia,  and  its  constituent  elements  are 
never  spread  out  over  the  sac  as  in  the  oblique  form.  A  direct 
hernia  is  rarely  found  in  young  people,  and  there  is  often  a 
considerable  amount  of  subperitoneal  tissue  covering  the  sac. 

The  External  Direct  Hernia  is  very  similar  in  nature  to  the 
acquired  oblitiue  form,  except  that  it  is  placed  to  the  inner  side  of 
the  deep  epigastric  artery,  and  pushes  in  front  of  it  the  trans- 
versalis,   instead  of  the  infundibuliform,  fascia.     It  lies    to    the 
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outer  side  of  the  conjoined  tendon,  and  has  a  less  complete  cover- 
ing of  the  cremaster  muscle. 

The  Internal  Direct  Hernia  issues  from  the  abdomen  to  the 
inner  side  of  the  obliterated  hypogastric  artery,  rupturing  or 
pushing  before  it  the  conjoined  tendon,  which  in  such  a  case  is 
poorly  developed.  The  coverings  are  the  same  as  for  the  external 
variety. 

Interstitial  Hernia  is  the  name  given  to  an  inguinal  hernia  which 
does  not  follow  its  usual  course,  but  develops  in  some  abnormal 
relation  to  the  abdominal  wall.  Three  varieties  are  described : 
(a)  Where  a  sac  exists  between  the  transversalis  fascia  and  the 
peritoneum  (intraparietal  form,  or  pro-peritoneal  hernia),  either  with 
or  without  a  hernia  in  the  usual  position  ;  in  the  former  instance 
one  form  of  *  hernia  en  bissac  *  is  produced.  This  abnormal  pocket 
of  the  sac  is  found  either  between  the  symphysis  pubis  and  the 
bladder  (hernia  inguinalis  ante-vesicalis),  or  it  extends  outwards 
towards  the  iliac  fossa  (hernia  inguinalis  intra-iliaca).  As  no  ex- 
ternal swelling  is  caused  by  this  condition,  it  is  usually  impossible 
to  recognise  its  existence  prior  to  operation  ;  occasionally  it  is  the 
cause  of  a  continuation  of  the  symptoms  of  strangulation,  when 
apparently  successful  taxis  has  been  performed,  owing  to  the 
strangled  bowel  being  pushed  backwards  from  the  superficial  into 
the  deeper  portion  of  the  sac.  (h)  An  abnormal  expansion  or 
bulging  of  the  sac  is  situated  between  the  internal  and  external 
oblicjue  muscles  {interparietal  form).  A  swelling  is  thus  pro- 
duced in  the  region  of  the  inguinal  canal,  covered  by  the  external 
oblicjue  aponeurosis,  and  tending  to  spread  upwards  and  outwards 
parallel  with  Poupart*s  ligament.  The  sac  is  often  shaped  like  an 
hour-glass,  a  more  or  less  complete  septum  existing  at  the  level 
of  the  external  abdominal  ring,  formed  either  by  adhesions  or  by 
a  mass  of  adherent  omentum.  The  usual  downward  course  of 
the  hernial  contents  is  thus  prevented,  and  the  sac  yields  laterally 
above  the  site  of  the  obstruction,  and  passes  between  the  muscles, 
(r)  The  hernia  escapes  as  usual  from  the  external  abdominal  ring, 
but  travels  outward  along  Poupart*s  ligament,  somewhat  simu- 
lating a  femoral  hernia  {extraparietal  variety).  This  form  is 
generally  associated  with  late  descent  of  the  testis,  and  a  con- 
tracted state  of  the  scrotum,  so  that  it  is  easier  for  the  hernia, 
which  is  always  of  a  congenital  type,  to  pass  into  the  thigh,  and 
be  guided  by  the  fascia  in  the  direction  indicated ;  in  a  case  of 
this  character  operated  upon  a  few  years  back,  the  testicle  was 
found  lying  close  to  the  anterior  superior  iliac  spine.  There  is  no 
difficulty  in  recognising  such  a  condition. 

The  Signs  of  an  inguinal  hernia  do  not  require  much  special 
notice  here,  as  we  have  already  described  the  general  clinical 
features  of  a  rupture  (p.  974).  In  the  early  stages,  where  merely 
a  bubonocele  exists,  a  fulness  is  noted  in  the  course  of  the 
inguinal  canal,  which  increases  when  the  patient  coughs ;  it  is 
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best  detected  by  a  finger  passed  through  the  external  ring  into 
the  canal.  When  it  descends  into  the  scrotum,  the  swelling 
increases  in  size  from  above  downwards,  and  in  the  oblique 
variety  is  continuous  with  the  fulness  in  the  inguinal  canal. 
The  structures  of  the  cord  are  masked  by  the  presence  of  the 
hernia,  but  the  testicle  is  to  be  more  or  less  distinctly  felt  at 
the  lower  and  back  part  of  the  swelling.  When  of  the  direct 
variety,  the  cord  lies  to  the  outer  side,  and  although  the  hernia 
can  be  felt  projecting  from  the  external  ring,  it  passes  directly 
backwards,  and  there  is  no  fulness  along  the  course  of  the  canal. 

Inguinal  hernia  is  usually  met  with  in  the  male  sex,  the  oblique 
variety  being  more  common  in  the  young,  and  the  direct  in  elderly 
patients.  In  the  female  sex  it  is  rare,  except  in  girls  and  young 
nulliparous  women  ;  in  such  cases  it  is  almost  always  congenital, 
passing  into  the  labium  along  the  canal  of  Nuck,  but  rarely 
attaining  any  considerable  size. 

The  Diagnosis  of  an  inguinal  hernia  is  a  tolerably  simple  matter 
if  it  is  uncomplicated  by  any  other  condition ;  it  may,  however, 
be  difficult,  and  in  old-standing  cases  it  is  practically  impossible 
to  distinguish  the  oblique  variety  from  the  direct.  The  con- 
ditions for  which  it  may  be  mistaken  are  best  considered  in  two 
groups. 

I.  Whilst  the  hernia  is  still  incomplete  and  in  the  bubonocele 
stage,  it  has  to  be  distinguished  from  the  following :  (a)  Encysted 
hydrocele  of  the  cord,  which  is  recognised  by  its  smooth  globular 
outline  and  tense  walls ;  the  impulse  on  coughing  is  less  distinct, 
and,  although  freely  moveable  in  the  canal,  the  hydrocele  cannot 
always  be  entirely  reduced  into  the  abdomen,  whilst  the  charac- 
teristic gurgle  of  a  hernia  is  absent ;  traction  on  the  testis,  more- 
over, fixes  the  tumour,  and  renders  it  immobile.  The  exact 
limitation  of  the  upper  end  of  the  swelling,  if  it  can  be  reached,  is 
very  characteristic  of  a  hydrocele,  (h)  A  chronic  abscess  originating 
in  the  abdominal  parietes,  or  within  the  abdomen  or  pelvis,  will 
sometimes  point  through  the  external  abdominal  ring.  In  such 
cases,  although  there  is  a  distinct  impulse  on  coughing,  and 
although  the  swelling  is  reducible,  it  has  not  the  definite  outline 
and  characteristic  sensation  of  a  hernia,  being  usually  soft  and 
fluctuating.  Other  evidences  pointing  to  the  existence  of  the 
original  disease  may  also  assist  in  determining  the  nature  of  the 
tumour,  {c)  Enlarged  glands  in  the  groin  which  have  become 
adherent  to  the  external  oblique  are  sometimes  mistaken  for  a 
hernia,  owing  to  the  fact  that  on  coughing  a  distinct  impulse  is 
communicated  to  them  ;  it  is,  however,  merely  heaving  in  nature, 
and  not  expansile,  whilst  on  digital  exploration  of  the  inguinal 
canal  the  absence  of  a  hernia  may  be  readily  ascertained,  (d)  A 
testicle  retained  in  the  inguinal  canal  is  recognised  by  that  side  of  the 
scrotum  being  empty,  and  on  pressing  the  swelling  testicular 
sensation  may  be  elicited.     The  rounded  upper  end  of  the  testes 
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can  often  be  detected,  (e)  Tumours  consisting  of  fat  or  other  tissues 
are  occasionally  seen  in  the  inguinal  canal,  but  are  characterized 
by  the  strict  limitation  of  their  upper  border,  and  usually  by  the 
absence  of  a  distinct  impulse  on  coughing.  On  the  other  hand, 
as  described  elsewhere,  a  mass  of  fat  simulating  a  lipoma  is 
sometimes  present,  resulting  from  a  protrusion  of  the  subperi- 
toneal tissue,  a  hernial  sac  being  found  embedded  in  its  interior. 
(/)  Hamatocek  of  the  cord  is  recognised  by  a  history  of  injury, 
the  presence  of  pain  and  ecchymosis,  and  the  absence  of  an 
impulse  on  coughing,  whilst  reduction  is  impracticable. 

2.  When  the  hernia  extends  into  the  scrotum,  less  difficulty  is  ex- 
perienced in  its  diagnosis.  By  examination  of  the  cord  immediately 
outside  the  external  abdominal  ring,  all  purely  scrotal  swellings, 
such  as  hydrocele  or  sarcocele,  are  readily  eliminated,  since  in 
them  the  cord  can,  in  the  early  stages,  be  felt  perfectly  free.  A 
varicocele  can  also  be  similarly  recognised  from  an  omental  hernia 
by  the  condition  of  the  cord  in  its  upper  region ;  moreover,  if 


Fig.  354. — Inguinal  Truss.     (Down  Brothers.) 

the  patient  is  made  to  assume  the  recumbent  posture,  the  swelling 
disappears  in  each  instance,  but  if  a  finger  is  placed  firmly  over 
the  inguinal  canal  so  as  to  prevent  any  protrusion  of  omentum, 
and  he  is  then  directed  to  stand  up,  the  swelling  immediately 
reappears  if  it  is  venous  in  character.  To  the  practised  finger, 
the  diagnosis  is  never  a  matter  of  difficulty,  since  the  enlarged 
veins  of  a  varicocele  and  omentum  are  not  at  all  alike  to  the 
touch,  the  veins  moving  freely  under  the  finger  *  like  worms  in  a 
bag.*  When  a  hernia  is  associated  with  a  hydrocele  or  sarcocele, 
a  little  more  care  is  necessary  in  order  to  distinguish  between  the 
two  swellings. 

The  Treatment  of  inguinal  hernia  is  either  palliative  by  means 
of  trusses,  or  radical. 

Palliative  Treatment. — Many  different  trusses  have  been  intro- 
duced in  order  to  prevent  the  descent  of  a  hernia.  No  one  form 
is  capable  of  dealing  with  every  case,  but  the  truss  must  be 
applied  with  care,  so  as  to  suit  the  special  needs  of  the  particular 
patient.  It  is  impossible  to  describe  a  tithe  of  the  varieties  which 
have  been  suggested,  and  hence  we  must  refer  our  readers  to 
special  works  on  the  subject.     Suffice  it  to  indicate  the  essentials 
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of  a  good  truss.  It  should  consist  of  a  pad  kept  in  position  over  the 
hernial  aperture  by  a  steel  spring  (Fig.  354)  ;  it  must  fit  the  patient 
accurately,  resting  behind  on  the  middle  piece  of  the  sacrum,  and 
passing  laterally  midway  between  the  crest  of  the  ilium  and  the 
top  of  the  great  trochanter.  If  the  hernia  is  unilateral,  the  spring 
ends  on  the  sound  side  just  behind  the  anterior  superior  spine,  and 
is  prolonged  anteriorly  into  a  leather  thong  or  cross-strap,  which  is 
secured  to  a  stud  on  the  pad.  To  prevent  it  from  slipping  up,  an 
under-strap  passes  from  the  affected  side  close  behind  the  anterior 
superior  spine  along  the  fold  of  the  nates  to  the  inner  side  of  the 

thigh,   being    fixed     finally   to    a 

I  1  second  stud  on  the  i>ad.     The  pad 

I  /••//    \         "^^y  ^  rounded  or  oval  in  shape. 

Ml-'-"''''''  -'-'''"  ^"^  usually  consists  of  soft  iron 

fit"  (['K'      y^      protected  by  cork,    but    polished 

\^>.  /7     yS^\      vulcanite,  wood,  or  an  indiarubber 

cushion  filled  with  air,  "water,  or 
glycerine  have  been  employed  in- 
stead ;  it  should  be  well  covered 
with  leather,  and  the  strength  of 
the  spring  must  be  so  adjusted 
as  to  retain  the  hernia  under  all 
conditions  of  strain  to  %vhich  it 
may  be  subjected,  but  without  the 
use  of  undue  force.  In  ordering  a 
Fi^   355.-W00L  Truss  for       ^^uss  from  an  instrument -maker, 

Tki-atment   of   Hernia   in         ^v  1  4.  .  «^w» 

Children.  ^^  o^v  nieasurement  required  is 

that  around  the  body,  following  the 
line  taken  by  the  truss,  and  reaching  in  front  to  the  symphysis 
pubis ;  it  is  also  advisable  to  mention  the  size  of  the  hernia,  and 
whether  the  opening  in  the  abdominal  parietes  is  large  or  small. 
In  the  earlier  cases  of  oblique  hernia,  the  pad  should  rest  rather 
over  the  inguinal  canal  than  over  the  external  abdominal  ring, 
the  object  being  to  restore  the  valve-like  action  of  the  canal  by 
approximating  its  sides.  In  a  direct  hernia  the  pad  must  be 
applied  directly  over  the  opening.  If  such  an  apparatus  is 
properly  adjusted  and  continuously  worn,  a  cure  is  sometimes 
established  in  the  course  of  a  year  or  two,  and  in  cases  of  con- 
genital hernia  in  children  a  cure  may  be  confidently  expected  if 
the  mother  or  attendants  of  the  child  conscientiously  carry  out 
the  necessary  details.  If  the  hernia  is  once  allowed  to  slip  down, 
even  after  six  or  twelve  months'  treatment,  all  the  previous  good 
will  have  been  undone. 

In  infants,  an  eflicient  support  is  aflbrded  by  a  skein  of  wool 
(specially  known  as  *  finj^jcring '),  divided  at  one  end,  so  that  when 
placed  round  the  body  the  cut  ends  of  the  skein  can  be  passed 
through  the  loop,  forming  a  knot  over  the  inguinal  canal,  which 
acts  as  the  pad  of  a  truss.  The  cut  ends  are  now  passed  under  the 
ixirineum,  and  tied  to  the  transverse  portion  behind  (Fig.  355). 
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This  apparatus  is  changed  night  and  morning  when  the  child  is 
bathed,  and  also,  if  need  be,  at  shorter  intervals,  the  mother 
being  previously  instructed  as  to  how  to  support  the  hernia  whilst 
the  apparatus  is  being  removed.  In  cases  of  double  rupture  in 
infants  an  indiarubber  band  with  two  pneumatic  air-pads  (Fig.  356^, 
arranged  so  as  to  fit  over  the  inguinal  canals,  and  with  suitable 
straps  and  studs,  will  often  suffice,  and  is  certainly  more  comfort- 
able than  a  spring  truss.  In  addition  to  such  pressure,  it  is  im- 
portant to  remove  all  causes  of  intra-abdominal  tension,  as  by  cir- 
cumcision, where  phimosis  is  present,  or  by  regulating  the  bowels. 

The  Radical  Onre  of  inguinal  hernia  is  an  operation  to  which 
much  attention  has  been  directed  of  late  years,  since  its  value  was 
brought  prominently  before 
the  profession  by  the  late 
Professor  John  Wood  and 
others.  It  is  very  largely 
employed  at  the  present 
day,  though  there  are  still 
surgeons  who  only  advocate 
its  use  under  exceptional 
circumstances,  appealing  to 
the  frequent  recurrence  after 
operation  as  an  argument 
against  its  adoption.  Whilst 
fully  admitting  that  recur- 
rences are  more  frequent 
than  they  should  be,  we  look 
on  them  as  either  being  due 
to  an  error  of  judgment  in 
the  selection  of  the  cases  for 
operation,  or  as  resulting 
from  imperfect  technique,  or  from  inefficient  after-treatment. 

The  selection  of  cases  for  an  operation  of  this  type,  which  is  not 
an  essential,  but  only  a  desirable  means  of  treatment  (or,  as  it  is 
sometimes  termed,  an  operation  de  complaisance) ,  is  a  matter  requir- 
ing considerable  judgment  and  discrimination.  In  an  individual 
whose  occupation  does  not  subject  him  to  heavy  strain  or  exer- 
tion, and  who  possesses  a  hernia  which,  under  ordinary  circum- 
stances, is  easily  commanded  by  a  suitably  applied  truss,  no 
operation  is  absolutely  necessary  ;  although  one  is  perfectly 
justified  in  urging  him  to  submit  to  it,  since  he  will  be  thereby 
freed  from  the  irksomeness  of  wearing  a  truss,  and  from  the  risks 
of  possible  strangulation.  If,  however,  the  subject  is  a  labouring 
man,  exposed  to  injury  and  strain,  and  who  may  find  it  difficult 
to  provide  a  suitable  series  of  trusses,  the  operation  should  always 
be  undertaken  unless  distinctly  contra-indicated  (i)  by  a  general 
inherited  weakness  of  the  abdominal  muscles ;  (2)  by  a  relaxed 
and  atonic  condition  of  the  abdominal  parietes,  which  is  so 
commonly  associated  in  elderly  people  with  slipping  downwards 


Fig.  356.  —  Indiarubber  Band  Truss, 
WITH  Air-pads,  for  Infants. 

The  air-pads  fit  around  the  root  of  the 
penis,  and  are  inflated  through  the 
tube  tied  up  in  front.  The  under- 
straps  fit  round  the  child's  thighs. 
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of  the  mesenteric  attachment  of  the  intestine  (enteroptosis),  so 
that  the  hypogastrium  obviously  bulges ;  or  (3)  by  such  con- 
stitutional disease  as  precludes  all  unnecessary  operative  inter- 
ference. ^4)  Again,  in  cases  of  extensive  irreducible  hernia,  the 
return  of  large  masses  of  intestine  which  have  lain  for  years  in 
the  hernial  sac  so  increases  the  intra-abdominal  tension  as  fre- 
quently to  determine  recurrence  locally  or  elsewhere,  and  therefore 
operative  interference,  though  very  desirable  owing  to  the  great 
risk  of  strangulation  incurred  by  the  patient,  is  often  followed 
by  very  bad  results,  unless  the  patient  has  previously  been  put 
through  a  course  of  semi -starvation  and  persistent  taxis  in  order 
to  gradually  reduce  the  size  of  the  protrusion. 

As  to  the  best  age  at  which  to  operate,  statistics  definitely 
prove  that  it  is  essentially  an  operation  of  adolescence,  the  results 
gradually  getting  worse  as  the  age  increases.  Young  children 
should  not  be  touched  until  careful  truss  pressure  for  a  year  has 
failed,  or  unless  it  is  impossible  to  keep  up  the  hernia  by  such 
treatment.  In  any  case  it  is  perhaps  wiser  to  delay  it  until  the 
age  of  three,  owing  to  the  risk  of  infection  of  the  wound  from  the 
constant  saturation  of  the  dressings  with  urine. 

Very  many  different  operations  have  been  described  and 
practised  by  various  surgeons ;  in  all  probability  some  of  them 
are  unnecessarily  complicated,  and  can  only  be  briefly  alluded  to. 
The  plan  we  now  employ  in  almost  all  cases  is  known  as  Basstni's 
operation  ;  it  appears  to  us  as  one  of  the  most  scientific  of  all  those 
that  have  been  suggested,  since  it  reproduces  more  accurately  than 
any  other  the  normal  structure  of  the  parts.  The  instruments 
required  are  scalpels,  forcipressure  forceps,  dissecting  forceps,  re- 
tractors, transfixion  needle,  curved  hernia  needles,  and  scissors. 
The  operation  may  be  described  in  the  following  stages  :  (i)  The 
pubic  region  having  been  previously  shaved  and  thoroughly 
purified,  an  incision  is  made  in  the  direction  of  the  inguinal  canal 
and  cord,  about  2J  inches  in  length,  its  centre  being  a  little  above 
the  external  abdominal  ring.  This  is  carried  through  the  skin  and 
subcutaneous  tissues  until  the  structures  of  the  cord  are  reached, 
the  superficial  external  pudic  artery  being  necessarily  divided  en 
route  ;  the  pillars  of  the  ring  are  clearly  defined,  and  the  external 
oblique  aponeurosis  slit  up  for  about  J  inch  beyond  the  a|>ex  of 
the  ring  in  the  direction  of  the  cord.  (2)  The  sac  has  now  to  be 
identified  ;  if  the  hernia  is  one  of  old  standing,  or  contains  adherent 
omentum  or  intestine,  it  is  easily  recognised  ;  but  if  it  is  thin, 
empty,  and  of  recent  formation,  and  especially  in  the  case  of  a 
bubonocele,  its  identification  may  be  a  matter  of  some  difficulty. 
The  structures  of  the  cord  are  lifted  up  out  of  the  wound,  spread 
out  over  the  fingers,  the  coverings  divided,  and  the  white  convex 
border  of  the  fundus  of  the  sac  looked  for.  It  is  sometimes 
necessary  to  induce  vomiting  by  titillation  of  the  fauces,  in  order 
to  cause  the  hernia  to  protrude,  particularly  when  it  is  of  the 
direct  type.     (3)  If  the  sac  is  empty,  it  is  freed  from  its  connection 
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with  the  structures  of  the  cord  without  opening  it,  and  isolated  as 
f»r  as  or  beyond  the  internal  abdominal  ring,  as  indicated  by  a 
collar  of  fatty  subperitoneal  tissue  surrounding  the  neck.  If  the 
hernia  is  irreducible,  the  sac  is  laid  open,  its  contents  freed  from 
adhesions,  and  the  intestine  returned  into  the  abdomen,  whilst 
omental  tissue  is  removed,  and  the  stump  replaced.  The  greatest 
gentleness  must  be  employed  in  dealing  with  the  intestines  '  if  a 
considerable  amount  is  present  it  must  be  surrounded  by  a  cloth 
wrung  out  of  warm  sterilized  salt  solution  Adhesions  are  care- 
fully divided  either  by  the  hnger  or  between  ligatures     if  closely 


I^'c    357.— Bassini's  Operation  for  Radical  Core  op  Hernia 
.',  Spencer  Wells's  forceps  holJingaside  Ihed     ded  port  onsofexlernal 


oblique  aponeurosis  ;  B  arched  fibres  of  interna!  obi  que  c 
the  inner  side  with  the  conjoined  tendon  C  hook  or  relractor  holding 
aside  the  spermatic  cord  D  D  D  D  deep  s  Ik  stitches  passed  behind  the 
cord  through  the  deepest  fibres  of  Poupsu-t  s  ligament  on  the  outer  aide, 
and  conjoined  tendon  on  the  inner  (The  cutaneous  incision  and  the 
incision  through  the  external  oblique  are  here  shown  much  greater  than 
would  actually  be  undenaken  in  order  lo  demonstrate  clearly  the  deeper 
parts.) 

adherent  to  the  sac,  it  may  he  necessary  to  leave  a  small  portion 
of  this  attached  to  the  gut,  which  is  then  returned.  Omentum, 
whether  adherent  or  not,  should  be  removed,  as  the  elongated 
fringes  are  very  liable  to  contract  adhesions  to  the  abdominal 
parieles,  and  subsequently  produce  mischief.  In  removing 
omentum,  it  is  not  advisable  to  encircle  a  large  mass  with  a 
single  ligature,  as  the  vessels  are  less  securely  commanded,  and 
a  pocket  or  pucker  may  be  produced,  possibly  leading  to  internal 
strangulation  at  a  later  date.  Small  portions,  including  one  or 
more  of  the  larger  vessels,  should  be  taken  up  one  after  aoother, 
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and  tied  separately  and  with  advantage  at  different  levels,  so  as 
to  assist  in  the  subsequent  return  of  the  stump.     The  protruded 
mass  is  then   cut    away  below  the  ligatures,    and   the   stump 
replaced   after    seeing  that   no  bleeding    point    remains    unse- 
cured.    The  sac,  being  now  emptied,  is  isolated  as  far  as  the 
internal    ring.     (4)  The  neck  is  then    transfixed    as    high    as 
possible,  and  ligatured  with  sterilized  silk,  and  the  sac  cut  off 
below  the  ligature,  the  stump  retracting  well  above  the  internal 
ring,  and  presenting  a  flush  surface  towards  the  intestines,  as  we 
have  been  able  to  demonstrate  in  a  recent  post-mortem  specimen, 
obtained  from  a  patient  who  died  of  pulmonary  embolus  ten  days 
after  operation.     (5)  The  tissues  of  the  cord  are   carefully  ex- 
amined, and  any  varicose  spermatic  veins  removed,  as  also  any 
downgrowths  of  the  subperitoneal  fat  and  possibly  portions  of  the 
cremaster.     (6)  The  opening  in  the  abdominal  parietes  is  closed 
by  a  row  of  sutures  passing  through  the  arched  fibres  of  the 
internal  oblique  and  transversalis  muscles,  or  through  the  con- 
joined tendon  on  the  inner  side,  and  through  Poupart's  ligament 
on  the  outer,  the  stitches  being  all  placed  behifid  the  cord.     To 
effect  this,  the  cord  is  drawn  up  out  of  the  wound  and  held  aside 
by  a  retractor  (Fig.  357,  C),  whilst  the  divided  margins  of  the 
external   oblique  aponeurosis  are  grasped   by  pressure   forceps 
(A,  A^).     Gentle  traction  on  the  lower  pair  enables  the  deep>est 
portion   of  Poupart's   ligament   to   be  defined   and   seen.     The 
stitches  must  secure  a  good  hold  of  the  tissues,  but  should  not 
include  the  external  oblique  aponeurosis,  and  when  dealing  with 
Poupart's  ligament  the  proximity  of  the  iliac  vessels  must  not  be 
forgotten.    It  is  wise  to  utilize  interrupted  stitches  and  not  loop>ed 
or  mattress  sutures  as  recommended  by  some  authorities,  since 
the  latter  tend  to  strangle  the  portions  of  tissue  included  in  their 
grasp.     The  opening  in  the  abdominal  parietes  is  in  this  way 
commanded  as  far  down  as  the  pubic  spine,  but  sufficient  room 
must  be  left  at  the  upper  end  for  the  passage  of  the  cord,  undue 
constriction  of  which  would  cause  atrophy  of  the  testis ;  some- 
times it  is  desirable  to  introduce  a  stitch  above  the  cord,  in  order 
to  command  a  spot  where  recurrence  is  not  uncommon.     When 
the   three  or   four   needful   stitches  have  been   introduced   and 
tightened,  the  cord  is  replaced,  and  the  divided  portions  of  the 
external  oblique  are  sutured  together  over  it.     (7)  The  wound  in 
the  skin  is  closed  by  a  continuous  suture,  and  usually  no  drainage- 
tube  is  needed. 

After-Treatment. — The  patient  is  placed  in  bed  with  the  head 
low,  and  the  knees  slightly  flexed  over  a  pillow.  The  wound,  as 
a  rule,  does  not  require  dressing  for  seven  or  eight  days,  when, 
on  removal  of  the  stitches,  it  should  be  found  completely  healed, 
if  asepsis  has  been  maintained.  The  patient  should  turn  to  the 
opposite  side  in  order  to  pass  water,  and  the  greatest  care  must 
be  taken  to  prevent  the  dressing  becoming  soiled.  Occasionally 
retention  of  urine  follows  this  operation,  necessitating  the  use  of 
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a  catheter.  In  the  case  of  children,  it  is  well  to  seal  the  parts 
down  by  a  collodion  dressing,  and  by  preference  the  collodion 
should  be  of  the  flexile  type,  but  with  the  guncotton  replaced  by 
celloidin  {celloidin  collodion). 

The  recumbent  posture  should  be  maintained  for  three  weeks, 
and  nothing  but  the  slightest  work  undertaken  for  at  least  six 
weeks,  and  no  violent  effort  until  six  months  after  the  operation. 
Under  such  circumstances  the  use  of  a  truss  is  unnecessary,  and, 
indeed,  we  consider  that  it  is  imdesirable,  as  its  pressure  is  liable 
to  produce  atrophy  of  the  newly-formed  cicatricial  tissue.  When, 
however,  the  abdominal  walls  are  congenitally  weak,  or  if,  unfor- 
tunately, the  wound  has  suppurated,  the  deep  stitches  coming 
away,  it  is  advisable  to  use  a  light  truss  for  a  time. 

The  treatment  of  cofigenital  hernia  differs  in  no  particular  from 
that  already  described,  except  that  the  sac  must  be  divided  below 
as  well  as  above,  and  the  lower  opening  secured  by  suture  or 
ligature,  so  as  to  close  the  cavity  of  the  tunica  vaginalis.  The 
operation  often  proves  difficult  owing  to  the  intimate  adhesions 
between  the  sac  and  the  structures  of  the  cord,  and  it  is  some- 
times impracticable  to  completely  isolate  the  neck  of  the  sac.  In 
many  cases  the  old-fashioned  Mitchell  Banks'  operation  suffices 
for  a  congenital  hernia. 

The  other  operations  which  require  to  be  mentioned  are  as 
follows : 

(a)  In  Mitchell  Banks'  Operation^  the  sac  is  isolated  and  removed 
as  high  as  the  internal  ring  without  any  division  of  the  external 
oblique. '  Stitches  are  then  introduced  through  the  conjoined 
tendon  and  Poupart's  ligament  respectively,  including  the  external 
oblique  in  their  grasp,  and  passing  in  front  o/the  cord.  It  is 
obvious  that  by  such  a  plan  the  deep  nng  cannot  be  closed  as 
accurately  as  in  Bassini's  operation.  It  may  suffice,  however,  in 
a  few  of  the  simpler  congenital  cases. 

{h)  Ball's  Operation  consists  in  freeing  the  peritoneum  on  the 
inner  aspect  of  the  internal  abdominal  ring,  and  then  the  sac, 
after  being  isolated,  is  twisted  into  a  tense  cord,  so  as  to  throw 
it  into  a  series  of  folds,  thereby  producing  a  prominence  internally 
rather  than  an  infundibuliform  depression.  To  prevent  untwist- 
ing, a  ligature  is  tied  around  it  as  high  as  possible,  and  it  is  also 
transfixed  below  the  ligature  by  a  thread,  the  ends  of  which  are 
passed  through  the  abdominal  parietes. 

{c)  In  what  is  known  as  Barker's  Operation  the  neck  of  the  sac 
is  isolated,  ligatured,  and  divided,  the  fundus  being  left  in  situ, 
whilst  the  thread  used  in  tying  the  neck  is  employed  as  the  first 
suture  to  close  the  deep  part  of  the  canal ;  by  this  means  it  is 
hoped  that  the  neck  of  the  sac  will  be  displaced,  and  hence  more 
satisfactorily  occluded.  It  is  very  doubtful,  however,  whether 
this  really  occurs. 

(d)  In  Macewen's  Method  the  aponeurosis  of  the  external  oblique 
is  most  carefully  maintained  intact,  and  the  inguinal  canal  is 
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explored  through  the  external  abdominal  ring.  The  sac  is  freed 
from  its  surroundings,  and  this  liberation  goes  on  for  about  an 
inch  all  round  the  internal  abdominal  ring.  A  silk  suture  is  then 
tied  to  the  fundus  of  the  sac,  and  is  carried  by  a  curved  needle 
through  the  centre  of  the  sac  from  above  downwards  and  again 
through  the  neck  of  the  sac  from  below  upwards.  The  needle 
is  then  introduced  through  the  inguinal  canal  under  the  loosened 
abdominal  parietes,  and  is  made  to  emerge  through  the  abdominal 
muscles  a  little  above  the  inguinal  canal ;  the  silk  thread  is  carried 
through  this,  and  by  a  little  traction  the  sac  is  carried  in,  doubled 
up,  and  implanted  as  a  pad  across  the  internal  ring.  This  thread 
is  held  by  an  assistant  during  the  next  step  of  the  operation.  This 
consists  in  closing  the  canal  by  one  or  more  looped  sutures,  passed 
in  such  a  way  as  to  draw  up  Poupart's  ligament  over  the  arched 
fibres  of  the  internal  oblique  in  front  of  the  cord.  Finally,  the 
thread  used  for  the  fixation  is  drawn  tight,  and  its  free  end 
employed  to  close  the  external  abdominal  ring  to  a  sufficient  extent. 
The  results  of  this  proceeding  are  very  good,  but  it  is  a  more  diffi- 
cult operation  than  Bassini's,  and  one  loses  the  advantage  of  opening 
the  canal  more  freely,  and  thereby  exploring  the  structures  of  the 
cord.  One  is  frequently  finding  subperitoneal  lipomata  in  the 
canal,  and  these  would  inevitably  be  left,  and  would  possibly  lead 
to  a  recurrence  of  the  hernia,  if  the  canal  had  not  been  opened  up. 

(e)  Halsted's  Operation  is  much  the  same  as  Bassini's,  except 
that  the  fibres  of  the  internal  oblique  are  also  divided  at  the  outer 
margin  of  the  internal  ring,  and  the  cord  displaced  upwards  and 
outwards  through  this  opening,  so  that  at  the  spot  at  which  it 
pierces  the  abdominal  parietes  it  may  be  surrounded  by*muscular 
fibres.  The  canal  is  then  closed  as  in  Bassini's  operation,  whilst 
the  external  oblique  is  also  sutured  behind  the  cord,  which  is  thus 
made  a  subcutaneous  structure.  We  see  no  special  advantage  to 
be  gained  by  this  departure  from  Nature's  method  of  conducting 
the  cord  and  its  structures  through  the  abdominal  wall  in  an 
oblique  direction. 

Secorrence  after  Operation  is  unfortunately  met  with  only  too 
frequently,  and  statistics  go  to  prove  that  in  the  great  majority 
of  cases  it  happens  within  the  first  twelve  months.  As  already 
stated,  it  may  be  due  partly  to  an  injudicious  selection  of  cases, 
partly  to  errors  of  technique,  and  in  part  to  a  faulty  after- 
treatment,  the  patient  being  given  too  much  liberty  at  too  early  a 
date.  In  connection  with  this  we  would  especially  emphasize  the 
necessity  for  isolating  the  sac  as  far  as  possible,  since  otherwise 
the  infundibuliform  opening  at  the  top  of  the  closed  peritoneal 
canal  is  certain  to  persist.  Another  not  uncommon  cause  of 
recurrence  is  septic  contamination  of  the  wound ;  if  the  deep 
stitches  are  not  involved,  no  great  harm  is  done,  but  whenever 
they  have  l)een  removed  or  come  away  it  is  wise  to  use  a  truss 
subsequently  as  a  precautionary  measure.  Again,  the  mere 
restoration  of  a  mass  of  intestine  or  omentum  into  the  abdominal 


cavity  may  suffice  to  raise  the  intra-abdominal  pressure,  and  thus 
predispose  to  a  recurrence ;  hence  the  importance  of  removing 

fis  much  omental  tissue  as  possilile  in  all  bad  cases.  Relapses 
may  also  be  due  to  splitting  or  tearing  of  the  tendinous  structures 
around,  either  by  the  mere  passage  of  the  needle,  or  by  the  traction 
induced  by  tightenin;:;  the  sutures ;  indeed,  it  is  often  the  case 
that  a  hernia  originally  oblique  may  after  operation  be  followed 
by  one  that  is  direct,  and  probably  from  this  cause. 

Whenever  it  appears  likely  that  recurrence  may  occur,  a  truss 
should  be  ordered.  If,  however,  a  hernia  has  developed,  a  second 
operation  should  be  performed,  if  the  condition  of  the  abdominal 
parietcs  warrants  it. 

Femoral  Hernia.  —  A  femoral  hernia  is  one  which,  travelling 
down  the  crura!  canal,  presents  at  the  inner  and  upper  part  of  the 
thigh  through  the  saphenous  opening.  It  occurs  most  commonly 
in  women,  on  account  of  the  greater  expansion  of  the  iliac  crests 
allowing  increased  space  beneath  Poupart's  ligament,  and  especi- 
ally in  those  who  have  borne  children.  During  parturition  the 
inguinal  regions  are  in  a  measure  protected,  and  hence  inguinal 
hernia  is  rarely  caused  in  this  way.  The  crural  canal  constitutes 
the  inner  compartment  of  the  femoral  sheath,  a  space  usually 
occupied  by  fatty  cellular  tissue,  lymphatic  vessels,  and  perhaps 
a  lymphatic  gland.  It  is  about  J  inch  in  length  anteriorly,  and 
il  inches  along  its  posterior  wall;  it  is  closed  above  by  a 
Ihickened  portion  of  the  subserous  cellular  tissue  known  as  the 
septum  crurale,  and  its  lower  end  is  formed  by  the  saphenous 
opening,  and  closed  by  the  cribriform  fascia.  Hence  a  femoral 
hernia,  as  it  passes  downwards,  receives  ihc  following  coverings: 
(a)  peritoneum  ;  (6)  subserous  cel- 
lular tissue,  including  the  septum 
crurale,  a  layer  sometimes  known 
as  the  fascia  propria,  and  occa- 
sionally represented  by  a  thick 
fatly  envelope ;  (c)  the  anterior 
layer  of  tlie  femoral  sheath,  derived 
from  the  fascia  transversalis;  (rf) 
cribriform  fascia ;  (e)  subcutaneous 
tissue;  and  (/)  skin.  In  its  passage 
it  is  situated  immediately  internal 
to  the  femoral  vein,  and  pressure 
upon  this  may  produce  cedema  of 
the  leg,  whilst  Gimbemat's  liga- 
ment lies  to  the  inner  side  of  the 

neck  of  the  sac.  The  spermatic  cord  or  round  ligament  passes 
just  above  and  internal  to  it,  but  on  a  superficial  plane,  whilst 
the  epigastric  artery  is  not  very  far  from  the  outer  side  of  the 
neck.  Occasionally  the  obturator  artery  arises  from  this  latter 
vessel  (once  in  three  and  a  half  subjects) ;  it  either  p '"  '^- 
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inner  side  of  the  neck  of  the  sac  along  the  border  of  Gimbernat's 
ligament  (once  in  seventy-five  times),  but  more  commonly  runs 
between   the   neck  and   the   femoral  vein.     When   once   it    has 
emerged  from  the  saphenous  opening,  a  femoral  hernia  tends  to 
pass  upwards  and  outwards  along  Poupart's  ligament  towards  the 
anterior  superior  iliac  spine,  being  guided  by  the  attachment  of 
the  deep  layer  of  the  superficial  fascia ;   when  of  large  size,  it 
may  extend  considerably  above  the  level  of  Poupart's  ligament. 
Femoral   hemiae   are  less  likely  to  contain  omentum   than   the 
inguinal  variety :  a  portion  of  the  ileum  is  most  often  present,  but 
occasionally  the  ovary  or  Fallopian  tube  may  be  found  in  the  sac. 
The  Signs  of  a   femoral   hernia  are  very  characteristic.      A 
swelling  with  an  impulse  on  coughing,  and  more  or  less  reducible, 
forms  on  the  inner  side  of  the  thigh,  its  neck  or  aperture  of*  com- 
munication with   the  abdomen   lying  to  the  inner  side  of  the 
femoral  vessels,  and  to  the  outer  side  of  the  pubic  spine,  which 
can  always  be  felt  (Fig.  358).    There  is  usually  but  little  difficulty 
in  making  a  diagnosis,  although   occasionally  considerable  care 
is  needed,  and  especially  in  distinguishing  it  from  the  following 
conditions :    (a)  From    inguinal  hernia^  which   is   more   common 
in  young  males,  its  neck  occupying  the  inguinal  canal,  and  the 
saphenous  opening  being  free  ;  whilst  it  is  also  above  and  internal 
to  the  pubic  spine,  and  above  Poupart's  ligament  at  its  point  of 
exit ;  it  tends  to  pass  downwards  into  the  scrotum,  or  in  females 
into  the  labium.     Femoral  hernia,  on  the  other  hand,  usually  (but 
not  invariably)  occurs  in  women  over  twenty- five  years  of  age  ; 
the  inguinal  canal  is  free,  whilst  the  neck  is  in  the  situation  of  the 
crural  canal,  below  and  external  to  the  pubic  spine,  and  below 
Poupart's  ligament ;  moreover,  it  travels  upwards  and  outwards, 
the  labium  being  unaffected,     (b)  An  enlarged  lymphatic  gland  over 
the  saphenous  opening  may  simulate  this  condition  very  closely  ; 
but  the  absence  of  impulse  on  coughing  and  of  the  usual  hernial 
signs  is  generally  sufficient  to  distinguish  it ;  when,  however,  the 
hernia  is  purely  omental  and  irreducible,  the  impulse  is  so  slightly 
marked  that  correct  diagnosis  in  a  stout  woman  is  often  difficult 
without  an  exploratory  incision,     {c)  A  small  lipoma  in  the  canal 
somewhat  resembles  a  hernia,  but  the  limitation  of  the  tumour, 
its  greater  mobility,  and  the  absence  of  an  impulse  on  coughing, 
should    suffice   to    prevent   any   mistake.      {d)    A    psoas  abscess 
pointing  at  the  saphenous  opening   resembles  a  hernia  in   the 
existence  of  a  reducible  swelling  with  an  expansile  impulse  on- 
coughing.     It  is  distinguished  from  it  by  the  facts  that  there  is  no 
gurgle  on  reduction  ;  that  the  abscess,  as  it  passes  under  Poupart's 
ligament,  lies  to  the  outer  side  of  and  behind  the  vessels ;  and  that 
distinct  fluctuation  occurs  between  the  swelling  in  the  saphenous 
opening  and  the  tumour,  which  can  always  be  felt  in  the  iliac 
fossa ;    the  characteristic  signs  of  spinal  caries  are  also  usually 
present,     (e)  In  varix  of  the  sapheua,  if  a  pouch  or  so-called  ampulla 
forms  close  to  its  entrance  into  the  femoral  vein,  it  may  be  mis- 
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taken  for  a  femoral  hernia  on  account  of  the  marked  impulse  on 
coughing,  and  because  the  swelling  disappears  on  assuming  the 
recumbent  posture.  It  is,  however,  usually  associated  with  the 
signs  of  varix  below,  and  by  the  fact  that,  although  pressure  is 
made  over  the  upper  part  of  the  crural  canal  after  the  vein  has 
been  emptied,  the  swelling  regains  its  ordinary  size  when  the 
patient  stands  up. 

Treatment. — When  reducible  and  of  small  size,  a  femoral  hernia 
may  be  treated  by  the  use  of  a  truss^  similar  in  nature  to  that 
used  for  an  inguinal  hernia,  except  that  the  pad  extends  some- 
what lower,  so  as  to  maintain  pressure  along  the  course  of  the 
canal.  A  badly  fitting  truss  may  compress  the  femoral  vein,  and 
lead  to  oedema  of  the  leg. 

Operative  Treatment  is  undertaken  either  for  the  relief  of 
strangulation,  or,  if  a  radical  cure  is  desired,  as  an  ophation  de 
complaisance.  The  remarks  already  made  as  regards  the  cure  of 
inguinal  hernia,  and  the  general  pnnciples  there  enunciated,  apply 
also  to  this  variety.  Two  main  methods  of  operating  are  em- 
ployed :  {a)  The  sac  is  exposed  by  a  vertical  incision  along  the 
course  of  the  crural  canal,  emptied  of  its  contents  by  reduction  of 
intestine  and  removal  or  reduction  of  omentum,  and  cut  away 
after  transfixing  and  tying  the  neck.  The  deep  ring  is  then  com- 
manded by  one  or  two  sutures  passed  vertically  between  the  fascia 
over  the  pectineus  and  the  inner  end  of  Poupart*s  ligament ;  this 
must,  however,  not  be  tied  too  tightly,  for  fear  of  constricting  the 
femoral  vein,  {h)  Watson  Cheyne  recommends  that  a  portion 
of  the  pectineus  muscle  should  be  dissected  up,  and  fixed  in  the 
crural  canal  by  means  of  sutures  ;  and  he  claims  thereby  to  have 
had  very  satisfactory  results.  The  same  precautions  as  to  after- 
treatment  must  be  adopted  as  in  inguinal  hernia. 

Umbilical  Hernia. — Three  different  forms  of  umbilical  hernia 
are  described. 

1.  Congenital  Umbilical  Hernia,  or  Ezomphalos,  is  an  exceed- 
ingly rare  condition,  due  to  imperfect  closure  of  the  abdominal 
walls,  as  a  result  of  which  the  intestine  is  not  entirely  withdrawn 
into  the  abdomen  at  birth,  but  is  found  in  a  cavity  at  the  base  of 
the  umbilical  cord,  which  is  bulbous  and  enlarged.  If  the  con- 
dition is  overlooked,  it  may  be  included  in  the  ligature  with  which 
the  cord  is  tied,  and  fatal  strangulation,  or  at  the  best  a  faecal 
fistula,  will  result.  If  left  untreated  until  the  cord  has  separated, 
the  peritoneal  cavity  will  be  laid  open,  and  septic  peritonitis 
ensue.  The  only  treatment  is  immediate  laparotomy,  reduction 
of  the  gut,  and  closure  of  the  umbiHcal  opening  by  sutures. 

2.  The  Umbilical  Hernia  of  InfEints  and  Toung  People,  or,  as  it 
is  commonly  called,  *  starting  of  the  navel,'  is  due  to  weakness  of 
the  umbilical  cicatrix,  which  yields  before  the  intra-abdominal 
pressure.  Its  occurrence  is  often  determined  by  chronic  consti- 
pation or  phimosis,  necessitating  continual  straining  in  order  to 
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evacuate  the  bowels  or  bladder.  The  condition  rarely  persists 
till  adult  life  is  reached,  and  it  is  readily  amenable  to  treatment. 
This  consists  in  regulating  the  bowels,  the  performance  of  cir- 
cumcision, if  necessary,  whilst  the  local  condition  is  dealt  with 
by  strapping  the  abdominal  wall  in  such  a  way  as  to  tuck  the 
umbilical  cicatrix  inwards ;  no  pad  is  required.  In  persistent 
cases  it  may  be  necessary  to  lay  the  sac  open  and  remove  it, 
suturing  the  parts  together,  as  described  in  detail  below. 

3.  The  so-called  Umbilical  HemiA  of  Adtdts  is  usually  due  to  a 
protrusion  of  omentum  or  intestine  through  an  opening  in  the 
linea  alba,  either  immediately  above  or  below  the  umbilicus,  the 
former  being  the  more  common.  It  occurs  most  frequently  in 
women  who  have  borne  children,  being  sometimes  due  to  actual 
rupture  of  the  linea  alba  and  separation  of  the  recti  muscles.  In 
such  cases  it  is  possible  that  the  peritoneum  is  also  torn,  and  the 
intestines  extravasated,  as  it  were,  beneath  the  skin.  A  peritoneal 
sac,  is,  however,  usually  seen,  but  in  old-standing  cases  it  is  ex- 
tremely attenuated,  and  so  adherent  to  surrounding  parts  as  to  be 
unrecognisable,  whilst  the  contents  may  be  matted  together  in 
an  almost  inextricable  confusion.  In  such  cases  obstruction  is 
very  liable  to  ensue,  and  if  combined,  as  is  not  uncommon,  with  a 
subacute  form  of  inflammation,  it  may  even  run  on  to  strangula- 
tion. Moreover,  the  skin  over  the  tumour  becomes  stretched, 
atrophic,  and  not  unfrequently  ulcerated,  so  that  perforation  may 
threaten.  The  hernia  is  often  lobulated  in  character,  and  a  con- 
siderable deposit  of  fat  may  sometimes  surround  it. 

Treatment. — When  of  large  size,  and  occurring  in  stout  indi- 
viduals, it  should  be  supported  by  a  bag  truss,  whilst  the  patient 
is  placed  on  such  dietetic  and  hygienic  measures  as  shall  assist 
in  the  reduction  of  excessive  corpulency.  In  favourable  cases 
operative  treatment  can  be  undertaken.  A  vertical  incision  is 
made  over  the  site  of  the  tumour,  and  to  effect  this  without 
wounding  the  subjacent  gut,  it  may  be  advisable  to  pinch  up  the 
skin  on  either  side,  and  cut  it  by  transfixion.  The  sac  is  then 
opened,  the  incision  being  enlarged,  if  necessary,  so  as  to  allow 
the  contents  to  be  drawn  aside  and  the  opening  in  the  abdominal 
wall  exposed.  When  the  intestine  has  been  reduced  and  omentum 
removed,  the  sac  is  dissected  up  to  the  margins  of  the  opening 
into  the  abdomen,  which  is  usually  small  in  size  and  circular  in 
shape,  whilst  the  edges  are  firm  and  thickened.  The  sac  may  now 
be  cut  away  close  to  the  opening,  and  all  bleeding-points  secured. 
The  aperture  is  then  closed  in  the  following  way :  Several  deep 
transverse  sutures  are  passed  through  the  whole  thickness  of  the 
abdominal  wall  on  each  side,  and  tightened  after  a  row  of  inter- 
rupted sutures  has  drawn  the  peritoneal  surfaces  into  contact. 
By  this  means  the  circular  aperture  is  obliterated  and  the  margins 
united  in  the  median  line.  The  external  wound  may  now  be 
closed,  any  redundant  skin  being  cut  away ;  it  is  usually  safer  to 
insert  a  drainage-tube  in  the  more  extensive  cases. 
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Most  surgeons  recommend  that  the  fibrous  margins  of  the  deep 
opening  should  be  freely  removed  by  dissection  before  the  passage 
of  the  sutures,  so  as  to  expose  the  fibres  of  the  recti  muscles,  and 
permit  of  their  approximation  after  the  peritoneum  has  been 
turned  in  and  stitched ;  the  suggestion  is  a  good  one,  since  the 
union  of  healthy  vascular  tissue  must  always  be  more  favourable 
than  that  of  two  anaemic  cicatricial  edges.  To  accomplish  this 
satisfactorily,  it  is  often  necessary  to  prolong  the  incision  up  and 
down  for  some  distance,  since  the  recti  muscles  are  usually 
displaced  laterally  and  must  be  freely  detached  from  their  sheaths 
if  they  are  to  be  brought  together  in  the  middle  line.  Silkworm 
gut  may  be  used  with  advantage  in  these  cases  for  the  deep  sutures, 
since  it  remains  unabsorbed. 

A  Ventral  Hernia  is  the  term  used  in  describing  any  protrusion  occurring  at 
some  spot  in  the  anterior  abdominal  wall  other  than  those  already  mentioned. 
Several  forms  may  be  met  with  : 

1.  It  not  uncommonly  consists  of  a  protrusion  of  subserous  fatty  tissue 
through  a  congenital  or  acquired  opening  in  the  linea  alba,  lines  semilunares, 
or  lineae  transversae,  especially  at  the  junctions  of  the  former  and  latter.  They 
are  more  common  above  than  below  the  umbilicus,  and  if,  as  not  unfrequently 
happens,  the  fatty  tissue  proliferates,  a  localized  tumour  resembling  a  lipoma 
is  produced,  and  goes  by  the  name  of  a  '  fatty  hernia  of  the  linea  alba.'  A 
portion  of  peritoneum  is  drawn  through  the  opening  into  the  centre  of  these 
masses  when  they  have  persisted  for  some  little  time,  and  a  true  hernia  is  thus 
induced.  A  similar  condition  is  met  with  in  the  inguinal  aind  crural  regipns, 
and  probably  most  of  the  cases  described  as  lipomata  in  these  parts  are  of  this 
nature.  Considerable  pain  and  abdominal  disturbance  (vomiting,  colic,  etc.) 
accompany  almost  every  movement  of  the  body,  being  caused  partly  by  the 
traction  of  the  peritoneum,  partly  by  the  constriction  of  the  neck  of  the  sac 
against  the  sharp  edges  of  the  small  opening.  Treatment  consists  in  the 
removal  of  the  projecting  mass,  care  being  taken  not  to  include  any  viscera 
in  the  suture  with  which  the  base  is  surrounded.  The  stump  is  pushed  back 
into  the  abdomen,  and  the  opening  closed  by  deep  sutures. 

2.  After  operations  involving  the  division  of  the  abdominal  parietes,  ventral 
hernia  may  be  caused  by  the  yielding  of  the  cicatrix,  especially  if  the  wound 
suppurates,  and  the  deep  stitches  come  away  or  are  removed,  or  if  the  opening 
is  left  patent  for  the  purpose  of  draining  an  intra-abdominal  abscess.  Treatment 
of  such  cases  consists  in  dividing  the  skin  and  subjacent  fibrous  tissues,  defining 
and  refreshing  the  edges  of  the  parietal  wound,  and  drawing  them  together 
with  buried  sutures.  The  peritoneum  need  not  always  be  opened  in  such  a 
procedure,  but  it  is  sometimes  wiser  to  do  so.  Especially  is  this  the  case  when 
a  ventral  hernia  forms  after  an  operation  for  suppurative  appendicitis;  the 
appendix  is  rarely  dealt  with  at  the  primary  operation,  and  the  surgeon  may 
rightly  take  the  opportunity  of  removing  it  during  the  operation  required  for 
the  cure  of  the  hernia. 

3.  Not  unfrequently  in  women  who  have  had  children  the  linea  alba 
stretches  and  yields,  allowing  considerable  separation  of  the  recti  muscles  for 
almost  their  whole  length.  If  placed  in  the  recumbent  posture,  and  told  to 
raise  their  head  and  shoulders  from  the  bed  without  using  their  elbows  for 
support,  the  linea  protrudes  as  a  longitudinal  ridge  of  considerable  breadth. 
Much  discomfort  and  dyspepsia  arises  from  this  cause,  owing  to  the  inefficient 
support  given  to  the  intestines.  A  firm  abdominal  belt  may  be  useful  as  a 
palliative  measure,  but  operation  is  very  desirable.  Thie  thinned  linea  alba 
is  split  down  the  middle  from  top  to  bottom  if  need  be ;  on  one  side — say  the 
right—  it.  together  with  the  neighbouring  rectus  muscle,  is  separated  from  the 
subcutaneous  tissues  and  tucked  under  the  rectus  on  the  left  side,  its  free  end 
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being  secured  by  mattress  sutures  passing  through  it  and  the  left  linea  semi- 
lunaris, and  being  tied  superficially.  The  left  free  edge  is  subsequently 
secured  to  the  right  linea  semilunaris  by  a  row  of  stitches.  In  this  way  the 
abdominal  wall  is  drawn  together  like  a  double-breasted  coat,  and  excellent 
results  follow. 

^  A  Lumbar  Hernia  is  a  condition  of  considerable  rarity,  in  which  the  abdominal 
viscera  protrude  by  the  side  of  the  erector  spinas,  coming  to  the  surface  between 
the  latissimus  dorsi  and  the  external  oblique,  in  the  space  known  as  Petit*s 
triangle.  The  ordinary  signs  of  a  hernia  are  present,  and  with  a  little  care 
the  condition  is  readily  distinguished  from  a  lumbar  abscess.  Treatment  may 
be  conducted  along  the  same  lines  as  for  a  ventral  hernia. 

A  Diaphragmatic  Hernia  is  rarely  recognised  ante-mortem.  A  few  cases  of 
strangulation  have,  however,  been  diagnosed.  It  is  usually  congenital  in 
origin,  arising  from  imperfect  development  of  one  or  both  halves  of  the 
diaphragm  ;  it  is  most  common  on  the  left  side.  It  may,  however,  result  from 
traumatic  lesions,  such  as  stabs,  involving  the  diaphragm.  The  transverse 
colon  or  stomach  generally  protrudes  into  the  thorax,  and  there  is  usually  no 
peritoneal  sac.  Treatment  is  impracticable  in  the  majority  of  instances, 
although  one  or  two  cases  of  traumatic  hernia  have  been  successfully  operated 
on  through  the  chest  wall  and  pleural  cavity,  thus  permitting  the  closure  of 
the  hole  in  the  diaphragm. 

Obturator  Hernia  consists  in  a  protrusion  of  intestine  through  the  upper 
part  of  the  thyroid  foramen,  and  has  usually  been  observed  in  elderly  females. 
It  is  not  often  recognised  in  the  living,  except  when  strangulated,  and  even 
then,  unless  of  considerable  size,  it  is  likely  to  be  overlooked.  It  has,  how- 
ever, been  diagnosed  by  the  fact  that,  in  addition  to  the  general  signs  of 
strangulation,  there  was  a  sense  of  deep  resistance  and  of  fulness  close  to  the 
origin  of  the  adductor  muscles  ;  whilst  pain  was  referred  down  the  obturator 
ner^e  to  the  inner  side  of  the  knee.  Rectal  or  vaginal  examination  may  throw 
some  light  on  the  nature  of  the  case.  Treatment  has  generally  been  confined 
tocasesof  strangulation,  and  in  such  an  incision  is  made  over  the  inner  aspect 
of  Scarpa's  triangle,  and  the  pectineus  divided  or  displaced.  The  sac  when 
found  should  be  opened,  and  strangulation  relieved  by  cutting  upwards,  the 
obturator  vessels  being  usually  situated  below  the  neck  of  the  sac. 

Other  forms  of  hernia,  f.^..  pudio,  pudendal,  vaginal,  souitic.  etc.,  have  been 
described,  but  are  so  uncommon  that  they  need  no  special  mention. 

Abnormal  Oonditions  of  Hemise. 

Irreducibility  of  a  Hernia  is  generally  due  to  the  presence  of 
adhesions,  either  between  the  contents  and  the  sac,  or  between 
the  contents  themselves,  which  are  thus  united  into  a  mass  too 
large  to  pass  through  the  aperture  of  communication  with  the 
abdomen.  This  is  often  associated  with  contraction  of  the  neck 
of  the  sac,  which  arises  either  from  the  pressure  of  an  ill-fitting 
truss  or  the  constant  drag  of  the  contents.  Overgrowth  or  an 
excessive  deposit  of  fat  in  the  omentum  may  result  in  irreduci- 
bility, whilst  cysts  may  occasionally  form,  as  already  described. 

The  local  signs  of  this  condition  are  very  evident,  whilst  dys- 
pepsia, colicky  pains,  and  a  sense  of  dragging  are  among  the  most 
prominent  symptoms. 

Treatment. — i.  It  may  sometimes  be  remedied  hy  forcible  taxis 
applied  at  intervals,  between  which  the  patient  is  kept  in  bed, 
and  an  icebag  applied  so  as  to  contract  the  parts ;  moreover,  the 
patient,  if  fat,  should  l>e  carefully  dieted.     It  is  most  important 
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not  to  operate  on  large  hernias  of  this  nature  until  some  such 
preliminary  treatment  has  been  undertaken ;  the  sudden  reduction 
of  a  large  amount  of  intestine  into  the  abdominal  cavity  has  been 
responsible  for  several  deaths  from  interference  with  the  heart's 
action.  2.  Another  plan  consists  in  the  use  of  what  is  known  as 
the  hinged-cup  truss ;  the  hernia  is  supported  in  a  suitable  leather 
bag  hinged  to  the  lower  part  of  a  truss,  upward  pressure  being 
maintained  by  means  of  an  elastic  spring.  By  the  use  of  one  or 
other  of  these  plans  reduction  may  after  a  time  be  accomplished ; 
but  we  are  not  in  favour  of  any  such  proceedings,  except  in  very 
large  herniae.  3.  In  healthy  individuals,  and  if  the  rupture  is  not 
too  large,  operation  is  preferable  and  much  more  satisfactory, 
omentum  being  removed  and  adhesions  divided,  as  already  de- 
scribed (p.  986).  4.  In  a  few  very  aggravated  cases,  it  is  only 
possible  to  support  the  hernia  by  an  elastic  bag. 

Inflamed  Hernia  is  one  characterized  by  the  existence  of  a 
localized  peritonitis  involving  the  sac,  and  perhaps  also  the  con- 
tents. It  usually  arises  from  injury,  such  as  ill-directed  taxis,  or 
from  injudicious  truss  pressure.  The  symptoms  are  those  of  a 
local  inflammation,  the  part  becoming  hot,  painful,  tender,  and 
swollen,  and  perhaps  the  skin  over  it  red ;  this  is  associated  with 
general  fever,  malaise,  nausea,  and  vomiting,  whilst  constipation 
is  usually  present.  A  condition  is  thus  induced  somewhat  re- 
sembling strangulation ;  but  it  is  distinguished  from  the  latter  by 
the  presence  of  fever  instead  of  shock,  the  absence  of  tension  in  the 
sac,  and  the  character  of  the  vomiting,  which  is  not  faecal.  The 
hernia  is  irreducible,  at  any  rate  for  a  time,  probably  more  on 
account  of  the  pain,  which  prevents  taxis,  than  from  any  mechanical 
reason,  except  in  old-standing  cases  where  previously  formed 
adhesions  exist.  Lymph  is  deposited  on  the  serous  surfaces,  and 
this  usually  leads  to  the  formation  of  adhesions.  Occasionally, 
where  omentum  is  alone  present,  an  attack  of  this  type  may 
result  in  a  natural  cure,  especially  in  the  umbilical  vatriety. 

The  Treatment  consists  in  putting  the  patient  to  bed  and  re- 
stricting his  diet  to  fluids,  whilst  fomentations  are  applied  to 
the  part.  A  little  opium  may  also  be  administered  to  allay  the 
pain,  and  possibly  the  lower  bowel  emptied  by  an  enema. 

Obstmcted  Hernia  is  a  condition  in  which  the  onward  passage 
of  faeces  through  the  gut  contained  in  a  hernial  sac  is  prevented. 
It  is  most  frequently  seen  in  the  umbilical  variety,  and  is  of  course 
irreducible.  It  is  due  to  an  accumulation  of  undigested  food  or 
faeces,  the  condition  being  aggravated  by  the  presence  of  flatus 
derived  from  the  decomposition  of  the  contents  of  the  bowel. 
Nausea  and  vomiting  are  induced,  the  latter,  however,  rarely 
becoming  faeculent,  whilst  constipation  is  usually  present,  although 
the  lower  bowel  may  empty  itself  and  flatus  may  pass.  Locally, 
the  tumour  becomes  distended,  but  not  tense  as  in  strangulation, 
and  a  doughy  mass,  which  can  be  moulded  and  indented  by  the 
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fingers,  is  felt  within  the  sac.  There  is  no  tendeniess,  but  iht 
patient  usually  complains  of  a  good  deal  of  intermittent  rolkk; 
pain.  If  unrelieved,  a  subacute  form  of  inflammation  may  supcf- 
vene,  and  this  may  pass  on  lo  strangulation,  and  even  death. 

Treatment  consists  in  the  use  of  copious  enemala,  and  tlw 
applicatbn  of  an  icebag  to  the  hernia,  followed  by  carefully  applied 
taxis,  so  as  to  assist  the  onward  passage  of  the  impacted  contcots. 
As  soon  as  the  obstruction  is  overcome,  a  brisk  purge  should  be 
administered. 

Strangulated  Hernia. 

A  hernia  is  said  to  be  strangulated  when  the  contents  are  coo- 
stricted  in  such  a  way  as  to  obstruct  and  ultimately  arrest  tbe 
flow  of  blood  in  the  vessels  cont^ned  therein.  Interference  with 
the  passage  of  faeces  is  not  an  essential  in  this  condition,  stoca 
omentum  alone  may  be  involved,  or  the  intestine,  if  present,  aaj 
only  have  a  portion  of  its  lumen  constricted,  as  in  the  form  known 
as  Bicbter's  hernia,  or  in  Littrd's  hernia,  where  a  diverticuluqi  ii 
similarly  affected. 

Two  chief  varieties  of  strangulation  are  described :  tfaon 
occurring  within  the  abdomen,  which  are  dealt  with  more  fiitty 
in  Chapter  XXXIV.,  and  those  which  are  extra-abdominal ;  it  m 
only  the  lalter  to  which  we  shall  now  direct  attention. 

External  Btnncnlatfld  Hernia  arises  in  one  of  two  ways :  («)  Tlie 
hernia  becomes  strangulated  immediately  after  its  formation : 
this  is  most  frequently  seen  in  children  or  adolescents,  the 
hernia  being  then  of  the  congenita]  type,  and  having  a  loo^ 
narrow  sac.  (b)  In  adults  it  more  frequently  results  from  ex- 
trusion of  an  additional  amount  of  the  abdominal  contents  into 
the  sac,  as  the  result  of  some  sudden  violent  effort.  This  conditioa 
usually  obtains  in  old-standing  herni^e,  the  neck  of  the  sac  bavtog 
previously  become  thickened  and  contracted,  either  by  the  preanre 
of  a  truss  or  tbe  irritation  of  the  protruded  viscera.  Tbe  fi ii mi i 
of  these  two  conditions  is  usually  acute  in  character,  the  buter 
more  often  subacute. 

The  site  of  the  constriction  is  either  at  the  neck  of  the  sac,  « 
in  tbe  dense  tissues  external  lo  it,  but  occasionally  it  exists  ela^ 
where.  Most  frequently  the  active  agent  in  the  strangulation  is 
the  thickened  sac  wall  itself;  but  in  femoral  and  umbilical  humia- 
structures  outside  the  sac,  such  as  Gimbernat's  ligament  or  the 
linea  alba,  may  be  [he  actual  cause  of  the  conslrictjoa.  wlulsl  it 
may  also  be  produced  by  the  passage  of  a  coil  of  intcstioe  undar 
a  tigiil  adhesion  or  through  a  slit  or  aperture  in  the  omentum 
contained  in  the  sac.  In  those  hernias  which  become  strangulated 
immediately  after  their  protrusion,  the  constricting  cause  is  in- 
^-ariIlbly  the  resistance  of  the  tissues  surrounding  the  c 
the  alidominal  parietes. 

Pathological  PhenotQena.-^The  effects  of   strangulation  j 


somewhat  with  the  tightness  of  the  constriction.  The  circulation 
is  seldom  entirely  arrested  at  the  onset  of  the  symptoms  ;  but  the 
pressure  alTects  hrst,  and  more  espiecially,  the  veins,  and  later, 
by  the  congestion  and  exudation  thus  produced,  the  flow  in  the 
arteries  is  brought  to  a  standstill.  Hence  the  constricted  tissues 
are  congested  to  begin  with,  and  pass  over  into  a  state  of  gangrene 
with  or  without  an  intermediate  period  of  inflammation. 

When  a  portum  of  intestine  is  strangulated,  the  following  changes 
manifest  themselves  in  its  structure  and  appearance.  At  first  it 
liecotnes  of  a  dusky  red,  chocolate,  or  claret  colour,  owing  to 
vascular  congestion  ;  it  is  thickened  and  sliff  from  exudation  into 
its  walls,  and  distended  by  the  formation  of  gas  within  its  lumen, 
owing  to  the  arrest  of  p>eristalsis  and  the  putrefaction  of  its  con- 
tents. The  surface  at  first  remains  smooth  and  shiny,  but  as  the 
exudation  into  the  sac  increases,  the  endothelium  is  usually  shed. 
Occasionally  some  of  the  superficial  capillaries  rupture,  giving  rise 
to  ecchymoses,  whilst  in  rarer  instances,  and  possibly  as  the  result 
of  injudicious  taxis,  the  congested  vessels  completely  empty  them- 
selves into  the  sac,  which  is  thus  filled  with  clotted  blood,  the 
intestine  in  consequence  becoming  lax  and  yellowish-grey  in 
colour.  When  the  strangulation  is  relieved  in  this  early  stage, 
the  bowel  soon  regains  its  former  healthy  appearance.  If  inflam- 
mation occurs,  the  surface  becomes  rough  from  the  deposit  of 
lymph,  and  entirely  loses  its  shiny  and  polished  aspect.  Gangrene 
results  partly  from  the  prolonged  stagnation  of  blood,  and  partly 
from  the  action  of  the  Bac.  colt,  which,  as  soon  as  the  vitality  of 
the  inieitinal  wall  is  sufficiently  impaired,  migrates  through  it, 
and  by  its  development  produces  toxic  bodies  which  still  further 
assist  the  gangrenous  process  As  soon  as  it  is  established,  the 
intestine  turns  an  ashy  grey  or  black  colour,  usually  at  one  or 
more  spots  which  gradually  spread,  lose  all  lustre  and  polish, 
and  after  a  time  become  soft,  lacerable,  and  offensive.  At  the 
point  of  strangulation  the  gut  is  completely  anaemic  and  liable 
to  ulceration,  which  may  subsequently  result  in  perforation; 
adhesions  may,  however,  form  between  it  and  the  neck  of  the  sac, 
thus  preventing  contamination  of  the  general  peritoneal  cavity. 
The  intestine  above  the  site  of  strangulation  becomes  paralyzed,  and 
peristalsis  is  entirely  arrested,  even  in  a  Richter's  hernia.  Faecal 
material,  accumulating  and  undergoing  decomposition,  gives  rise 
to  a  catarrhal  enteritis,  and  even  occasionally  to  stercoral  ulcers, 
which  may  perforate  and  cause  general  peritonitis ;  this,  however, 
is  not  very  common  in  external  strangulation,  since  the  small  in- 
testine is  usually  involved,  and  solid  faeces  are  absent.  In  more 
chronic  cases  gangrene  of  the  gut  may  be  induced  by  the  pressure 
of  the  accumulated  contents  and  the  action  of  the  Bac.  coli.  The 
portion  of  the  bowel  belo?i'  the  constriction  may  be  affected  in  a 
similar  manner,  owing  to  the  arrest  of  the  peristalsis,  but  to  a 
slighter  degree. 
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Omentum,  when  strangled,  is  at  first  congested  and  of  a  dark 
red  or  purplish  colour,  and  later  on  infiltrated  and  matted 
together.  If,  however,  it  has  contracted  adhesions  to  the  sac, 
and  no  gut  is  present,  the  trouble  may  subside,  since  its  vitality 
may  be  maintained  through  the  adhesions,  and  a  natural  cure  of 
the  hernia  may  result.  Where  such  a  condition  is  not  present, 
gangrene  supervenes,  and  the  omentum  then  becomes  ashy  grey 
or  brown  in  colour,  and  is  pultaceous  and  friable.  It  does  not 
become  offensive  unless  associated  with  intestine,  since  it  does  not 
contain  any  intrinsic  source  of  putrefaction. 

The  sac  is  usually  distended  with  fluid,  which  at  the  commence- 
ment is  serous  in  character,  and  perhaps  blood- stamed,  whilst 
subsequently  it  becomes  turbid  and  mixed  with  lymph ;  finally,  it 
is  dark  brown  or  yellowish-green,  with  a  marked  and  most  objec- 
tionable odour.  Occasionally  there  is  but  little  or  no  effusion  of 
fluid,  a  condition  more  often  met  with  when  intestine  is  absent 
from  the  sac,  and  only  omentum,  or  some  solid  viscus,  such  as 
the  ovary,  is  present.  The  serous  lining  of  the  sac  is  but  shghtly 
affected  in  the  early  stages  ;  as,  however,  the  case  progresses  to 
inflammation  or  death  of  the  contents,  it  also  becomes  inflamed, 
and  ultimately  gangrenous  owing  to  the  action  of  the  Bac.  coli^ 
which  by  this  time  has  penetrated  to  the  turbid  serum  contained 
within  it.  The  skin  and  surrounding  tissues  become  oedematous, 
congested,  and  crepitant,  and,  finally,  a  natural  cure  may  be  deter- 
mined by  sloughing  and  the  establishment  of  an 'artificial  anus. 

After  the  relief  of  strangulation,  even  if  no  gangrene  has 
occurred,  the  patient  is  not  free  from  risk,  owing  to  changes  which 
may  possibly  follow  the  temporary  arrest  of  the  circulation.  It 
has  been  shown  by  placing  a  ligature  around  the  ear  of  a  rabbit 
that  the  amount  of  reaction,  when  the  constriction  is  relieved, 
varies  directly  with  the  tightness  with  which  the  ligature  has  been 
applied,  and  with  the  period  of  constriction.  When  applied 
loosely  and  only  for  a  short  time,  the  restoration  of  circulation  is 
followed  merely  by  a  transient  hypera^mia,  but  as  the  complete- 
ness and  duration  of  the  obstruction  are  increased,  the  inflamma- 
tion becomes  more  and  more  intense,  and  even  gangrene  may 
ensue.  Similar  results  follow  the  relief  of  strangulated  hernia. 
In  the  less  severe  cases  the  intestine  merely  becomes  temporarily 
congested,  but  in  the  more  acute  forms  the  paralysis  of  the  gut 
may  persist,  whilst  inflammation,  possibly  running  on  to  gangrene, 
may  be  produced,  either  in  the  strangulated  portion  or  in  that 
immediately  above,  and  thus,  although  the  operation  has  been 
skilfully  performed,  the  patient  may  succumb. 

The  Clinical  History  of  a  case  of  strangulation  is  usually 
so  characteristic  that  there  can  be  but  little  uncertainty  as  to  the 
diagnosis.  The  general  symptoms  are  similar  to  those  described 
at  p.  loio,  as  occurring  in  all  cases  of  acute  intestinal  obstruction. 
The  patient   during  some  sudden   effort  notices  a  severe  pain, 
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localized  at  first  to  one  of  the  hernial  regions,  or  referred  to  the 
umbilicus ;  this  is  accompanied  by  the  usual  evidences  of  shock 
— i,e.,  he  feels  faint,  the  pulse  becomes  slow  and  weak,  the  tem- 
perature falls,  and  the  surface  is  covered  by  a  cold,  clammy 
sweat.  This  shock  is  often  not  very  prolonged,  and  is  associated 
with  or  quickly  followed  by  vomiting,  at  first  gastric,  then 
bilious,  and  finally  stercoraceous  or  faecal.  As  this  continues, 
the  pain  increases  m  severity,  and  radiates  over  the  whole  of  the 
abdomen,  which  becomes  tense,  tender,  and  tympanitic.  Symptoms 
of  exhaustion  supervene,  caused  partly  by  the  pain  and  vomiting, 
and  partly  by  the  inability  to  take  food  ;  probably  the  absorption 
of  toxic  material  from  the  intestine  also  assists  in  its  production. 
Complete  constipation  is  usually  present,  but  the  patient  may  pass 
flatus  or  faeces  from  the  lower  part  of  the  intestine.  The  onset  of 
gangrene  is  generally  accompanied  by  a  sudden  fall  of  temperature 
and  a  cessation  of  pain,  whilst  the  pulse  becomes  weak,  rapid, 
and  intermittent,  the  surface  is  covered  by  a  cold  sweat,  the 
countenance  becomes  shrunken  and  drawn  (the  so-called  *  facies 
Hippocratica  *),  hiccough  follows,  and  finally  the  patient  dies, 
usually  as  a  result  of  toxaemia  due  to  the  absorption  of  products 
developed  either  in  the  bowel  wall  or  sac,  or  in  consequence  of 
acute  generalized  peritonitis.  Locally,  the  onset  of  the  symp- 
toms is  associated  with  the  formation  of  a  tumour  in  one  of  the 
usual  sites  of  a  hernia,  or  if  already  the  subject  of  this  condition, 
the  patient  may  notice  that  his  rupture  has  suddenly  become 
larger.  The  swelling  is  irreducible,  tense,  extremely  tender  and 
painful,  and  without  impulse  on  coughing.  It  is  hard  and 
rounded  if  bowel  is  involved,  softer  and  more  doughy  to  the  touch, 
if  omentum.  When  gangrene  ensues,  the  tension  within  the 
sac  is  reduced,  pain  and  tenderness  cease,  whilst  the  skin  over 
the  tumour  becomes  dusky,  inflamed,  and  oedematous  ;  finally, 
evidences  of  gangrene  show  themselves  externally,  the  parts 
becoming  dark  in  appearance,  and  soft  and  emphysematous  to  the 
touch.  If  the  patient  survive,  the  necrotic  tissues  separate,  and 
an  artificial  anus  is  produced  either  naturally  or  through  the  inter- 
vention of  the  surgeon.     Suppuration  within  the  sac  is  uncommon. 

Occasionally,  however,  cases  are  met  with  in  which  the  above 
described  signs  are  considerably  modified,  and  in  one  of  our 
cases  the  patient  complained  of  no  inconvenience  beyond  slight 
pain,  although  incipient  gangrene  was  present ;  he  walked  into 
hospital  saying  that  he  never  felt  better  in  his  life. 

The  early  symptoms  arising  from  strangulation  of  a  portion  of 
the  lumen  of  the  intestine  (Richtct's  hernia)  are  sometimes  less 
marked  than  when  a  comjJlete  loop  is  constricted,  but  the  later 
phenomena  are  always  very  severe.  It  is  usually  of  the  femoral 
variety,  and  the  ileum  is  most  frequently  involved.  If  less  than 
half  the  circumference  of  the  bowel  is  constricted,  the  obstruction 
is  not  always  complete  at  first,  flatus  and  faeces  being  sometimes 
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passed  ;  but  where  more  than  half  the  circumference  of  the  bowel 
is  engaged,  complete  obstruction  from  kinking  or  paralysis  of  the 
gut  ensues.  The  vomiting  is  less  marked  than  in  other  cases, 
and  is  not  so  commonly  faeculent.  The  tumour  produced  is 
small  in  size,  but  tense  and  tender.  The  prognosis  in  these 
cases  is  always  grave,  partly  from  the  difficulty  experienced  in 
diagnosis,  partly  from  the  tightness  of  the  constriction ;  death 
usually  results  from  perforative  peritonitis,  which  is  occasionally 
due  to  wounding  of  the  gut  by  the  hernia  knife.  The  mortality 
in  these  cases  is  calculated  at  62  per  cent.,  which  is  in  marked 
contrast  with  that  of  about  35  per  cent.,  which  is  usually  said  to 
be  characteristic  of  strangulated  hernia.  Our  mortality  for  all 
cases  of  strangulated  hernia,  admitted  to  King's  College  Hospital 
during  the  years  1892  to  1897,  only  amounted  to  i6'6  per  cent. 

The  occurrence  of  strangulation  in  a  pure  epiploccU  is  very  rare ; 
the  symptoms  are  vague  in  character,  and  the  diagnosis  is  often 
difficult.  The  presence  of  a  soft,  doughy,  tender  swelling  in  any 
of  the  hernial  regions,  combined  with  pain,  bilious  vomiting,  and 
possibly  constipation,  is  always  a  significant  feature.  So  long  as 
no  kinking  of  the  bowel  is  caused  thereby,  the  symptoms  may 
remain  indefinite,  the  vomiting  never  becoming  faecal ;  but  as 
time  goes  on,  arrest  of  peristalsis  may  lead  to  true  obstruction,  or 
even  general  peritonitis.  As  already  mentioned,  strangulated 
omentum  does  not  per  se  become  offensive;  but  occasionally  a 
neighbouring  coil  of  intestine  may  be  dragged  upon,  and  its  circu- 
lation disturbed  sufficiently  to  enable  the  Bac,  coli  to  escape,  and 
then  it  may  find  its  way  into  the  sac,  and  develop  therein  its 
characteristic  odour  without  any  serious  lesion  of  the  intestine  or 
peritoneum  being  conjoined. 

The  Treatment  of  a  strangulated  hernia  consists  in  reducing  the 
contents  by  taxis,  or  by  operation. 

Taxis  is  the  term  employed  for  the  manipulation  by  means  of 
which  a  hernia  is  reduced.  In  cases  of  strangulation,  it  must  be 
used  with  gentleness  and  great  care,  since  the  involved  portion  of 
intestine  is  congested  and  easily  torn.  The  patient  is  laid  on  a 
couch  with  the  head  supported,  and  the  thighs  slightly  flexed,  so 
as  to  relax  the  abdominal  muscles.  The  fundus  of  the  tumour  is 
then  grasped  with  one  hand,  and  steady  pressure  employed, 
having  for  its  object  the  emptying  of  the  congested  bloodvessels, 
and  consequently  a  diminution  in  the  size  of  the  hernia ;  the 
fingers  of  the  other  hand  manipulate  the  neck  of  the  sac,  in 
order  that  the  part  which  has  most  recently  been  protruded  may 
be  first  returned.  The  direction  in  which  taxis  is  made  varies  in 
different  cases.  In  inguinal  hernia,  it  should  be  directed  upwards, 
outwards,  and  backwards.  In  a  femoral  hernia  which  has  ex- 
tended beyond  the  saphenous  opening,  taxis  is  first  employed 
downwards  and  inwards  in  order  to  make  the  gut  re-enter  the 
crural    canal,   and    then    finally    backwards    and    upwards,    the 
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margins  of  the  saphenous  opening  being  relaxed  by  flexing  and 
slightly  inverting  the  thigh.  In  umbilical  hernia,  the  pressure  is 
mainly  directed  backwards. 

Whilst  admitting  the  prima  facie  desirability  of  treating  a 
strangulated  hernia  by  taxis  (since  the  patient's  general  condition 
is  not  such  as  to  render  any  operation  free  from  risk),  it  must  not 
be  forgotten  that  injudicious  taxis  may  do  more  harm  than  even 
an  unnecessary  operation.  The  wall  of  the  gut  may  be  bruised 
or  even  ruptured,  haemorrhage  into  the  sac  may  occur,  and  even 
if  successful  one  never  knows  the  condition  of  the  bowel  that  has 
been  reduced.  The  greatest  caution  is  therefore  needed  in  select- 
ing cases  to  treat  by  this  means.  If  the  strangulation  has  lasted 
for  more  than  twenty-four  hours,  if  the  swelling  is  very  tense  and 
tender,  if  faecal  vomiting  is  present  and  the  face  becoming  drawn 
and  pinched,  a  very  perfunctory  attempt  at  taxis  should  be  made. 
But  if  the  swelling  is  free  from  tenderness  and  not  very  tense,  if 
the  vomit  consists  merely  of  unpleasant-smelling  bilious  fluid,  and 
is  not  constant,  and  if  the  general  condition  is  not  really  one  of 
gravity,  it  may  be  justifiable  to  prolong  one's  efforts  at  taxis  for 
ten  or  fifteen  minutes,  but  even  then  the  pressure  must  be  con- 
tinuous and  steady,  not  intermittent  and  jerky.  A  final  attempt 
may  always  be  made  before  operation  when  the  patient  is  anaes- 
thetized. 

In  some  of  the  slighter  conditions  of  strangulation,  and  especially 
if  the  patient  has  had  similar  attacks  before  which  have  been 
relieved  without  operation,  reposition  may  be  assisted  by  applying 
fomentations  for  half  an  hour,  followed  by  the  use  of  an  icebag, 
reduction  sometimes  taking  place  spontaneously  or  being  brought 
about  by  taxis.  The  heat  relaxes  the  tissues  around  the  neck  of 
the  sac,  and  the  effect  of  the  cold  is  not  only  to  constrict  these 
tissues,  but  also  to  induce  contraction  of  the  intestinal  bloodvessels 
and  muscles. 

Persistence  of  Symptoms  after  apparently  Snccessfal  Taxis. — It 
occasionally  happens  that  although  the  surgeon  may  have  appar- 
ently reduced  the  hernia  satisfactorily,  the  symptoms  of  strangula- 
tion, viz.,  pain,  vomiting,  and  constipation,  persist.  Such  may  be 
due  to  a  variety  of  conditions,  and  considerable  judgment  is  needed 
in  coming  to  a  correct  decision  in  any  particular  case,  (i.)  The 
vomiting  may  possibly  be  due  to  the  anaesthetic,  but  then  does 
not  usually  last  for  any  length  of  time,  and  soon  loses  its  faecal 
character,  (ii.)  The  gut  remains  paralyzed  from  the  effect  of  the 
constriction  ;  inflammation  may  then  supervene,  involving  either 
the  released  coil  of  gut  or  the  portions  above  or  below  it,  and 
perhaps  running  on  to  ulceration,  perforation,  and  death  from 
peritonitis  or  toxaemia,  (iii.)  The  rupture  reduced  may  not  be 
the  one  which  has  given  rise  to  the  symptoms,  an  internal  hernia, 
or  one  in  sotne  other  region,  co-existing,  (iv.)  The  strangulation 
may  have  l)een  caused,  not  by  the  neck  of  the  sac,  but  by  a  slit  in 
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the  omentum  contained  in  the  sac.  Reduction  in  such  a  case 
would  not  relieve  the  symptoms,  the  whole  mass  being  returned 
into  the  abdomen,  (v.)  The  hernial  sac  may  have  a  diverticulum 
or  pocket  communicating  with  it  at  its  upper  end  (intraparietal 
interstitial  hernia),  or  it  may  be  shaped  like  an  hour-glass.  It  is 
possible  to  reduce  the  intestine  from  the  lower  portion  of  this 
so-called  hernia  en  hissac  into  the  upper  pocket,  and  then  of  course 
the  symptoms  persist,  (vi.)  Reduction  en  hloc  or  en  masse  may 
occur,  but  only  when  considerable  force  is  employed  ;  in  this  the 
sac  and  its  contents  are  together  reduced  from  their  superficial 
position  to  the  deep  aspect  of  the  abdominal  parietes,  the  hernia 
then  lying  between  the  muscular  planes  or  in  the  subserous  areolar 
tissue,  and  the  constriction  remaining.  The  hernia  gradually 
disappears,  but  without  the  characteristic  gurgle.  In  such  a  case 
the  sac  sometimes  gives  way,  the  intestine  and  the  portion  of  the 
neck  which  compresses  it  being  pushed  upwards.  When  occurring 
in  the  inguinal  region  it  is  recognised  by  the  persistence  of 
symptoms,  and  by  the  fact  that  a  finger  inserted  into  the  canal, 
which  is  unduly  patent,  detects  a  tense  rounded  swelling  at  its 
upper  end.  It  also  occurs,  but  less  commonly,  in  the  femoral 
region,  and  in  either  variety  the  hernia  may  slip  down  again  a 
short  time  after  its  apparent  reduction. 

In  any  case  where,  after  an  apparently  successful  taxis,  the 
symptoms  of  strangulation  are  still  present,  a  most  careful 
investigation  is  needed  in  order  to  ascertain,  if  possible,  the  cause. 
Thus,  the  character  and  frequency  of  the  vomiting  must  be  con- 
sidered, since,  when  due  to  anaesthetics,  it  usually  loses  its  faecal 
character,  and  is  less  severe.  If  the  vomiting  is  associated  with 
a  certain  amount  of  local  pain,  and  possibly  with  some  blood- 
stained diarrha^a  or  the  passage  of  mucus,  the  probability  is  that 
the  coil  of  gut  has  been  in  reality  reduced,  but  has  subsequently 
become  inflamed.  Apart  from  such  indications  the  affected  region 
must  be  thoroughly  explored  with  the  finger,  so  as  to  ascertain 
whether  any  tumour  can  be  felt  at  the  upper  or  deeper  end,  as 
occurs  in  reduction  en  masse.  Should  this  throw  no  light  upon  the 
case,  the  other  hernial  apertures  must  each  in  turn  be  examined, 
and  finally  an  incision  is  made  over  the  supposed  site  of  strangu- 
lation, and  an  exhaustive  search  made  for  the  sac.  If  no  help  is 
thus  obtained,  the  abdomen  must  be  opened,  and  an  internal 
strangulation  sought  for.  In  the  inguinal  region,  all  that  is 
needed  is  to  prolong  the  first  incision  upwards  and  outwards ;  in 
a  femoral  hernia,  it  is  perhaps  wiser  to  make  a  separate  lapar- 
otomy wound  in  the  middle  line,  so  as  to  avoid  the  division  of 
Poupart*s  ligament ;  whilst  in  the  umbilical  variety,  the  require- 
ments of  the  case  are  met  by  simply  increasing  the  size  of  the 
communication  between  the  sac  and  the  abdominal  cavity. 

Tlie  Operative  Treatment  of  strangulated  hernia  should  always 
be  undertaken  at  as  early  a  date  as  possible,  when  once  it  is  certain 
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that  the  bowel  is  constricted,  and  taxis  has  failed.  Nothing  can 
be  gained  by  waiting,  whilst  even  the  delay  of  an  hour  may  make 
it  doubtful  whether  the  result  will  be  successful  or  not.  There 
is  always  sufficient  time  to  permit  of  efficient  purification  of  the 
parts,  whilst  it  may  be  desirable  to  empty  the  lower  bowel  by  an 
enema,  and  if  there  is  much  vomiting  to  wash  out  the  stomach. 
The  administration  of  an  anaesthetic  needs  care,  and  in  the  worst 
cases  local  anaesthesia  must  be  depended  on  (see  p.  1015).  A 
suitable  incision  is  then  made  down  to  the  sac,  which  should  be 
recognised  by  its  tense  and  rounded  outline.  It  is  isolated  as  far 
as  possible  from  surrounding  structures,  and  then  carefully  opened. 
There  is  usually  no  risk  of  injuring  the  bowel,  on  account  of  the 
fluid  poured  out  into  the  sac ;  but  if  no  effusion  is  present,  or  if 
the  gut  is  adherent  to  the  anterior  wall,  it  is  more  likely  to  be 
injured.  Having  given  exit  to  the  fluid  from  the  sac  and  noted 
its  characters,  the  surgeon  carefully  examines  the  bowel  or 
omentum.  The  cause  of  strangulation  is  then  looked  for  and 
divided  by  a  special  hernia  knife,  which  practically  consists  of  a 
curved  blunt-ended  bistoury,  the  cutting  blade  being  limited  to  an 
extent  of  about  f  inch  from  the  blunt  end.  If  such  is  not  to  hand, 
an  ordinary  curved  bistoury  will  suffice.  The  index-finger  is 
employed  to  repress  and  guard  the  intestine,  and  acts  better  than 
a  director,  since  intestine  is  likely  to  curl  up  on  either  side  of  the 
instrument,  and  may  thus  be  injured.  The  knife  is  then  slipped 
on  the  flat  under  the  constriction,  and  turned  so  as  to  divide  it ;  it 
is  better  to  slightly  nick  it  in  two  or  three  places  than  to  incise  it 
by  one  deep  cut,  as  is  often  recommended. 

The  gut  is  drawn  down  into  the  wound,  and  its  condition  at  the 
site  of  strangulation  carefully  examined.  The  omentum,  if  small 
in  amount  and  recently  prolapsed,  may  be  reduced,  but  it  is  better 
practice  to  remove  any  congested  portion,  or  that  which  has 
evidently  been  in  the  sac  for  some  time.  The  method  of  its 
removal  has  been  already  described  (p.  986). 

According  to  the  condition  of  the  mtestine,  the  further  steps  of 
the  operation  are  modified  as  follows : 

1.  If  the  gut,  though  congested,  shows  no  sign  of  gangrene  or 
perforation,  it  may  be  safely  reduced.  This  is  not  always  a 
matter  of  ease,  owing  to  the  fact  that  the  effusion  into  its  walls 
has  made  it  stiff  and  firm.  Prolonged  and  steady  pressure  with 
the  fingers  will,  however,  sufficiently  remove  the  exudation  to 
permit  of  its  reposition  into  the  abdomen.  All  manipulation 
directed  to  the  intestine  must,  of  course,  be  of  the  gentlest  nature, 
since  its  congested  state  makes  it  more  friable  than  usual. 

2.  If  the  gut  has  been  tightly  strangled  and  gangrene  is  threaten- 
ing, it  may  be  advisable  to  resect  it  at  once,  the  incisions  being 
made  well  above  and  below  the  sites  of  constriction  ;  the  divided 
ends  are  united  by  one  of  the  plans  detailed  at  p.  932.  If,  how- 
ever, the  bowel  is  in  a  doubtful  condition,  but  recovery  thought 
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possible,  it  is  gently  replaced  just  inside  the  abdomen,  after  freely 
dividing  the  constriction,  and  a  large  drainage  tube  is  inserted  down 
to  it.  Thiere  is  no  need  to  fix  the  bowel ;  it  is  already  inflamed 
and  paralyzed,  and  hence  will  not  change  its  position,  especially 
if  a  small  dose  of  opium  is  subsequently  administered.  Id  this 
way,  even  if  gangrene  or  perforation  occurs,  a  track  is  left  for  the 
escape  of  the  contents,  while  a  localized  plastic  inflammation  vnll 
shut  off  the  general  peritoneal  cavity.  A  faecal  fistula  may  thus 
be  formed,  but  it  often  closes  spontaneously  at  a  later  date. 

3.  If  the  gut  at  the  time  of  operation  is  evidently  gangrenous, 
the  treatment  is  always  a  matter  of  difficulty,  and  one  concemiiig 
which  very  different  views  are  held.  Two  chief  methods  have 
been  suggested : 

(a)  The  gangrenous  loop  of  bowel  is  opened,  or  the  perforatioo, 
if  such  is  present,  is  enlarged  sufficiently  to  allow  of  the  entrance 
of  the  finger  into  the  lumen  of  the  gut.  A  free  flow  of  fseces 
should  result  from  this  proceeding,  but  if  the  constriction  at 
the  site  of  strangulation  is  considerable,  a  pair  of  dressing  forceps 
should  be  passed  up  the  bowel,  and  the  narrowed  portion  dilated, 
if  possible.  Failing  this,  the  adhesions  which  have  formed  at  the 
neck  of  the  sac  must  be  gently  broken  through,  and  the  constric- 
tion divided ;  but  if  this  can  be  avoided,  so  much  the  better,  since 
by  such  means  the  general  peritoneal  cavity  is  exposed  to  the 
risk  of  septic  infection.  Hence  it  may  be  wiser  to  divide  the 
constriction  from  the  outside  without  freeing  the  adhesions.  An 
artificial  anus  is  thus  formed  through  which  for  a  time  the  patient 
can  discharge  the  intestinal  contents,  and  unless  this  desideratum 
is  at  once  attained,  failure  is  very  likely  to  follow  the  operation. 
The  wound  is  left  open  and  a  suitable  dressing  applied,  into  which 
the  fieces  can  be  received  ;  possibly  the  best  application  is  a  layer 
of  protective  with  a  sufficient  hole  in  the  centre  to  allow  the  faeces 
to  pass,  and  then  over  it  a  thick  layer  of  tenax. 

{b)  More  recently  primary  enterectomy  with  immediate  suture 
of  the  divided  ends  has  been  extensively  practised,  and  with  con- 
siderable success. 

The  selection  of  one  of  these  two  plans  in  any  particular  in- 
stance depends  mainly  upon  the  age  and  condition  of  the  patient. 
If  he  is  in  a  state  of  profound  collapse  or  exhaustion,  the  former 
method  should  be  adopted,  the  artificial  anus  being  subsequently 
dealt  Avith,  if  possible  within  a  week  or  ten  days.  In  the  majority 
of  cases,  however,  one  is  fully  justified  in  at  once  undertaking 
an  enterectomy,  the  advantages  of  which  are  obvious.  The 
intestinal  canal  is  at  once  restored  to  functional  utility,  so  that 
the  fluid  and  offensive  fa?cal  material  can  pass  onwards ;  the 
absorption  of  toxins  from  the  stinking  gangrenous  gut  wall  is 
stopped,  and  the  patient  is  freed  from  the  risk  and  incon- 
veniences caused  by  the  passage  of  faeces  through  an  open 
wound.     The  relative  value  of  the  two  methods  cannot  be  fairly 


HERNIA  loo 


measured  by  the  death-rate,  since  so  many  of  the  cases  treated 
by  the  formation  of  an  artificial  anus  are  hopeless  from  the 
beginning.  There  can  be  no  question  that,  with  our  present 
methods  of  intestinal  suture,  a  large  measure  of  success  may  be 
expected  from  the  adoption  of  primary  resection  in  the  majority 
of  cases. 

Having  dealt  with  the  strangulation,  it  is  always  advisable  to 
perform  a  radical  cure  in  uncomplicated  cases,  so  as  to  prevent 
any  recurrence  of  the  hernia.  This  is  undertaken  according  to 
the  methods  already  described,  and  the  external  wound  subse- 
quently closed  and  drained. 

The  After-Treatment  in  cases  of  strangulated  hernia  is  of  the 
greatest  importance.  The  patient  is  placed  in  bed,  and  absolute 
quiet  is  maintained,  no  food  being  allowed  for  twenty-four  hours, 
although  a  little  ice  may  be  sucked  or  hot  water  sipped  in  order 
to  relieve  thirst.  If  there  is  no  pain,  opium  need  not  be  ad- 
ministered, as  it  tends  to  maintain  the  paralyzed  condition  of 
the  bowel ;  severe  pain  may,  however,  call  for  the  hypodermic 
injection  of  a  small  dose  of  morphia.  Liquid  food  can  usually 
be  taken  at  the  end  of  twenty-four  hours,  and,  if  the  patient's 
condition  remains  satisfactory,  it  is  unnecessary  to  administer  any 
purgative,  the  bowels  often  acting  naturally ;  if  they  remain  un- 
relieved for  five  or  six  days,  a  dose  of  castor-oil  should  be  given. 

Various  Complications  may  arise  after  the  operation,  needing 
special  notice,  (i)  Votniiing  may  persist  for  a  time  as  a  result  of 
the  anaesthetic.  It  loses,  however,  its  faiculent  character,  and 
may  generally  be  stopped  by  washing  out  the  stomach  or  by  the 
hypodermic  injection  of  morphia.  (2)  The  Paralytic  condition  of 
the  gut  may  remain  for  some  considerable  time,  causing  prolonged 
constipation.  If  there  is  no  evidence  of  inflammatory  mischief, 
it  is  best  treated  by  the  administration  of  a  purgative  or  by  a 
turpentine  enema.  (3)  Acute  Enteritis  may  arise  either  in  the 
portion  of  strangulated  gut  or  just  above.  This  is  usually  indicated 
by  localized  pain,  and  perhaps  the  passage  of  mucus,  which  may 
be  so  abundant  as  to  amount  to  diarrhoea ;  the  vomiting,  more- 
over, persists,  but  is  no  longer  stercoraceous.  If  ulceration  or 
perforation  ensues,  peritonitis  will  follow,  but  whether  this  occurs 
or  not  the  case  is  very  likely  to  terminate  fatally  from  exhaustion. 
It  is  best  treated  by  the  administration  of  bismuth  combined  with 
morphia,  whilst  all  solid  food  is  interdicted,  and  stimulants  may 
be  freely  given.  (4)  The  occurrence  of  Peritonitis,  or  of  a  certain 
amount  of  peritoneal  activity,  is  inevitable  after  all  cases  of 
strangulated  hernia.  In  most  instances  it  is  productive  of  no 
harmful  results ;  but  where  the  vitality  of  the  gut  wall  has  been 
so  lowered  as  to  allow  of  the  passage  of  the  Ba€,  coli,  or  where 
its  integrity  has  been  interfered  with  by  laceration  or  perforation, 
an  acute  form  of  inflammation  is  set  up  which  is  seldom  localized, 
and  rapidly  becomes  general.     Lastly,  septic  infection  of  the  peri- 
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toneum  may  be  derived  from  the  external  wound,  or  as  a  result  of 
local  contamination  by  dirty  instruments  or  fingers.  TreatnunU— 
As  soon  as  peritonitis  threatens,  the  administration  of  a  smart 
saline  purge  is  often  beneficial,  acting  by  unloading  the  intestines 
and  encouraging  peristalsis.  Subsequently  opium  in  carefully 
regulated  doses  may  be  ordered,  whilst  nutrition  is  maintained  by 
enemata,  or  by  small  quantities  of  fluid  given  by  the  mouth.  Dis- 
tension of  the  intestine  should  be  prevented,  if  possible,  by  passing 
a  long  tube,  or  by  giving  a  turpentine  enema;  puncturing  the 
distended  coils  of  intestine  has  been  adopted,  but  is  extremely 
dangerous.  The  condition  is  necessarily  one  of  the  greatest 
gravity,  and  as  a  last  resource  laparotomy  may  be  performed, 
and  the  peritoneal  cavity  washed  out. 

Localized  Peritonitis  may  be  looked  on  as  a  conservative  measure, 
whereby  Nature  isolates  some  focus  of  danger  from  the  general 
peritoneal  cavity.  Occasionally  localized  suppuration  follows  as 
the  result  of  a  limited  ulceration  or  perforation  of  the  gut ;  the 
pus  must  then  be  let  out  at  the  earliest  possible  moment,  but  a 
faecal  fistula  is  very  likely  to  follow. 

It  is  impossible  to  describe  in  detail  every  form  of  strangulated 
hernia.  A  few  facts,  however,  must  be  stated  about  the  more 
important  varieties.  In  Strangulated  Inguinal  Hernia  the  constric- 
tion most  commonly  occurs  at  the  neck  of  the  sac,  usually  close  to 
the  external  abdominal  rin^,  as  a  result  of  the  condensation  of  the 
surrounding  tissues.  The  sij^ns  are  usually  very  characteristic, 
and  the  condition  can  rarely  be  mistaken.  Some  difficulty  may 
be  experienced  in  distinguishing  it  from  inflammation  of  an  unde- 
scended testis;  in  this,  however,  there  is  no  persistent  vomiting 
or  constipation,  whilst  the  absence  of  the  testis  below,  and  the 
existence  of  the  peculiar  testicular  sensation,  when  the  swelling 
in  the  canal  is  compressed,  should  clear  up  the  case.  Occasion- 
ally the  two  conditions  co-exist,  and  then  a  correct  diagnosis, 
apart  from  an  open  exploration,  may  be  almost  impossible. 
Torsion  of  the  testis,  and  subsequent  strangulation  of  the  organ, 
give  rise  to  a  swelling  not  at  all  unlike  a  strangulated  hernia, 
but  the  absence  of  constipation  and  faecal  vomiting  should  prevent 
mistakes. 

Division  of  the  stricture  in  the  course  of  the  operation  is 
always  performed  in  a  vertical  direction,  the  surgeon  cutting 
directly  upwards,  the  reason  being  that  it  is  impossible  in  old- 
standing  cases  to  be  certain  whether  the  hernia  is  oblicjue  or 
direct,  and  thus  the  liability  to  injury  of  the  epigastric  artery  is 
diminished. 

In  Strangidated  Femoral  Hernia  it  is  more  common  to  find  bowel 
than  omentum,  and  it  is  in  this  situation  that  partial  herniae 
(Richter's)  are  most  frequently  met  with.  A  tense  painful  swelling 
is  felt,  situated  in  the  neighbourhood  of  the  saphenous  opening. 
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and  the  diagnosis  from  inflamed  lymphatic  glands  and  phlebitis  of 
a  varicose  saphena  vein  may  not  be  altogether  easy,  particularly 
if  omentum  alone  is  present.  The  history  of  the  case,  and  a 
careful  consideration  of  the  physical  signs  and  symptoms,  should 
generally  be  sufficient  to  clear  up  the  diagnosis.  The  constriction 
is  usually  met  with  opposite  Gimbernat*s  ligament,  and  to  divide 
it  the  surgeon  must  cut  directly  inwards,  so  as  to  incise  that 
structure.  The  plan  already  mentioned  of  nicking  it  in  two  or 
three  places,  rather  than  freely  dividing  it,  is  especially  useful  in 
this  situation,  on  account  of  the  occasional  abnormal  course  of 
the  obturator  artery,  which  is  stated  to  be  wounded  once  in  every 
150  cases.  The  accident  would  be  recognised  by  the  occurrence 
of  free  haemorrhage  after  the  use  of  the  hernia  knife.  In  such  a 
case,  the  rupture  is  first  reduced,  the  wound  enlarged  upwards, 
and  both  ends  of  the  divided  vessel  secured,  if  possible ;  failing 
this,  carefully  adjusted  pressure  may  be  employed.  Where  the 
constriction  is  very  tight,  so  that  it  is  almost  impossible  to  pass 
a  director  between  Gimbernat's  ligament  and  the  intestine,  the 
plan  already  mentioned  of  dividing  the  constriction  from  without 
may  be  utilized  with  advantage. 

In  cases  of  gangrene  where  enterectomy  is  feasible,  it  will  often 
be  necessary  to  open  the  abdomen  by  an  additional  incision  above 
the  pelvic  brim,  and  then  having  divided  the  constriction  at  the 
neck  of  the  sac,  the  affected  coil  must  be  slipped  back  and  pulled 
out  of  the  upper  wound,  the  greatest  care  being  taken  not  to 
contaminate  other  coils  of  intestine.  The  shortness  of  the  mesen- 
tery renders  it  impossible  to  perform  the  necessary  manipulations 
through  the  wound  in  the  groin. 

Artificial  Anns  is  the  only  means  whereby  Nature  relieves  the  obstruction 
due  to  strangulated  hernia.  One  applies  the  term  to  a  condition  in  which 
an  opening  into  the  gut  has  been  produced  in  such  a  way  that  the  greater 
portion  of  the  faeces  finds  an  exit  through  it.  It  may  arise  from  the  sloughing 
of  the  intestine  and  overlying  skin  apart  from  operation ;  or  from  the  surgeon's 
interference,  either  by  his  opening  the  gut  in  mistake  for  the  sac,  or  by  his 
incising  it  when  gangrenous ;  or  it  may  slough  subsequently,  if  left  in  situ 
when  gangrene  is  threatening.  If  no  operation  is  undertaken,  the  surround- 
ing parts  settle  down  after  a  time  and  heal  over,  the  diversion  of  the  faeces 
from  their  natural  course  becoming  more  and  more  complete,  owing  to  the  for- 
mation of  what  is  known  as  a  5/>«r  of  mucous  membrane,  which  lies  across  and 
blocks  the  entrance  to  the  lower  portion  of  the  bowel  (Fig.  345).  This  spur 
arises  partly  as  a  result  of  the  kinking  of  the  gut,  partly  from  the  intra- 
abdominal pressure  which  pushes  the  exposed  inner  wall  of  the  intestine 
forwards.  The  effects  produced  by  an  artificial  anus  on  the  individual  vary 
with  the  portion  of  the  bowel  involved.  If  the  jejunum  or  upper  part  of  the 
ileum  is  thus  opened,  the  patient  soon  loses  ground  and  becomes  emaciated, 
owing  to  the  escape  of  the  intestinal  contents,  before  the  nutritive  elements  of 
the  food  have  been  absorbed.  Eczema  of  the  skin  in  the  neighbourhood  is 
usually  produced,  resulting  from  the  irritation  of  the  faeces. 

The  curative  Treatment  of  an  artificial  anus,  where  desirable,  consists  in 
the  re-establishment  of  the  lumen  of  the  gut.  and  the  closure  of  the  external 
wound.  To  effect  this,  two  chief  methods  have  been  recommended  :  (i}The 
old-fashioned  plan  necessitates  the  repression  or  removal  of  the  spur  as  the 
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first  stage  in  the  proceeding,  whilst  the  closure  of  the  external  wound  is 
effected  subserjuently.  Dupuytren  recommended  that  the  spur  should  be 
destroyed  by  dragging  it  outwards  and  grasping  it  by  an  enterotome  (Fig,  359). 
which  consists  of  two  blades  fitting  into  one  another,  which  are  maintained  in 
apposition  by  a  screw.  The  portion  thus  grasped  sloughs  slowly  away,  the 
peritoneal  cavity  being  protected  by  a  plastic  inflammation.  After  destruction 
of  the  spur,  the  external  wound  may  be  closed  by  turning  in  flaps  of  skin 
Such  treatment  of  an  artificial  anus  is  tedious  and  uncertain  ;  whilst  even  if 
successful,  the  patient  probably  suffers  from  recurrent  colic,  owing  to  the 
adhesion  of  the  intestine  to  the  abdominal  wall,  a  condition  which  may  also 
expose  him  later  on  to  the  risk  of  intestinal  obstruction.  (2)  A  much  better 
method  of  treatment  is  that  by  means  of  an  open  operation.  In:  this  a  semi- 
lunar incision  is  made  on  either  side  of  the  artificial  anus,  by  deepening  which 
the  peritoneal  cavity  is  freely  opened,  and  the  artificial  anus,  together  with 
the  surrounding  tissues,  can  be  lifted  up,  exposing  the  coil  of  adherent  intestine. 
This  is  now  clamped  above  and  below,  divided  as  near  to  the  opening  as 
possible,  a  V-shaped  portion  of  mesentery  removed,  and  the  continuity  of  the 
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Brothers.) 

intestinal  canal  restored  by  some  form  of  enterorrhaphy.  It  is  then  returned 
to  the  abdomen,  and  the  external  wound  closed  by  sutures.  In  the  inguinal 
and  femoral  regions  it  is  sometimes  impracticable  to  undertake  such  an  opera- 
tion, owing  to  the  important  nature  of  the  surrounding  structures,  and  then 
Dupuytren's  method  may  be  followed,  or  a  lateral  anastomosis  established 
through  a  separate  incision  into  the  abdomen  between  the  portions  of  intestine 
going  to  and  returning  from  the  opening ;  the  external  aperture  is  subse- 
quently closed  by  a  plastic  operation. 

Facal  Fistula  occasionally  results  from  a  strangulated  hernia,  owing  to  a 
perforative  inflammation  of  the  gut  after  the  relief  of  strangulation,  whether 
at  the  site  of  constriction  or  above  or  below  it,  in  the  latter  case  arising  from 
a  stercoral  ulcer.  Though  the  lesion  may  be  intraperitoneal,  it  by  no  means 
follows  that  general  peritonitis  need  result,  since  sufficient  plastic  material 
may  be  formed  around  it  to  shut  off  the  general  peritoneal  cavity,  and  to 
allow  the  extravasated  contents  of  the  bowel  to  find  their  way  outwards 
through  a  sinuous  tract  to  the  external  wound.  It  may  be  some  days  before 
any  evidence  of  the  existence  of  this  condition  appears.  Not  uncommonly  the 
opening  will  close  naturally  as  a  result  of  cicatricial  contraction,  and  hence 
no  steps  need  be  taken  to  deal  with  it  until  all  hopes  of  such  a  result  have 
faded.  Where,  however,  it  persists,  attempts  may  be  made  to  effect  this 
purpose  by  injecting  stimulating  lotions,  or  by  applying  the  actual  cautery  to 
the  interior  of  the  fistula  ;  but  more  frequently  an  operation  to  expose,  if 
practicable,  the  wound  in  the  gut,  and  to  close  it  by  suture,  or  to  remove  the 
affected  segment,  will  be  necessary. 


CHAPTER  XXXIV. 

INTESTINAL  OBSTBUOTION.* 

By  Intestinal  Obstruction  is  meant  a  condition  in  which  the 
onward  passapje  of  the  faeces  is  prevented.  In  acute  cases  it  is 
often  associated  with  strangulation,  owing  to  the  circulation 
through  the  vessels  being  impeded  and  finally  arrested. 

Many  different  types  of  classification  of  this  condition  have  been 
suggested,  and  many  of  them  are  more  or  less  valuable.  They 
may  be  described  as  congenital  or  acquired — under  the  former 
term  grouping  together  congenital  stenosis,  congenital  adhesions, 
etc.,  and  under  the  latter  all  the  ordinary  conditions ;  or  they  may 
be  divided  into  classes  according  to  whether  the  obstruction  is 
due  to  causes  within  the  gut,  to  changes  in  the  structure  or  relative 
position  of  the  intestinal  wall,  or  to  pressure  from  without.  The 
most  useful  division  is  the  clinical,  grouping  together  those  cases 
which  present  a  similarity  in  the  symptoms ;  and  this  method 
will  be  employed  here,  the  subject  being  discussed  under  the 
three  headings — acute  obstruction,  chronic  obstruction,  and  in- 
tussusception. 

Acute  Intestinal  Obstruction. 

The  following  are  the  chief  Causes  which  give  rise  to  this 
condition  : 

1.  Strangulation  by  bands  or  adhesions,  or  through  aper- 
tures, etc. 

2.  V^olvulus. 

3-  The  impaction  of  foreign  bodies. 

4.  Strangulation  over  a  band  or  acute  kinking  of  the  gut,  both 
very  rare  conditions. 

5.  Acute  intussusception. 

6.  It  may  be  the  termination  of  a  chronic  obstruction. 

*  For  much  of  the  material  incorporated  in  this  chapter  we  beg  to  acknow- 
ledge our  indebtedness  to  Sir  Frederick  Treves'  classical  text-book  on  the 
subject  (published  by  Cassell  and  Co.),  than  which  nothing  better  has 
appeared,  and  which  we  have  freely  utilized. 
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Paralysis  of  the  gat,  such  as  that  induced  by  acute  peritonitis^ 
localized  or  difTiue,  by  acute  enteritis  following  the  reduction  of 
a  strangulated  hernia,  by  a  Littre's  hernia,  etc.,  gives  rise  to 
phenomena  oi  pseiido-obstnidioUy  but  the  cause  then  is  not  so  much 
mechanical  as  nervous  in  ori*jin.  It  will  be  mentioned  again 
at  p.  1013. 

Tiie  General  Ssrmptoms  of  acute  obstruction  are  practically 
identical  with  those  of  a  strangulated  hernia.  The  patient  is 
suddenly  seized  with  severe  abdominal  pain  somewhat  of  the 
nature  of  colic,  and  referred  to  the  umbilicus,  coming  on  perhaps 
during  some  special  effort,  e.g.^  lifting  a  heavy  weight.  At  the 
same  time  he  suffers  from  shock,  as  evidenced  by  a  weak  pulse, 
pale  face,  and  cold,  clammy  sweat,  the  temperature  of  the  body 
falling  below  the  normal.  The  shock  is  usually  more  or  less 
recovered  from,  but  the  pain  persists,  and  is  liable  to  exacerba- 
tion and  intermissions,  soon  becoming  continuous.  Vomiting 
ensues,  being  at  first  limited  to  the  contents  of  the  stomach,  but 
quickly  changes  to  a  bilious,  stercoraceous,  or  even  faical  character. 
Signs  of  constitutional  depression  and  exhaustion  follow  in  a  short 
time,  the  pulse  being  weak,  rapid,  and  thready,  the  temperature 
remaining  subnormal  (except  occasionally  after  the  supervention 
of  peritonitis,  when  it  may  rise  a  few  degrees),  the  face  looking 
pulled  and  drawn  (facies  Hippocratica),  and  the  abdomen  being 
distended  and  painful.  Finally  the  patient,  if  unrelieved  by  treat- 
ment, dies,  and  usually  within  seven  to  ten  days  from  the  onset, 
owing  to  exhaustion  or  perforative  peritonitis.  Constipation  may 
be  absolute  from  the  first,  but  at  any  time  the  lower  bowel  may 
empty  itself,  and  raise  false  hopes  as  to  the  prognosis. 

The  explanation  and  variation  of  these  symptoms  in  different 
cases  is  given  later  on. 

The  Special  Forms  of  Acute  Obstruction  must  now  be  considered 
seriatim, 

I .  Strangulation  by  Bands  or  Adhesions,  through  Apertures,  etc. 
Causes. — {a)  Isolated  pcvitoueal  hands  and  adhesions  axe  usually  the 
result  of  old  plastic  peritonitis  of  a  localized  and  chronic  character. 
The  greatest  variety  is  met  with  in  the  appearance  and  situation 
of  these  adhesions;  most  freijuently  they  are  single  and  cordlike  ; 
sometimes  they  are  broad  and  membranous,  constituting  a  false 
ligament;  or,  again,  they  may  be  multiple.  A  common  situation 
is  between  different  parts  of  the  mesentery,  or  between  the 
mesentery  and  some  other  viscus,  the  cause  being  either  disease 
of  that  viscus  (usually  a  pelvic  organ,  the  caecum,  or  the  appendix), 
or  inflammation  of  a  mesenteric  gland  with  localized  peritonitis 
Two  methods  of  producing  strangulation  exist ;  either  the  bowei 
passes  under  the  arch  or  loop  formed  by  a  short  constricting  band, 
and  cannot  return ;  or,  if  the  band  is  long,  it  may  form  a  loop  or 
noose  through  wliich  the  bowel  passes,  and  so  becomes  strangled 
(Fig.   3f>o).     (b)  Cords  formed   by  the  omentum  result   from   union 
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between  its  fimbriated  extremities  and  some  part  of  the  viscera  or 
parietes,  forming  at  first  a  broad  band-like  adhesion,  which  is 
gradually  moulded  into  a  rounded  cord  by  the  constant  dragging 
and  pulling  to  which  it  is  subjected.  They  are  usually  coarser 
and  thicker  than  those  due  to  peritonitis.  The  mechanism  of 
strangulation  is  identical,  the  noose  form  being  perhaps  the  more 
common,  since  the  adhesions  are  likely  to  be  longer,  (c)  MecheVs 
diverticulum  (p.  921)  is.  liable  to  cause  strangulation  when  its  free 
end  becomes  adherent  either  to  the  parietes  or  to  the  viscera ;  it 
is  attached  most  frequently  to  the  mesentery  of  the  ileum,  and 
after  that  to  the  neighbourhood  of  the  umbilicus.  Occasionally 
the  diverticulum  ends  in  a  fibrous  cord,  which  may  remain  fixed 
to  the  umbilicus,  or  Boats  free  in  the  abdominal  cavity,  and  sub- 
sequently becomes  adherent  to  some  other  structure,  thus  pro- 
ducing a  fibrous  cord.     Strangulation  may  be  effected  by  bowel 

passing  under  the  loop,  formed  by  the 
adherent  diverticulum,  (d)  The  vermiform 
appendix,  appendices  epiploica,  or  Fallopian  tubes 
may  contract  abnormal  attachments,  and 
thus  form  arches  or  loops  under  which  bowel 
may  pass  and  become  strangled,  (e)  Slits, 
pouches,  and  apertures  in  the  peritoneal  invest- 
ment, whether  normal  or  abnormal,  may  lead 
to  strangulation.  All  external  hemiae  may 
be  grouped  under  this  heading,  as  also  those 
rare  conditions  known  as  internal  hernia,  in 
which  the  abdominal  contents  find  their  way 
into  pouches  in  the  posterior  wall  of  the 
peritoneum,  e,g.,  into  the  lesser  sac  of  the 
omentum,  or  the  so-called  fossa  duodeno- 
jejunalis.  Slits  may  also  be  found  in  the 
omentum  or  mesentery,  either  congenital,  traumatic,  or  the  result 
of  operations. 

Phenomena. — This  form  of  obstruction  usually  occurs  in  young 
people,  and  is  rare  after  forty ;  it  constitutes  above  one-fourth  of 
all  the  forms  of  internal  obstruction,  and  the  lower  2  feet  of 
the  ileum  are  most  frequently  involved.  There  is  commonly  a 
previous  history  of  peritonitis,  but  the  onset  is  usually  sudden, 
and  the  symptoms  of  strangulation,  as  detailed  above,*  are  of  a 
typical  character.  The  abdomen  is  flaccid  at  first,  and  not  tender 
until  peritonitis  ensues,  on  about  the  third  or  fourth  day.  There 
is  generally  no  obvious  tumour,  and  no  peristalsis  or  dilated  coils 
of  intestine  are  to  be  seen.  The  average  duration  is  about  five 
to  seven  days,  the  patients  dying  of  exhaustion  or  toxaemia  follow- 
ing peritonitis. 

2.  Volvulus  is  the  most  common  cause  of  acute  primary 
obstruction  of  the  large  intestine.  By  it  is  meant  a  rotation 
of  the  gut  upon  its  own  mesenteric  axis  in  such  a  way  as  to 
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interfere  not  only  with  the  passage  of  the  intestinal  contents,  but 
also,  sooner  or  later,  with  the  circulation,  determining  a  condition 
of  strangulation.  Occasionally  a  similar  result  is  brought  about 
by  the  intertwining  of  one  coil  with  another.  The  sigmoid  flexure 
is  the  part  mainly  affected,  although  it  occurs  in  the  caecum  or 
small  intestine.  In  the  former  situation  it  is  predisposed  to  by  a 
long  narrow  sigmoid  meso-colon,  so  that  the  two  ends  of  the  loop 
are  brought  closely  together ;  this  condition  may  be  of  congenital 
origin,  but  is  usually  due  to  the  traction  induced  by  prolonged 
chronic  constipation  ;  a  distended  sigmoid  hanging  into  the  pelvic 
cavity  drags  upon  and  elongates  the  meso-colon,  tending  to 
approximate  the  two  ends  of  the  loop,  and  necessarily  causing  a 
slight  obstruction  at  these  spots.  Some  irregular  movement  of 
the  gut  or  of  the  abdominal  walls  suffices  to  cause  rotation  of  the 
pedicle,  and  thus  brings  about  the  volvulus.  When  once  present, 
plastic  peritonitis  soon  fixes  the  coil,  whilst  the  pressure  on  the 
vessels  causes  venous  congestion  and  such  obstruction  to  the 
arterial  supply  of  the  gut  as  almost  certainly  to  end  in  its  death. 
Distension  of  the  coil  with  gas  from  decomposition  of  the  retained 
faeces  also  aggravates  the  condition. 

Symptoms. — Volvulus  is  rare  before  the  age  of  forty,  and 
apparently  occurs  more  often  in  the  male  sex.  A  history  of 
chronic  constipation  precedes  it,  but  the  acute  symptoms  start 
abruptly.  Pain  is  always  present,  at  first  intermittent,  but  finally 
constant,  and  there  is  usually  early  tenderness  over  the  sigmoid 
flexure.  The  pain,  vomiting  and  collapse  are  not  so  severe  or 
marked  as  in  other  forms  of  strangulation,  but  abdominal  dis- 
tension from  excessive  flatus,  and  resulting  dyspnoea  and  thoracic 
embarrassment,  are  very  distressing.  Tenesmus  is  occasionally 
present.  A  localized  peritonitis  is  usually  developed,  but  it  some- 
times becomes  diffuse.  Natural  cure  is  unknown,  the  patient 
either  dying  in  live  or  six  days  from  collapse  and  interference  with 
respiration,  or  at  a  somewhat  later  date  from  peritonitis. 

3.  Impacted  Foreign  Bodies,  causing  intestinal  obstruction,  may 
be  of  three  types :  gallstones,  foreign  bodies  that  have  been 
swallowed,  or  intestinal  concretions  (enteroliths). 

Gallstones  can  only  cause  obstruction  when  of  large  size,  and 
such  usually  gain  entrance  to  the  intestine  by  ulceration  from  the 
gall-bladder  into  the  duodenum.  A  coating  of  faecal  material  is 
likely  to  form  around  them,  and  thus  they  increase  in  size  as  they 
pass  downwards,  whilst  the  intestine  gradually  diminishes  in 
calibre  from  the  duodenum  to  the  ileum ;  the  usual  site  of  im- 
paction is  in  the  lower  ileum.  Women  over  fifty  are  most  often 
the  subjects  of  this  condition,  and  there  may  be  only  a  history  of 
some  inflammatory  condition  in  the  region  of  the  gall-bladder, 
and  none  of  biliary  colic.  Such  patients  frequently  suffer  from 
intermittent  subacute  attacks  of  incomplete  obstruction,  which, 
though  severe  for  a  time,  are  relieved  by  purgatives.     If  the  gall- 
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stone  is  not  passed,  a  final  acute  attack  supervenes,  which  begins 
suddenly  with  the  typical  signs  of  acute  obstruction,  although  the 
pain  and  collapse  are  not  so  marked  as  in  cases  of  strangulation, 
death  resulting  from  peritonitis  or  exhaustion. 

When  the  obstruction  is  due  to  foreign  bodies  which  have  been 
swallowed^  the  symptoms  are  usually  subacute  to  start  with,  but 
may  lead  to  perforation  if  of  irregular  shape. 

Enteroliths  are  of  three  classes :  (a)  Calculi  of  phosphate  of 
lime  or  inspissated  faeces  form  around  some  foreign  body  as  a 
nucleus,  {b)  Masses  of  indigestible  vegetable  material  may  be 
matted  together  with  inspissated  faeces,  mucus,  etc. ;  they  are  said 
to  be  not  uncommon  in  Scotland  (the  so-called  avenolith)^  being 
mixed  up  with  the  husks  of  the  coarse  oatmeal  there  eaten.  They 
have  also  been  known  to  consist  of  hair,  or  of  cocoanut  fibre  in  a 
patient  engaged  in  mat-making,  {c)  Calculi  have  been  found 
consisting  of  insoluble  mineral  salts,  e,g,^  carbonate  of  magnesia 
or  chalk,  taken  as  medicine.  Whatever  their  origin,  such  entero- 
liths are  usually  impacted  near  the  caecum,  and  if  causing  acute 
obstruction  the  symptoms  are  similar  to  those  produced  by  a 
large  gallstone,  being  preceded  by  chronic  attacks  and  severe 
colicky  pain.  In  thin  persons  their  presence  may  be  detected  by 
palpation  of  the  abdomen. 

4.  Acute  obstruction  ensues  when  a  coil  of  intestine  lodges 
across  a  tightly  drawn  adhesion,  the  lumen  at  each  end  being 
thereby  entirely  occluded,  and  the  circulation  arrested.  The 
usual  acute  symptoms  follow,  which  may,  however,  be  relieved 
spontaneously.  Sudden  kinking  of  the  gut  may  lead  to  the  same 
result,  being  due  to  the  contraction  of  fibrous  adhesions  or  the 
dragging  of  diverticula. 

5.  For  Acute  Intussusception,  see  p.  1018. 

6.  When  acute  symptoms  are  developed  at  the  termination  of 
a  case  of  chronic  obstruction,  the  pain  from  being  intermittent 
becomes  constant,  the  vomiting  more  violent  and  faecal  in  char- 
acter, and  the  fatal  termination  is  due  to  acute  peritonitis  or  to 
exhaustion  and  toxaemia.  Absolute  constipation  is  always  present, 
and  the  abdomen  is  much  distended. 

The  Diagnosis  of  acute  obstruction  is  not  per  se  a  matter  of 
much  difficulty,  since  the  phenomena  are  extremely  characteristic  ; 
but  it  is  usually  impossible  to  make  certain  of  the  cause  of  the 
obstruction  apart  from  an  exploratory  laparotomy. 

Some  care  is  also  needed  in  distinguishing  true  obstruction  from 
the  obstructive  symptoms  associated  with  acute  localized  enteritis 
or  peritonitis,  such  as  is  seen  in  appendicitis,  when  the  intestinal 
walls  are  paralyzed.  This  pseudo- obstruction  is  sometimes  very 
marked,  and  even  faecal  vomiting  may  occur,  but  by  a  careful 
attention  to  the  history  and  general  condition  of  the  patient  a 
correct  diagnosis  should  be  reached.  We  append  a  table  illus- 
trating the  chief  diagnostic  points  between  acute  strangulation 
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and  acute  appendicitis  associated  with   peritonitis,   one   of  the 
commonest  causes  of  pseudo- obstruction : 


Acute    Internal 
Strangulation. 

Acute  Appendicitis  with 
Peritonitis. 

Onset  - 
Rigor  - 
Temperature 

Pain     - 

1  Tenderness  - 

Vomiting     - 

Abdominal 
parietes    - 

Abrupt. 

Absent. 

Subnormal  at  first,  rising  at 
onset  of  peritonitis. 

Severe  ;  referred  to  the  um- 
bilicus. 

Absent  till  peritonitis  comes 
on. 

Early,    marked,    and    soon 
faecal. 

Flaccid    till    peritonitis    is 
present. 

May  be  preceded  by  local  pain. 

Often  present. 

High  at  first,  falling  later  from 

exhaustion  or  toxaemia. 
Severe;  primarily  referred   to  i 

the  right  iliac  fossa. 
Present  over  caecum  even  in 

early  stages,  and  gradually 

spreading. 
Less  urgent,  and  seldom  faecal 

except  as  a  late  symptom. 

Tense  and  rigid  from  the  first. 

The  Treatment  of  acute  obstruction  is  practically  included  in 
one  word — Laparotomy.     The  condition  of  the  gut   is  in  most 
cases  identical  with  that   found  in   a  strangulated   hernia,   axid 
although  a  few  patients  may  recover  by  palliative  measures,  e,g.^ 
enemata,  opium,  ice,  etc.,  yet   the   majority  would   be   gravely 
injured  in  the  delay  caused  by  their  employment.     The  danger 
of  laparotomy  increases  directly  with  delay ;    hence,  the  sooner 
it  is  undertaken,  the   better  for   the  patient.      Whilst   prepara- 
tions for   the   operation   are    being    made,   an   enema    may    be 
administered    to    clear    the    lower    bowel,   ice    being  given    to 
suck,  and  a  small  dose  of  opium  to  relieve  urgent  pain.     Two 
main  objects   must   always  be   kept  in   mind  in  the  operative 
treatment  of  such  cases,  viz.,  (a)  to  empty  the  distended  bowel, 
and  {b)  to  remove  the  cause  of  the  obstructioUi     The  second  of 
these  requisites  is  always  most  desirable,  but  unless  at  the  same 
time  the  putrid  contents  of  the  upper  portion  of  the  intestine  are 
removed,  but  little  real  good  has  been  accomplished,  since  the 
patient  is  being  slowly  poisoned  by  septic  absorption.     The  late 
Mr.  Greig  Smith  has  declared  most  emphatically  that  *  no  opera- 
tion for  intestinal  obstruction  is  complete  if  the  patient  leaves  the 
operating  table  with  a  greatly  distended  abdomen.*     Moreover,  it 
must  be  remembered  that  the  formation  of  an  artificial  anus  is 
often  insufficient  to  give  relief,  owing  to  the  paralyzed  and  dis- 
tended condition  of  the  intestinal  wall  above.     Hence,  in  many 
cases,  it  is  desirable  to  deal  with  the  engorged  bowel  first,  and 
to  leave  the  search  for  the  obstructing  body  till  a  later  date.     A 
very  high  death-rate  must  always  be  expected  in  these  cases,  but 
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Statistics  prove  that,  in  cases  where  the  cause  of  the  obstruction 
is  not  at  once  obvious,  primary  enterostomy,  if  followed  by  a 
satisfactory  discharge  of  the  intestinal  contents,  gives  results  in 
many  instances  equal  to,  or  even  better  than,  treatment  directed 
towards  the  cause  of  the  trouble. 

In  the  most  urgent  cases,  where  the  patient's  abdomen  is  acutely 
distended,  and  faecal  vomiting  has  been  present  for  some  time,  it 
is  not  advisable  to  administer  a  general  anaesthetic :  if  such  is 
attempted,  the  patient's  life  is  often  lost  from  stoppage  of  the 
respiration,  precipitated  possibly  by  a  severe  attack  of  faecal 
vomiting.  A  few  drops  of  cocaine  may  be  placed  under  the  skin, 
and  a  small  incision  made  through  the  linea  alba  below  the 
umbilicus ;  the  first  presenting  coil  of  intestine  is  withdrawn,  and 
after  protecting  the  peritoneal  cavity  with  gauze  or  sponges,  is 
tapped  with  a  large  trocar  and  cannula  so  as  to  allow  the  first 
gush  of  flatus  and  faeces  to  be  carried  away  from  the  wound. 
The  opening  is  then  enlarged  sufficiently  to  allow  a  Paul's  tube 
to  be  introduced  and  tied  in,  and  whilst  the  bowel  is  emptying 
itself,  it  is  fixed  by  stitches  to  the  abdominal  wall.  The  stomach 
should  always  be  thoroughly  washed  out  with  warm  water  before 
or  during  the  operation. 

In  less  severe  cases,  the  stomach  should  be  washed  out  as  a 
preliminary  measure  before  administering  the  anaesthetic.  The 
head  should  not  be  placed  on  a  lower  level  than  the  stomach,  for 
fear  of  fluid  regurgitating  along  the  oesophagus  and  choking  the 
patient ;  several  deaths  from  this  cause  have  been  reported.  The 
abdomen  is  then  opened  in  the  middle  line  below  the  umbilicus, 
and  a  definite  search  made  for  the  cause  of  the  obstruction. 
The  hand  is  first  passed  to  the  hernial  regions,  and  then  to 
the  right  iliac  fossa,  so  that  the  caecum  may  be  examined.  If 
this  is  distended,  the  cause  necessarily  lies  below  it ;  if  collapsed, 
above  it.  In  the  former  case,  the  condition  of  the  sigmoid 
flexure  should  next  be  investigated,  and  finally,  if  this  viscus 
is  collapsed,  the  hand  should  be  run  along  the  colon,  special 
attention  being  directed  to  the  splenic  flexure.  If  the  caecum 
is  collapsed,  perhaps  the  best  method  to  adopt  is  to  gently  with- 
draw from  the  abdomen  successive  portions  of  gut,  about  a  foot 
at  a  time.  These  are  carefully  examined,  and  replaced  by  the 
assistant  whilst  the  next  portion  is  being  withdrawn.  The 
remainder  of  the  intestines  during  this  process  are  protected  and 
kept  back  by  the  application  of  towels  which  have  been  sterilized 
in  hot  salt  solution.  The  obstruction  is  in  this  way  sooner  or 
later  discovered,  and  may  be  dealt  with  according  to  circum- 
stances. If  the  intestines  are  too  distended  to  allow  of  such 
manipulation,  it  may  be  advisable  to  open  or  tap  one  or  more 
of  the  dilated  coils,  and  thus  reduce  the  distension  before  pro- 
ceeding with  any  methodical  search  for  the  obstruction. 

Omental  bands  or  peritoneal  adhesions  should  be  divided 
between  ligatures.     The  vermiform  appendix  or  Meckel's  diverti- 
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culum  may  be  excised  according  to  the  method  described  at 
p.  951 .  A  volvulus  should  be  untwisted,  if  possible  ;  but  this  is 
usually  impracticable,  owing  to  peritoneal  adhesions,  and  in  such 
cases  it  is  advisable  to  withdraw  the  coil  from  the  abdomen,  and 
if  the  large  intestine  is  involved,  an  artiBcial  anus  should  be  made. 
Foreign  bodies  are,  if  possible,  displaced  forwards  or  backwards 
to  a  more  healthy  portion  of  the  bowel,  and  then  removed  by  a 
longitudinal  incision  along  the  antimesenteric  border,  the  wound 
being  subsequently  closed  by  a  row  of  Lembert's  sutures.  Of 
course,  volvulus  of  the  small  intestine  or  gangrene  of  the  gut,  if 
present,  may  necessitate  an  enter  ectomy. 

Ohronic  Intestinal  Obstruction. 

The  Causes  of  chronic  obstruction  are  very  numerous,  and, 
looked  at  from  an  anatomical  standpoint,  may  be  divided  into  the 
following  groups : 

1.  Intra-intestinal  conditions,  e.g.,  impaction  of  faeces,  foreign 
bodies,  etc. 

2.  Affections  of  the  intestinal  wall,  such  as  stricture,  new 
growths,  adhesions  or  matting  together  of  coils  of  intestine,  con- 
traction or  kinking  of  the  gut  from  mesenteric  gland  disease,  etc. 

3.  Compression  of  the  bowel  by  tumour,  cicatricial  bands, 
etc.,  developing  outside  the  intestine. 

The  General  Symptoms  of  chronic  obstruction  are  more  or  less 
as  follows:  The  patient  suffers  from  gradually  increasing  con- 
stipation, alternating  occasionally  with  watery  diarrhoea,  spurious 
in  nature,  and  set  up  partly  by  a  catarrhal  enteritis  due  to  the 
irritation    of    retained    faeces,    partly   by   decomposition    of   the 
faecal  material.     At  irregular  intervals   more  severe  symptoms 
arise,  consisting  of  pain,  colic,  vomiting,  and  absolute  constij>ation, 
owing  to  some  temporary  complete  obstruction,  as  by  a  mass  of 
undigested  food  or  faeces  becoming  impacted,  assisted  perhaps  by 
a  valve-like  fold  of  mucous  membrane  across  the  passage.     These 
attacks  usually  pass  off  after  a  time,  a  copious  evacuation  of 
the  bowels  taking  place  either  naturally  or  as  the  result  of  the 
administration  of  a  purgative.     Finally,  one  of  these  seizures 
persists  and  destroys  the  patient,  either  by  exhaustion,  or  perfora- 
tion followed  by  peritonitis,  unless  suitable  treatment  is  promptly 
adopted.     The  vomiting   is  never  such  a  marked  feature  as  in 
acute  obstruction,  until  the  final  stage,  when  it  becomes  faecal. 
The  abdomen  is  always  more  or   less  distended  and  tympanic, 
and  its  contour  varies  with  the  site  of  the  obstruction  ;  if  this  is 
situated  above  the  ileo-caecal  valve,  the  swelling  is  mainly  central, 
whilst  if  in  the  rectum  or  lower  portion  of  the  colon,  it  is  most 
marked  in  the  flanks.     Distended  coils  of  intestine  can  l>e  plainly 
seen  through  the  abdominal  walls  in  thin  subjects,  as  also  evident 
peristalsis.     When  arising   from   simple  stricture,  no  tumour  is 
to  be  felt ;  but  if  due  to  malignant  disease,  and  if  the  abdomen  is 
not  very  distended,  the  growth  may  possibly  be  detected. 
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FflBcal  Imiiaction  occurs  in  adult  females  who  have  previously 
suffered  from  chronic  constipation.  The  caecum  and  sigm6id 
flexure  are  the  most  common  seats  of  obstruction,  and  A  doughy 
tumour  may  often  be  felt  at  one  of  these  spots,  which  can  in 
some  cases  be  indented  with  the  fingers,  whilst  in  others  it  may 
be  of  stony  hardness.  The  surface  of  the  mass  is  usually  more 
or  less  nodulated,  and  the  intestine  tender  from  the  accompanying 
inflammation.  The  acute  symptoms  are  always  preceded  by  a 
prolonged  period  of  malaise  and  ill-health,  the  appetite  being 
defective,  the  breath  offensive,  and  the  tongue  foul.  On  rectal 
examination  the  presence  of  scybala  may  often  be  detected. 

The  special  symptoms  arising  from  the  other  conditions  which 
give  rise  to  chronic  obstruction,  such  as  stenosis  of  the  bowel, 
have  been  already  referred  to  (p.  926). 

The  Diagnosis  of  chronic  obstruction  is  obvious,  but  it  is  often 
by  no  means  easy  to  ascertain  the  exact  cause  of  the  trouble.  A 
thorough  investigation  of  the  case,  according  to  the  plan  given 
hereafter,  must  be  undertaken,  and  by  this  means  some  con- 
clusion may  be  arrived  at  as  to  the  nature  and  seat  of  the 
obstruction. 

The  Treatment  of  chronic  obstruction  is  always  a  matter  of 
difficulty  and  anxiety,  owing  to  the  uncertainty  often  felt  as  to  the 
diagnosis.  It  ought  to  be  possible,  however,  to  decide  whether 
the  block  is  located  in  the  large  or  small  intestine,  since  the 
character  of  the  abdominal  distension  and  the  symptoms  are 
tolerably  distinctive  in  the  two  forms. 

If  the  case  is  not  of  the  most  urgent  type,  the  patient  is  put  to 
bed,  the  diet  restricted  to  fluids,  and  belladonna,  combined  with 
small  doses  of  calomel,  administered.  At  the  same  time  copious 
enemata  should  be  given  two  or  three  times  daily,  and  preferably 
in  the  genu  -  pectoral  position,  but  purgatives  are  studiously 
avoided,  as  also  opium ;  probably  the  patient  has  taken  plenty  of 
the  former  before  coming  under  observation,  whilst  the  latter, 
although  it  may  check  vomiting  and  relieve  pain,  is  certain  to 
mask  symptoms,  and  thus  prevent  the  true  course  of  the 
disease  from  being  watched.  Should  the  symptoms  be  urgent 
from  the  commencement,  or  the  treatment  suggested  fail,  the 
question  of  operation  has  to  be  faced.  If  the  obstruction  is 
located  in  the  small  intestine,  a  laparotomy  must  be  undertaken, 
using  the  same  precautions  as  in  acute  cases.  If  the  cause  of  the 
trouble  is  easily  found,  a  coil  situated  just  above  is  withdrawn 
from  the  abdomen,  opened,  and  a  Paul's  tube  subsequently  tied 
in  so  as  to  allow  retained  faecal  material  to  escape.  It  is  wiser 
not  to  deal  with  the  local  trouble  (unless  strangulation  is  present) 
until  the  urgent  symptoms  have  disappeared.  If,  however,  the 
patient's  condition  is  serious  and  the  site  of  obstruction  cannot 
readily  be  found,  any  distended  coil  may  be  withdrawn  and 
opened.     The  practice  of  allowing  numerous  coils  of  intestine  to 
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escape  in  order  to  facilitate  the  exploration  of  the  abdomen  is  not 
to  be  recommended. 

When  the  cause  of  the  obstruction  is  located  in  the  large  intestine, 
colotomy  is  usually  required.  The  lumbar  operation  may  possibly 
be  undertaken  ;  but  the  majority  of  surgeons  at  the  present  time 
prefer  the  iliac  proceeding,  although  the  peritoneum  has  to  be 
opened,  and  the  risk  of  faecal  contamination  is  thus  increased.  If 
the  rectum  or  sigmoid  flexure  is  clearly  the  seat  of  the  trouble, 
the  usual  incision  on  the  left  side  can  be  made ;  but  if  there  is  no 
indication  as  to  the  part  of  the  colon  involved,  a  median  lapar- 
otomy is  perhaps  preferable,  a  distended  portion  of  the  gut  being 
withdrawn  and  tapped,  and  a  Paul's  tube  tied  in. 

In  chronic  peritonitis,  where  the  intestines  are  hopelessly  matted 
together,  but  little  can  be  done  beyond  the  administration  of 
enemata,  and  possibly  abdominal  massage.  The  history  of  the 
case  will  generally  suffice  to  suggest  its  nature,  and  operative 
treatment  should  then  be  avoided. 

Faecal  impaction  requires  the  regular  and  repeated  administra- 
tion of  large  enemata,  given  through  a  long  tube,  whilst  belladonna 
and  calomel  may  also  be  administered.  Should  hard  scybala  be 
lodged  in  the  rectum,  it  may  be  necessary  to  break  them  up  in 
situ,  and  remove  them  piecemeal. 

Intussnsception. 

By  Intussusception  is  meant  the  protrusion  or  invagination  of 
one  part  of  the  intestine  into  another,  giving  rise  to  the  condition 
illustrated   in  Fig.  361.     The  constituent  parts  are   seen    more 
diagrammatically  in  Fig.  362.     The  upper  portion  is  always  pro- 
lapsed into  the  lower,  except  occasionally  during  the  irregular 
peristalsis   which   takes   place   during    the    death-throes.       The 
invaginated  portion  (a)  is  known  as  the  intussusceptum,  whilst  the 
lower  portion  (b)  into  which  it  is  protruded  is  known  as  the  tfUus- 
suscipicHS,     An  intussusception,  then,  consists  of  three  layers — the 
outer  or  aishcathinf^  layer  (i.),  an  inner  or  entering  layer  (iiL),  and 
between  the   two  the  returning  layer  (ii.).      Not  only  does    the 
intestine  enter,  but  with  it  a  certain  portion  of  the  mesentery  ; 
and  it  is  to  the  constriction  of  the  vessels  contained  therein,  and 
later  on  possibly  to  their  complete  obstruction,  that  the  more 
serious  phenomena  are  due,  e.g,,  gangrene,  perforation,  or  rupture 
of  the  gut.     In  addition  to  this,  actual  obstruction  to  the  passage 
of  the  intestinal  contents  may  be  brought  about  by  the  traction 
of  the  mesentery,  which  renders  the  orifice  of  the  intussusceptum 
slit-like,  by  the  swelling  and  congestion  of  the  intestinal  wadi,  or 
perhaps  by  the  impaction  of  a  portion  of  undigested  food  within 
the  lumen  of  the  gut.     Peritonitis  usually  follows,  being  possibly 
due  to  the  invasion  of  a  portion  of  the  damaged  intestinal  wall 
by  the  Bac,  coli.      If  limited  in  extent,  it    may  merely  lead   to 
irreducibility  of  the  intussusception,  owing  to  adhesions  forming 
between  the  serous  coats  of  the  entering  and  returning  layers. 
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Id  other  cases,  and  especially  when  ulceratbn  or  gangrene  is 
present,  a  diffuse  peritonitis  may  be  lighted  up,  and  this  may 
result  in  the  death  of  the  patient.  The  bowel  above  the  site  of 
invagination  becomes  dilated,  and  possibly  stercoral  ulcers  may 
be  formed,  particularly  in  the  more  chronic  cases. 

The  Oaosfl  of  intussusception  is  generally  stated  to  be  irregular 
and  violent  peristalsis,  however  induced,  whether  by  the  presence 
of  irritating  ingesta,  or  by  the  existence  of  polypoid  tumours, 
malignant  growths,  or  possibly  worms ;"  the  presence  of  scybalous 
masses  of  fxces  may  also  lead  to  its  occurrence.     In  a  fbw  cases 
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injury,   e.g.,  blows  on  the  abdomen,  or  severe  strains  during 
jumping,  have  been  held  responsible  for  its  onset. 

Intussusception  is  met  with  in  four  chief  Bituatlons :  (i)  The 
ileO'Cacal  variety  is  much  the  commonest,  constituting  44  per 
cent,  of  all  cases  (Treves).  In  it  the  ileum  is  protruded  into  the 
colon,  the  apex  of  the  intussusceptum  being  formed  by  the  ileo- 
cecal valve.  Owing  to  the  great  mobility  of  the  ileum,  a  con- 
siderable portion  of  gut  may  be  thus  invaginated,  and  a  good 
many  cases  have  been  observed  in  which  it  has  actually  projected 
through  the  anus.  (2)  The  enteric  variety  involving  the  small 
intestine  comes  next  in  order  of  frequency,  being  met  with  in 
30  per  cent,  of  the  cases.  It  is  most  often  seen  in  the  lower 
jejunum,  and  is  rarely  of  great  size.     (3)  The  colic  form  may 
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occur  at  any  part  of  the  colon  or  rectum,  and,  O'wing  to  the  fixity 
of  this  portion  of  the  gut,  is  limited  in  extent.  It  is  met  with  in 
about  1 8  per  cent,  of  the  cases.  (4)  The  iko-colic  only  occurs  in 
8  per  cent. ;  in  it  the  ileum  is  protruded  through  the  ileo-caecai 
valve,  which  for  a  time  retains  its  normal  position  ;  but  after  the 
intussusception  has  attained  a  certain  size,  the  valve  and  caecum 
are  also  invaginated  into  the  ascending  colon.  In  each  of  these 
varieties,  except  the  last,  the  intussusception  grows  at  the  expense 
of  the  externail  or  ensheathing  layer,  the  apex  of  the  protrusion 
being  always  formed  by  the  same  portion  of  gut ;  but  in  the  ileo- 
colic variety,  as  just  stated,  it  increases  by  the  passage  of  more 
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Fig.  362. — Diagram  of  Intussusception. 

a,  Intussusceptum  ;  b,  intussuscipiens ;  I.,  ensheathing  layer  ; 
II.,  returning  layer;  III.,  entering  layer. 

and  more  of  the  ileum  through  the  valve ;  after  a  time  this  stops, 
and  is  replaced  by  the  ordinary  form  of  growth. 

Intussusception  is  occasionally  met  with  as  a  post-mortem 
phenomenon,  due  to  the  irregular  intestinal  movements  occurring 
during  the  death  crisis.  The  condition  is  recognised  as  being 
of  this  nature  by  the  absence  of  inflammatory  signs,  by  the  fact 
that  it  is  sometimes  due  to  a  reverse  peristalsis,  and  by  more  than 
one  intussusception  being  present. 

The  CUnical  History  varies  according  to  whether  the  condition 
is  acute  or  chronic. 

Acute  Intuflsusception  occurs  most  frequently  in  young  children, 
the  onset  being  usually  sudden.  The  child  is  attacked  with 
severe  pain,  possibly  localized  and  more  or  less  paroxysmal  at 
first,  but  rapidly  becoming  continuous  and  diffused  over  the 
abdomen.     This  is  followed  by  vomiting,  which,  however,  is  less 
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severe  than  in  acute  strangulation,  and  not  so  often  faeculent. 
The  patient  rarely  suffers  from  absolute  constipation,  diarrhoea 
and  the  discharge  of  blood-stained  mucus,  perhaps  associated 
with  tenesmus,  being  common.  Collapse  soon  supervenes,  and 
in  the  worst  cases  this  may  be  so  severe  as  to  kill  the  patient 
within  twenty- four  hours ;  otherwise  a  fatal  issue  from  exhaustion 
or  peritonitis  is  reached  within  a  week.  On  examining  the 
abdomen,  but  little  distension  or  tenderness  is  noted,  unless  acute 
peritonitis  is  present ;  in  about  half  the  cases  a  distinct  tumour 
can  be  felt,  cylindrical  in  outline,  and  sometimes  described 
as  *  sausage-shaped,'  following  the  course  of  the  intussusception 
and  generally  curved,  owing  to  the  traction  of  the  mesentery. 
In  the  ileo-caecal  variety  it  extends  from  the  right  iliac  fossa 
across  the  brim  of  the  pelvis  to  the  left,  the  colon  being  dragged 
downwards.  This  may  be  associated  with  an  absence  of  resistance 
in  the  right  fossa,  which  feels  empty,  constituting  what  is  known 
as  the  *signe  de  Dance.*  In  other  cases  the  tumour  may  be 
more  limited,  and  distinctly  moveable. 

A  natural  cure  occasionally  follows,  resulting  either  from 
spontaneous  reduction,  or  from  sloughing  of  the  intussusceptum, 
whilst  the  peritoneal  cavity  is  shut  off  by  a  circle  of  plastic  lymph 
uniting  the  ensheathing  and  entering  layers  of  the  gut.  When 
the  latter  takes  place,  the  subsequent  condition  is  not  very  satis- 
factory, owing  to  the  formation  of  a  fibrous  stricture. 

Chronic  Intussusception  occurs  more  frequently  in  adults  than 
in  children,  the  onset  being  gradual  and  the  course  varying 
widely  in  different  cases.  The  patient  complains  of  intermittent 
attacks  of  pain  of  a  colicky  nature,  which  recur  at  intervals, 
the  attacks  becoming  more  frequent  and  prolonged  as  the  case 
progresses.  Vomiting  is  often  but  little  marked  during  the  in- 
termissions. The  bowels  are  irregular  in  their  action,  and  there 
is  sometimes  a  blood-stained  mucous  discharge.  The  general 
condition  is  not  at  first  much  affected,  but  as  the  case  progresses, 
emaciation  and  general  asthenia  may  supervene.  On  examina- 
tion, the  abdomen  is  found  to  be  flaccid  and  free  from  tenderness, 
although  visible  coils  of  intestine  may  be  observed  in  some 
cases,  and  perhaps  a  tumour  felt.  The  symptoms  are  rather 
those  of  subacute  enteritis  and  chronic  obstruction  than  of 
strangulation,  and  the  case  may  be  brought  to  a  fatal  termina- 
tion either  by  an  acute  attack  of  obstruction  or  by  peritonitis. 
It  may,  however,  last  a  long  time  before  being  recognised. 

Treatment. — In  the  most  acute  forms  of  the  disease  but  little 
can  be  done,  owing  to  the  extreme  prostration  of  the  patient; 
but  in  the  less  severe  and  in  the  chronic  cases  much  can  be 
attempted  to  prevent  a  fatal  issue. 

In  acute  intussusception  the  patient  should  be  at  once  placed 
under  the  influence  of  opium,  in  order  to  still  peristalsis  and  pre- 
vent the  increase  of  the  tumour.     Inflation  of  the  bowel  with  air, 
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or  the  injection  of  copious  enemata  of  warm  Avater  or  oil,  may 
then  be  carefully  undertaken.  No  undue  force  should  be  em- 
ployed in  this  proceeding,  and  a  band  placed  over  the  tumour 
may  enable  the  surgeon  to  detect  whether  or  not  it  has  been 
successful.  It  is  performed  by  raising  the  patient's  pelvis  and 
inserting  into  the  rectum  a  catheter,  with  which  is  connected 
an  indiarubber  tube  and  funnel,  held  about  i^  or  2  feet  shovt 
the  abdomen.  Should  this  not  succeed,  laparotomy  should 
be  performed  without  delay,  and  the  condition  of  the  intus- 
susception investigated.  An  attempt  is  then  made  to  reduce  it 
by  grasping  the  tumour  in  one  hand  and  gently  trymg  to 
peel  off  the  ensheathing  layer  from  the  upper  portion  of  bowel, 
which  is  steadied  by  the  other  hand.  In  about  half  the  cases 
reduction  is  impracticable,  owing  to  the  presence  of  adhesions, 
and  if  the  general  condition  of  the  patient  is  fairly  good,  the 
intussusception  should  be  removed  and  the  divided  ends  of  the 
bowel  united  by  suture.  This  is  best  performed  by  a  modification 
of  Maunsell's  method,  an  incision  being  made  through  the  anti- 
mesenleric  border  of  the  intussuscipiens,  through  which  the  intus- 
susceptum  is  drawn  out  and  cut  away,  and  the  bowel  subsequently 
sutured  as  described  at  p.  934  •  If,  however,  the  {>atient  is  in  a 
condition  of  profound  shock,  all  that  can  be  done  is  to  fix  the 
bowel  in  the  wound,  and  make  an  artificial  anus.  The  results  of 
these  procedures  are  anything  but  encouraging,  for  F.  H.  Wiggin'''^^ 
has  shown  that  few  children  recover  if  anything  more  than  simple 
reduction  is  required  during  a  laparotomy. 

Chronic  intussusception  is  more  favourable  in  its  prognosis. 
It  is  frequently  unrecognised  until  an  exploration  of  the  abdomen 
is  made,  and  hence  reduction  by  inflation  is  not  commonly 
attempted.  In  some  cases  the  tumour  may  be  reduced  by  simple 
manipulation,  but  as  a  rule  too  many  adhesions  are  present. 
Excision  of  the  mass  should  then  be  undertaken,  and  the  results 
gained  have  been  very  encouraging. 

Investigation  of  a  Case  of  Intestinal  Obstmction. 

As  already  indicated,  the  cause  of  intestinal  obstruction  is  by 
no  means  always  a  matter  of  easy  diagnosis,  whilst  the  localiza- 
tion of  the  lesion  with  a  view  to  accurate  operative  treatment  is 
never  simple.  In  every  case  the  surgeon  should  conduct  his 
examination  in  a  methodical  and  orderly  manner,  and  it  is  well 
to  make  one's  investigation  along  the  following  lines : 

1.  The  Previous  History  of  the  case  should  be  carefully  gone 
into,  in  order  to  ascertain  whether  or  not  the  patient  has  suffered 
from  biliary  colic,  chronic  constipation,  acute  diffuse  or  localized 
peritonitis,  uterine  derangements,  syphilis  or  dysentery,  etc. 

2.  The  History  of  the  Present  Attack  should  then   be  con- 

•  Medical  Record,  January  18,  1896. 
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sidered,  noting  especially  the  manner  of  onset,  whether  acute 
or  gradual,  the  duration  of  the  symptoms,  and  whether  or  not 
preceding  subacute  attacks  have  occurred  from  time  to  time. 
By  this  means  it  is  possible  to  ascertain  whether  the  patient 
is  suffering  from  acute  or  chronic  obstruction,  as  also  whether 
the  causative  lesion  has  been  in  existence  for  some  time  or  not. 
3.  The  more  prominent  Symptoms  must  then  be  considered. 

(a)  Collapse  is  due  partly  to  reflex  nervous  disturbance,  partly 
to  the  absorption  of  toxic  materials,  and  partly  to  withdrawal 
of  fluid  from  the  body  as  a  result  of  the  vomiting;  the  portal 
area  is  also  much  engorged,  and  this  adds  to  the  want  of 
fluid  in  the  systemic  circulation.  The  nervous  cause  is  most 
active  in  the  early  stage  of  acute  obstruction,  especially  in  infants, 
whilst  the  toxic  is  largely  responsible  for  the  exhaustion  seen  at 
the  end  of  an  acute  attack  or  in  the  chronic  variety.  Hence 
collapse  is  early  in  acute  cases,  late  in  chronic.  Moreover,  the 
higher  the  lesion,  the  greater  the  shock,  owing  to  the  fact  that 
the  upper  portion  of  the  bowel  is  more  intimately  associated  with 
the  sympathetic  nervous  centres. 

(b)  Pain  is  a  very  marked  symptom,  being  usually  referred 
at  first  to  a  little  above  the  umbiUcus,  and  is  more  severe  in 
lesions  of  the  small  intestine  than  in  the  colon.  It  varies  greatly 
with  the  completeness  or  not  of  the  obstruction.  This  matter 
has  been  especially  emphasized  by  Treves,  who  has  pointed  out 
that  when  the  obstruction  is  but  partial  the  pain  is  intermittent, 
whilst  when  the  block  is  complete  the  pain  becomes  continuous. 
Hence  in  acute  strangulation  pain  is  almost  invariably  constant, 
whereas  in  stricture  it  is  markedly  intermittent  and  of  a  colicky 
nature.  The  amount  of  pain,  moreover,  varies  with  the  nervous 
excitability  of  the  patient ;  it  is  increased  by  anything  which 
induces  peristalsis,  e.g.f  food  or  purgatives,  and  it  is  diminished 
on  the  supervention  of  gangrene. 

(c)  Abdominal  tenderness  is  rarely  observed  in  the  early  stages, 
being  caused  by  the  onset  of  inflammation  of  the  peritoneum. 

(d)  Vomiting  is  an  almost  invariable  accompaniment  of  obstruc- 
tion. Its  cause  is  still  a  matter  of  some  doubt,  since  some 
authorities  claim  that  it  is  due  to  a  reverse  peristalsis,  whilst 
others  maintain  that  the  ordinary  onward  movements  of  the 
bowel  are  quite  sufficient  to  explain  it ;  the  intestinal  contents 
are  urged  forwards  against  the  face  of  the  obstruction,  and, 
being  unable  to  pass,  an  axial  regurgitant  stream  is  produced. 
It  is  a  little  difficult  to  see  how  this  could  occur  when  the  lower 
end  of  the  colon  is  the  part  affected.  Whatever  the  mechanical 
explanation,  there  is  no  question  as  to  the  influence  of  the  nervous 
system  in  its  production,  or  as  to  its  being  chiefly  reflex  in 
character,  which  is  evident  from  the  fact  that  it  occurs  equally 
when  omentum  or  bowel  is  strangled.  Hence,  it  is  easy  to  under- 
stand that  it  commences  early  in  children  and  sensitive  women,  on 
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account  of  the  greater  irritability  of  their  nervous  centres,  whilst 
it  is  also  more  marked  when  the  small  intestine  is  involved. 
Anything  that  increases  peristalsis  naturally  intensifies  its  occur- 
rence. \Vhen  the  obstruction  is  situated  in  the  jejunum  or  upper 
part  of  the  ileum,  the  vomiting  is  never  really  faecal  in  character, 
although,  if  it  has  been  temporarily  checked  by  opium,  the  ejecta 
may  be  exceedingly  offensive  atid  dark  in  colour,  owing  to  decom- 
position ;  true  faecal  vomiting  can  only  come  from  an  obstruction 
to  the  lower  ileum  or  colon. 

{e)  Constipation,  although  usually  present,  is  not  necessarily 
absolute,  as  it  is  possible  for  the  lower  bowel  to  be  emptied  in 
cases  of  obstruction,  whilst  the  patient  sometimes  passes  a  motion 
as  gangrene  supervenes  or  death  is  approaching. 

4.  A  most  careful  Physical  Examination  must  now  be  instituted. 

{a)  An  inspection  of  the  uncovered  abdomen  should  first  be 
made.  The  amount  and  character  of  the  distension  is  observed, 
and  whether  or  not  it  is  situated  in  the  centre,  as  when  small 
intestine  is  involved,  or  in  the  flanks  when  the  obstruction  is 
in  the  rectum  or  sigmoid  flexure.  The  existence  of  visible  peri- 
stalsis or  enlarged  coils  of  intestine  should  be  noted  ;  such  are 
rarely  seen  in  the  acute  cases,  but  may  be  very  evident  in  the 
chronic  forms.  The  rise  and  fall  of  the  abdomen  during  respira- 
tion should  be  watched  to  ascertain  whether  the  movements  are 
equal  on  both  sides,  or  if  any  prominence,  such  as  would  be 
caused  by  a  tumour,  is  noticeable.  The  general  condition  of  the 
patient,  whether  emaciated  or  not,  as  also  the  appearance  of  the 
face  and  the  position  in  which  he  lies,  should  be  observed. 

{h)  All  the  normal  and  abnormal  hernial  apertures  are 
thoroughly  investigated,  as  also  the  rectum  and  vagina. 

(r)  The  abdomen  is  carefully  palpated,  so  as  to  ascertain  the 
existence  of  any  tumour  or  increased  resistance  of  the  abdominal 
walls. 

{d)  Percussion  may  also  throw  some  light  on  the  case. 


CHAPTER  XXXV. 

EECTUH    AND    ANUS. 

Oonganital  Halfoniuitioiis. 

The  lowest  pwrtion  of  the  intestinal  canal,  4  inches  in  length, 
which  is  commonly  known  as  the  rectum,  arises  from  the  union 
of  two  separate  divisions.  The  upper,  developed  from  the  lowest 
portion  of  the  primitive  hind-gut,  is  originally  in  communication 
with  the  bladder,  and  forms  a  joint  cavity  or  cloaca,  the  two, 
however,  being  early  separated;  the  posterior  segment,  which 
becomes  the  rectum,  extends  down  into  the  pelvis,  to  be  joined 


Fig,  363,— Three  Varieties  op  Malformation  ok  Rectum.     (Tillmanhs.) 

In  A,  the  bowel  ends  at  the  brim  of  the  pelvis  in  a  cul-de-sac,  and  there  is  no 

evidence  of  an  anus :  in  B,  the  anus  is  also  absent,  but  the  bowel  opens 

into  the  bladder ;  in  C,  the  anus  and  bowel  are  only  separated  by  a  small 

by  an  epiblastic  pit  or  involution  growing  jn  from  the  perineum, 
known  as  the  '  proctodeum.'  Failures  in  typical  development 
may  be  due  either  to  the  proctodeum  being  absent  or  stenosed,  to 
the  rectum  either  being  absent  (Fig.  363,  A)  or  retaining  in 
measure  its  cloacal  condition  and  opening  into  some  other  viscus 
—e.g.,  the  bladder,  urethra,  vagina,  or  vulva  (Fig.  363,  B) — or  to 
want  of  union  between  the  upper  and  lower  segments  (Fig.  363,  C). 
The  following  are  the  chief  clinical  varieties  of  malformation  met 
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(i.)  Absence  of  the  anus,  with  or  without  development  of  the 
rectum,  which,  if  present,  may  open  in  some  abnormal  situation. 
In  such  cases,  the  important  question  to  be  settled  by  the 
practitioner  is  the  existence  or  not  of  a  rectum,  and  this,  unfor 
tunately,  cannot  always  be  determined  without,  an  open  explora- 
tion through  the  perineum  ;  if,  however,  during  crying  and 
straining  there  is  a  distinct  bulge  in  the  middle  line  at  the 
spot  where  the  anus  should  be,  there  is  every  likelihood  of  the 
viscus  being  present.  If  so,  it  is  always  expanded  in  a  club-hke 
extremity,  usually  lined  with  peritoneum  in  front,  and  often  below. 
If  the  rectum  is  absent,  it  usually  ends  near  the  pelvic  brim, 
and  is  merely  represented  by  a  fibrous  cord  below  that  level 
(Fig.  363,  A),  whilst  the  bony  pelvis  is  often  atrophic  and  its 
outlet  much  reduced  in  size.  Thus  in  a  case  seen  recently  an 
interval  of  half  an  inch  was  present  between  a  sound  passed  into 
the  urethra  and  the  tip  of  the  coccyx. 

(ii.)  A  membranous  septum  may  persist  between  the  upper  and 
lower  segments,  placed  about  an  inch  from  the  anus,  and  allowing 
the  retained  meconium  to  push  it  downwards.  This  is  the  type 
of  malformation  most  commonly  observed  (Fig.  363,  C). 

(iii.)  An  anus  is  occasionally  present,  whilst  the  rectum  ends 
blindly  above  the  pelvic  brim,  or  opens  elsewhere. 

(iv.j  The  anus,  though  present,  may  be  contracted. 

The  Treatment  of  these  cases  must  be  instituted  at  as  early  a 
date  after  birth  as  possible,  so  as  to  prevent  intestinal  obstruction. 

Anal  stenosis  is  readily  dealt  with  by  regular  dilatation  with 
bougies. 

Where  a  membranous  septum  j>ersists  between  the  proctodeum 
and  rectum,  a  large  trocar  and  cannula  may  be  passed  through  ii, 
and  the  meconium  allowed  to  escape ;  the  aperture  thus  made  is 
enlarged,  and  maintained  by  the  subsequent  passage  of  bougies. 

Where  the  anus  is  absent,  whether  there  is  any  indication  of 
the  presence  of  a  rectum  or  not,  a  perineal  incision  is  first  made 
through  the  site  of  the  anus,  and  carried  upwards  and  backwards 
along  the  concavity  of  the  sacrum  strictly  in  the  middle  line  for 
not  more  than  2  inches.  It  is  an  open  question  whether  it  is 
justifiable  to  proceed  further  by  removing  the  coccyx  and  part  of 
the  sacrum  (Kraske's  operation,  p.T03Q),  since  the  membranes  of 
the  spinal  cord  extend  much  further  down  in  the  infant  than  in 
the  adult.  If  found,,  the  dilated  and  bulbous  cul-de-sac  is  drawn 
down  as  far  as  possible,  and  opened  towards  its  posterior  aspect ; 
the  mucous  membrane  is  then,  if  feasible,  stitched  all  round  to 
the  skin  so  as  to  leave  no  surface  to  granulate,  thereby  preventing 
subsequent  stenosis.  In  cases  where  no  rectum  is  present, 
colotomy  must  be  performed,  and  by  preference  the  ilintc  operation, 
since  the  space  between  the  crest  of  the  ilium  and  the  last  rib  is 
exceedingly  small  in  an  infant.  When  once  a  passage  for  the 
fajces  is  establislied,  abnormal  openings  into  the  bladder,  etc., 
usually  close  without  dilliculty. 
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Various  malformations  in  connection  with  the  post-anal  gut 
have  been  already  described  (p.649). 

Inflammation  of  the  Rectum  {Proctitis)  causes  pain  of  a  bearing- 
down  character,  a  sensation  of  fulness,  constantly  recurring 
tenesmus,  accompanied  by  a  discharge  of  mucus,  muco-pus,  or 
blood.  It  may  arise  from  any  local  source  of  irritation,  e,g,, 
the  introduction  of  foreign  bodies,  or  the  presence  of  a  polypus, 
parasites,  or  piles ;  gonorrhoea  is  an  occasional  cause — in  women 
possibly  owing  to  infection  from  the  vaginal  discharge,  in  men 
probably  from  direct  infection.  In  dysentery  the  rectum  is  often 
involved  as  well  as  the  colon.  If  the  inflammation  becomes  chronic, 
a  simple  fibrous  stricture  may  result.  Treatment, — Injections  of 
lead  and  opium  or  of  borax  may  be  used  locally,  whilst  the  patient 
is  kept  in  a  recumbent  position  and  on  a  low  diet,  the  bowels  being 
regularly  opened  by  the  administration  of  laxatives  or  enemata. 

Thread-worms  (Oxyuris  vermicularis)  are  the  most  constant 
source  of  irritation  of  the  rectum  in  infants  and  children.  They 
give  rise  to  pruritus  ani,  a  discharge  of  muco-pus,  and  many  reflex 
phenomena.  In  treating  such  a  case,  a  sharp  purgative  may  be 
given  every  morning  {e.g.,  pulv.  scamm.  co.,  grs.  v.),  and  salt  and 
water  or  an  infusion  of  quassia  used  as  an  injection. 

The  Bilharzia  haematobia  is  occasionally  found  in  the  rectum  as 
well  as  in  the  urinary  passages  (p.1090).  It  gives  rise  to  fibro- 
adenomatous  polypi,  in  which  the  ova  can  be  readily  demonstrated ; 
they  are  rounded  or  oval  bodies,  differing  from  those  found  in  the 
urine  in  that  they  possess  a  lateral  spine-like  projection,  whilst  in 
the  latter  it  is  terminal.  Considerable  tenesmus,  diarrhoea  and 
discharge  of  blood  are  present,  and  the  haemorrhage  may  become 
so  abundant  as  to  destroy  the  patient's  life,  especially  when  urinary 
symptoms  are  coexistent.  They  occur  in  children  who  have  been 
in  Africa,  and,  unfortunately,  no  satisfactory  treatment  is  known. 

Ischio-Bectal  Abscess. 

Suppuration  in  the  ischio-rectal  fossa  {localized  periproctitis) 
is  very  frequently  met  with,  and,  from  the  fact  that  it  commonly 
results  in  a  fistula,  is  of  considerable  surgical  interest.  It  may 
arise  from  a  variety  of  causes,  but  for  convenience  may  be 
described  under  the  three  following  headings  : 

I .  Acute  Ischio-Bectal  Abscess  is  due  to  infection  of  the  loose 
fatty  tissue  filling  the  ischio-rectal  fossa  (Fig.  364,  I.R.A.j  with 
some  pyogenic  organism,  reaching  it  either  through  the  penneum 
or  from  the  bowel.  In  the  latter  case  some  solution  in  the 
continuity  of  the  mucous  membrane  occurs,  such  as  follows  its 
penetration  by  a  fish-bone  or  other  foreign  body,  or  some  form  of 
ulceration  ;  the  Bc^:,  coli  is  thereby  set  free,  and  in  consequence 
the  pus  has  the  usual  characteristic  offiensive  odour.  If  the 
infection  is  derived  from  the  perineum,  the  usual  cocci  of  sup- 
puration are  present,  and  the  pus  has  no  objectionable  smell.  A 
red,  painful  swelling  is  noticed  on  one  side  of  the  anus,  which  is 
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at  first  hard  and  brawny,  but  soon  becomes  soft  and  fluctuating. 
Defaecation  is  exceedingly  painful,  as  also  digital  exploration  of  the 
bowel ;  and  the  patient  is  unable  to  sit  with  any  comfort.  If  left  to 
itself,  it  may  burst  internally  or  externally,  or  in  both  directions, 
and  a  fistula-in-ano  is  very  liable  to  follow.  Treatmant. — In  the 
early  stages  the  part  should  be  well  fomented,  but  when  there  is 
no  doubt  that  pus  is  forming,  a  free  opening  should  be  made,  the 
cavity  washed  out,  and  stuffed  with  some  antiseptic  dressing.  If 
taken  early  enough,  rapid  recovery  may  ensue  without  the  bowel 
becoming  involved,  but  when  the  mucous  membrane  has  been 
encroached  upon  or  perforated,  the  wound  will  not  heal  without 
division  of  the  sphincter. 

Occasionally  a  more  diffuse  type  of  acute  suppuration  occurs  in 
the  ischio-rectal  fossa,  constituting  a  celltditiSf  and  not  uncommonly 


Fig.  364. — Diagrammatic  Section  of  Lower  End  of  Rectum,  Anus  and 

Isciiio-Rectal  Foss^. 

L.A.,  Levator  ani ;    E.S.,  external  sphincter;    I.R.A.,  ischio-rectal  abscess; 
A. A.,  anal  abscess  ;  F.LA.,  fistula-in-ano  ;  A.F.,  superficial  anal  fistula. 

resulting  in  gangrene  (gangrenous  periproctitis).  It  is  most  likely  to 
be  seen  in  weakly  individuals  and  old  people,  and  the  symptoms 
are  very  asthenic  in  type.  The  suppuration  may  extend  above 
the  levator  ani,  and  lead  to  deep  fistulous  tracks.  The  parts 
must  be  freely  opened  up,  the  gangrenous  tissue  scraped  away, 
and  the  raw  surfaces  treated  with  peroxide  of  hydrogen.  The 
wounds  are  then  stufTed  with  iodoform  gauze,  and  subsequently 
well  irrigated  twice  a  day.  Free  stimulation  is  always  required  in 
these  cases,  but  the  prognosis  is  very  bad,  death  being  probably 
caused  by  acute  toxaemia  or  pyaimia. 

2.  Chronic  Ischio-Bectal  Abscess  is  usually  met  with  in  run- 
down or  tuberculous  individuals  during  young  adult  life,  and  is 
not  unfrequently  a  complication  of  phthisis.  It  arises  from  injuries 
to  the  perineum  or  bowel,  and  may  even  be  induced  by  exposure 
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to  wet  or  cold,  as  by  sitting  on  a  damp  stone.  A  deposit  of  tuber- 
culous material  replaces  the  fat  ordinarily  occupying  the  ischio- 
rectal fossa,  and  this  after  a  time  undergoes  caseation  or  forms  an 
abscess,  which  gradually  spreads  without  pain  or  other  inflam- 
matory disturbance,  until  it  may  extend  very  widely  and  almost 
entirely  surround  the  bowel.  After  it  has  burst,  the  orifices  of 
sinuses  may  be  found  at  a  considerable  distance  from  the  anus. 
The  Signs  and  Symptoms  are  those  of  a  chronic  tuberculous 
abscess.  An  indurated  and  painless  mass  may  be  first  felt  in  the 
fossa,  and  this  slowly  spreads,  softens,  and  is  transformed  into  a 
more  or  less  extensive  abscess  sac.  The  Treatment  is  as  for  all 
tuberculous  deposits,  viz.,  in  the  early  stages,  and  even  before 
suppuration  has  occurred,  incision,  removal  by  a  sharp  spoon  of 
all  tuberculous  tissue,  the  application  of  pure  carbolic  acid,  and 
dressing  the  wound  with  gauze  infiltrated  with  iodoform.  Where 
extensive  sinuses  or  fistulse  exist,  treatment  as  for  fistula-in-ano 
must  be  adopted. 

3.  Suppuration  in  the  ischio-rectal  fossa  may  occasionally  be 
dependent  on  disease  of  neighbouring  or  distant  structures,  e.g,^ 
the  sacro-iliac  or  hip  joints,  the  pelvic  bones,  the  spine,  prostate, 
pelvic  cellular  tissue,  etc.,  the  pus  finding  its  way  down  by  the 
side  of  the  rectum  and  burrowing  through  the  levator  ani,  to  reach 
the  surface.  The  usual  treatment  of  such  condition  must  be 
adopted,  but  if  practicable  the  abscess  is  opened  elsewhere,  as,  of 
course,  the  existence  of  a  sinus  near  the  anus  is  a  fertile  source  of 
septic  contamination. 

Anal  Abscess. — This  term  is  applied  to  an  abscess  forming 
immediately  under  the  anal  integument,  and  superficial  to  the 
sphincter  (Fig.  364,  A. A.);  it  is  usually  due  to  inflammation  of 
one  of  the  numerous  sebaceous  follicles  in  that  locality.  It  may 
be  acute  or  chronic,  in  the  latter  case  being  usually  tuberculous, 
and  is  one  of  the  most  frequent  causes  of  fistula-in-ano.  It  must 
be  freely  opened  throughout  its  whole  length,  and  stuffed. 

Fistola-in-Ano. 

The  term  fistula-in-ano  is  somewhat  loosely  applied  to  all  those 
conditions  in  which  suppurating  tracks  are  found  in  the  neigh- 
bourhood of  the  anus  and  the  lower  end  of  the  rectum.  Many  of 
these  are  merely  sinuses  which  have  but  one  opening. 

The  Canse  of  fistula  is  usually  some  suppurative  condition,  e.g,, 
an  ischio-rectal  or  anal  abscess,  in  the  neighbourhood  of  the 
bowel ;  but  it  is  sometimes  the  result  of  a  stricture  of  the  gut,  the 
inner  opening  being  either  above,  in  the  substance  of,  or  below 
the  cicatricial  mass.  This  is  more  likely  to  be  the  case  when 
multiple  fistulas  exist. 

Varieties. — i.  The  CofnpUtc  Fistula  (Fig.  365)  is  one  in  which 
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lliure  are  op)eninf^s  both  externally  and  into  the  bowel.  When 
following  an  anal  abscess,  they  are  both  close  to  the  anus,  and 
the  track  lies  immediately  beneath  the  skin  and  mucous  mem- 
brane (Fig.  364,  A.F.).  When  following  an  acute  ischio-rectal 
abscess,  the  external  opening  is  a  variable  distance  from  the  anus, 
and  the  inner  about  i  inch  up  the  bowel,  being  situated  in  relation 
with  the  30-called  internal  sphincter(Fig.  364, F.I. A.);  occasionally 
blind  extensions  are  met  with  branching  off  from  this,  but  not  so 
frequently  as  when  the  fistula  follows  a  chronic  abscess.  Id  the 
latter  case  the  skin  may  be  extensively  undermined,  looking  blue 
and  conncstod,  and  the  fistulous  tracks  may  burrow  widely,  open- 
ing ev«i  on  the  thigh,  or  in  the  perineum  or  buttock.  The 
so-called  horseshoe  fisiida  passes  round  the  bowel,  usually  behind 
the  !mus,  either  superlicial  to  the  external  sphincter  or  beneath 
it,  and  opens  also  on  the  other  side.  Moreover,  the  mucous 
membrane  of  tlie  lowel  is  often  undermined,  and  5tnpp}ed  from 


the  muscular  coat  for  some  distance  above  the  internal  opening  by 
sinuses  or  an  abscess  cavity. 

2.  The  Blimi  External  Fistula  (Fig.  3<J6)  is  the  term  applied  to  a 
sinus  resulting  from  the  opening  of  an  ischio-rectal  abscess  in 
which  no  communication  with  the  bowel  can  be  discovered.  A 
probe  passed  into  the  wound  can  often  be  felt  by  a  finger  in  the 
rectum  with  only  the  thickness  of  the  mucous  membrane  between. 
In  dealing  with  these  external  fistula?  the  possibility  of  the  original 
cause  being  at  a  distance  must  not  be  overlooked. 

3.  The  liliiid  Iiitiriial  Fistula  (Fig.  367)  is  constituted  by  a  sinus 
opening  into  the  bowel  just  above  the  anus.  Attention  is  usually 
drawn  to  the  condition  by  the  passage  of  pus  with  the  motions  or 
independently,  and  perhaps  by  preceding  inflammatory  disturlv 
ance.  The  orifice  can  sometimes  be  felt  by  digital  exploration, 
and  on  the  insertion  of  a  spccuhmi  may  perhaps  be  seen  and  care- 
fully examined  by  a  straight  probe  or  one  bent  in  the  form  of  a 
linok  ;  it  is  oftc^u  associated  with  considerable  undermining  of  the 
nuicous  membrane,  and  if  chronic  with  stenosis  of  the  bowel. 

In  all   these  conditions  it   is  very  difficult  to  obtain   healing, 
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owing  to  the  state  of  unrest  in  which  the  parts  are  kept  by  the 
continuous  movements,  voluntary  and  involuntary,  of  the  sphincter ; 
hence  division  of  this  muscle  is  almost  always  necessary.  It  may, 
however,  be  advisable  to  leave  the  case  alone  when  the  fistula 
complicates  the  later  stages  of  phthisis,  or  when  a  small  blind 
internal  fistula  exists  in  elderly  people,  causing  but  little  incon- 
venience and  no  injury  to  the  general  health. 

Operation. — The  bowels  must  have  been  completely  evacuated, 
lx)th  by  means  of  castor-oil  or  some  suitable  purgative,  and  about 
an  hour  previous  to  operation  by  enema,  a  most  important 
preliminary,  not  only  for  the  comfort  of  the  operator,  but  also 
because  it  is  very  desirable  that  no  further  action  should  be 
required  for  some  days.  The  patient  is  placed  in  the  lithotomy 
position,  and  the  perineal  and  anal  regions  shaved  and  purified. 
A  probe  is  passed  along  the  fistula  into  the  rectum,  and  guided 
by  it  a  grooved  director,  along  which  a  curved  pointed  bistoury 
is  introduced,  and  the  intervening  structures  divided ;  this  will  in 
most  cases  include  the  external  sphincter.  A  careful  search  is 
made  for  pockets  or  tributary  branches  of  the  main  track,  and 
such,  if  found,  are  opened  up  and  scraped  out,  undermined  and 
unhealthy  skin  being  snipped  away  with  scissors ;  bleeding  points 
are,  if  necessary,  tied,  and  the  cavity  carefully  powdered  with 
iodoform,  and  lightly  stuffed  with  oiled  lint  or  gauze  soaked  in 
iodoform  and  glycerine.  Pressure  by  a  graduated  antiseptic  wool 
compress  should  be  applied  by  means  of  a  T-bandage.  The  wound 
is  allowed  to  granulate,  and  care  taken  that  irregular  healing  does 
not  lead  to  a  re-formation  of  the  fistula.  With  this  object  in  view, 
it  is  often  advisable  to  pass  a  moderate-sized  bougie  from  time  to 
time  at  the  end  of  a  fortnight. 

When  a  sinus  extends  for  some  distance  under  the  mucous 
membrane  from  the  upper  end  of  the  original  fistula,  it  may  not 
be  always  desirable  to  lay  it  open  to  its  whole  extent,  since  such 
might  involve  serious  haemorrhage  at  a  spot  where  it  cannot  well 
be  checked.  It  will  often  suffice  to  partly  divide  and  scrape  it, 
and  then,  if  the  main  fistula  has  been  satisfactorily  dealt  with,  it 
will  probably  heal  without  difficulty,  especially  if  syringed  out 
occasionally  with  stimulating  lotions. 

In  the  case  of  a  horseshoe  fistula,  the  sphincter  need  only  be 
divided  at  one  spot,  and  that  usually  in  the  middle  of  the  horse- 
shoe. The  whole  track  must,  however,  be  opened  up,  the  cavity 
scraped,  loose  tags  of  skin  removed  by  the  scissors,  and  an 
ordinary  dressing  applied. 

After-Treatment. — The  bowels  should,  if  possible,  be  prevented 
from  acting  for  four  days,  and  most  scrupulous  care  taken  to  keep 
the  parts  clean.  The  deep  dressing  need  not  be  changed  for  the 
first  twenty-four  or  forty-eight  hours,  provided  that  the  surround- 
ing skin  is  well  flushed  with  a  warm  .carbolic  solution.  When  the 
plugs  are  removed,  fresh  small  strips  of  gauze  soaked  in  iodoform 
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and  glycerine  are  introduced  night  and  morning  after  the  wound 
has  been  syringed.  On  the  fourth  day  a  good  dose  of  castor-dl 
should  be  given,  and  subsequently  care  taken  to  secure  an  action 
of  the  bowels  daily. 

FisBure  of  the  Anus. 

This  is  a  most  painful  and  troublesome  complaint,  met  with 
most  commonly  in  men,  though  not  unfrequently  in  women  of  a 
neurotic  temperament.  It  is  occasionally  due  to  injury  or  to  the 
irritation  of  a  polypus,  but  more  often  to  the  passage  of  large 
scybalous  masses  in  patients  suffering  from  chronic  constipation. 
The  fissure  is  usually  single,  extending  through  the  posterior  border 
of  the  anus  towards  the  coccyx ;  a  *  sentinel '  external  pile  is  often 
situated  immediately  over  it,  and  the  crack  may  lead  to  a  definite 
ulcer  just  within  the  external  sphincter.  According  to  Ball  of 
Dublin,  it  is  due  to  one  of  the  valve-like  tags,  left  at  the  junction 
of  the  proctodeum  and  rectum,  being  caught  by  a  scybalous  mass, 
and  torn  from  its  upper  connections.  Each  time  a  motion  passes 
the  sore  place  is  reopened,  and  the  valve  pushed  further  on,  until 
finally,  having  become  swollen  and  oedematous,  it  appears  at  the 
orifice  as  the  *  sentinel '  pile,  with  an  ulcerated  surface  behind  or 
beside  it.  Sometimes  several  fissures  are  met  with  in  the  same 
individual,  and  then  a  syphilitic  cause  is  probable,  especiaUy  if 
they  are  placed  at  the  side  or  front  of  the  anus. 

The  Ssrmptoms  of  this  condition  are  very  distressing,  consisting  of 
burning  pain  during  defaecation,  which  often  lasts  for  some  hours. 
The  pain  is  usually  associated  with  tenesmus,  and  may  radiate  down 
the  thighs  or  up  the  back,  and  not  uncommonly  to  the  left  sacro- 
iliac joint ;  it  may  be  so  severe  as  to  lead  the  patient  to  refrain  from 
defalcation  for  prolonged  periods.  The  faeces  may  be  streaked  with 
blood  or  pus,  and  there  is  a  certain  amount  of  discharge  from  the 
anus.  On  examining  the  part,  the  sphincter  is  found  to  be  spas- 
modically contracted,  and  the  entrance  of  a  finger  is  forcibly  resisted. 

Treatment  in  the  earlier  stages  is  undertaken  by  regulating  the 
action  of  the  bowels  by  suitable  laxatives,  by  the  use  of  cocaine 
suppositories  prior  to  defaecation,  and  by  improving  the  general 
health.    Sometimes  the  application  of  a  hamamelis  ointment,  com- 
bined with  the  ung.  hydrargyri  nitratis  dil.,  is  most  effective  in 
giving  relief.     In  confirmed  cases  the  sphincter  has  been  forcibly 
dilated  by  the  thumbs,  and  the  crack  or  ulcer  cauterized ;   but 
by  far  the  most  efficient  treatment  consists  in  dividing  its  base 
with  a  straight  probe-pointed  bistoury,  the  incision  at  the  same 
time  including  the  external  sphincter.     The  ulcer  and  the  edges 
of  the  wound  are  snipped  away  with  scissors,  to  facilitate  the 
dressing  and  healing  of  the  wound.     The  lower  bowel  should  in 
all  cases  be  carefully  explored  with  the  finger,  especially  with  a 
view  to  the  possible  existence  of  a  polypus,  which,  if  undetected. 
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would  cause  a  recurrence  of  the  mischief.      Rest   being  thus 
obtained,  healing  soon  follows. 

Fibrons  Stricture  of  the  Bectom. 

One  of  the  most  important  conditions  associated  with  or 
resulting  from  inflammatory  lesions  of  the  lower  gut  is  stenosis. 
It  is  usually  met  with  in  advanced  life,  especially  in  women 
over  forty  years  of  age,  and  is  most  often  situated  2  or  3  inches 
from  the  anus,  or  as  high  as  its  junction  with  the  sigmoid  flexure. 
In  this  position,  it  is  usually  due  to  the  cicatrization  and  con- 
traction of  ulcers  following  prolonged  diarrhoea  and  dysentery, 
although  occasionally  due  to  tuberculous  or  syphilitic  ulceration. 
Any  form  of  chronic  proctitis,  e,g,,  gonorrhoea,  may  also  lead  to 
it.  It  occurs  sometimes  as  a  sequela  of  pelvic  cellulitis  and 
suppuration,  from  the  contraction  of  fibrous  bands  which  may 
bind  the  rectum  backwards  to  the  sacral  wall,  or  may  merely 
constrict  it ;  the  stricture  is  in  these  cases  usually  at  a  lower  point 
than  in  the  former.  Repeated  attacks  of  inflamed  piles  may  also 
lead  to  stenosis  at  or  just  above  the  anus.  A  stricture  sometimes 
results  from  traumatism,  or  follows  operations  involving  the  whole 
or  at  any  rate  the  greater  portion  of  the  circumference  of  the 
bowel.  As  already  mentioned,  it  may  be  associated  with  a  fistula, 
especially  if  the  latter  has  existed  for  long;  the  inner  opening 
may  then  be  found  in  the  substance  of  the  stricture,  as  pointed 
out  by  the  late  Mr.  Henry  Smith. 

The  earliest  Symptoms  of  stricture  are  often  alternating  attacks 
of  diarrhoea  and  constipation,  in  which  the  constipation  is  primary, 
and  the  diarrhoea  due  to  a  catarrhal  enteritis  arising  from  the 
irritation  of  the  retained  faeces.  Gradually  the  difficulty  in 
passing  motions  becomes  more  and  more  marked,  and  the 
faeces  themselves  become  narrowed,  flattened,  and  elongated, 
something  like  pipe-stems,  or  small  masses  like  shrimps  may 
alone  succeed  in  passing.  This  is  associated  with  pain  and  un- 
easiness referred  to  the  lower  bowel ;  a  certain  amount  of  blood 
and  mucus  may  be  mixed  with  the  excreta,  and  sooner  or  later 
marked  dyspepsia  and  abdominal  distension  supervene.  If  the 
case  is  allowed  to  run  on  without  treatment,  absolute  obstruc- 
tion of  a  chronic  type  may  result,  and  lead  to  a  fatal  issue; 
or  the  mucous  membrane  of  the  bowel  above  the  stricture 
becomes  ulcerated,  an  abscess  forms,  and  subsequently  a  fistula, 
through  which  a  certain  small  amount  of  faecal  material  passes. 
If  several  of  these  fistulae  are  established,  the  patient  may  finally 
succumb  to  chronic  septic  poisoning  and  exhaustion. 

An  examination  of  the  bowel  with  the  finger  may  reveal  a 
smooth,  regular  constriction  of  the  gut  as  if  a  band  had  been  tied 
round  it,  the  fibrous  mass  and  the  aperture  in  it  feeling  something 
like  an   os  uteri.      In  other  cases,  the  bowel  is  stenosed  for 
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some  distance,  and  its  surface  more  or  less  ulcerated  ;   whilst  it 
due  to  pelvic   cellulitis,  it  may  be   drawn  up  and  fixed  to  the 
posterior   pelvic  wall.     When   the  stricture  is   too  high  for  the 
finger  to  reach,  the  gut  may  appear  normal,  though  somewhat 
dilated  (ballooning).     Sometimes  the  stricture  is  smooth,  and  free 
from  nodular  irregularities  and  excrescences;  often,  however,  it 
is  ulcerated  and  irregular,  the  examination  causing  great  p>ain. 
The  gut  above  the  contraction  is  hypertrophied,  distended,  and 
if  filled  with  retained  faeces,  the  mucous  membrane  may  show 
signs  of  inflammation,  or  even  stercoral  ulcers.     The  gut  below 
the  stricture  is  usually  dilated  (ballooned),  partly  from  paralysis 
of  its  walls,  and  partly  by  invagination  of  the  mass  from  alx>ve. 

The  Treatment  in  the  early  stages  consists  in  keeping  the 
bowels  regular  and  the  motions  soft  by  means  of  laxatives,  such 
as  castor-oil  or  salines,  whilst  the  passage  of  the  excreta  is  assisted 
by  enemata.  The  diet  is  regulated,  and  the  strength  maintained, 
if  need  be,  by  tonics.  Locally,  the  stricture,  if  within  reach, 
should  be  dilated  by  means  of  bougies  passed  in  increasing  size^ 
every  two  or  three  days,  care  being  taken  that  the  point  of 
the  instrument  engages  the  stricture,  and  is  not  caught  against 
folds  of  mucous  membrane  or  turned  backwards.  The  utmost 
gentleness  must  be  used,  in  order,  as  far  as  possible,  to  stretch 
the  mucous  membrane,  and  not  tear  it.  Laminaria  or  compressed 
sponge  tents  are  of  use  in  some  cases,  followed  subsequently 
by  bougies.  When  situated  low  down,  the  stricture  may  be 
notched  posteriorly,  or  sHghtly  nicked  in  several  places  with  a 
probe-pointed  bistoury,  and  bougies  then  passed.  There  is 
always  a  great  tendency  in  tliese  strictures  to  contract  again,  and 
the  patient  should  be  instructed  to  pass  a  bougie  for  hmiself  at 
short  intervals.  If  the  stricture  is  out  of  reach,  or  signs  of 
obstruction  manifest  themselves  in  spite  of  treatment,  colotomy  is 
the  final  resource. 

Syphilitic  Disease  of  the  Bectom  and  Anns. 

The  rectum  and  anus  are  attacked  by  syphilitic  disease  in  a 
variety  of  ways,  the  most  prominent  being  as  follows  : 

(a)  The  initial  lesion  or  primary  chancre  is  occasionally  met 
with  in  the  neighbourhood  of  the  anus,  but  presents  no  features 
that  demand  special  attention. 

(b)  In  the  secondary  stage  mucous  tubercles  or  condylomata 
are  frequently  seen,  being  placed  either  at  the  anal  margin  or 
symmetrically  on  either  side  of  the  gluteal  fold,  the  sores  on 
one  side  having  evidently  infected  the  other.  Tliey  are  of  the 
usual  type  (p.  128),  and  are  treated  by  dusting  with  powdered 
calomel,  and  keeping  a  piece  of  dressing  between  the  lips  of  the 
fold. 

(r)  In  the  tertiary  period  diffuse  syphilitic  disease  of  the  rectum  is 
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not  uncommon,  occurring  most  usually,  but  not  solely,  in  young 
married  women  amongst  the  poorer  classes,  and  especially  in 
hospital  patients.  It  is  a  somewhat  early  tertiary  manifestation, 
and  usually  commences  within  easy  reach  of  the  finger,  about 
3  inches  from  the  anus.  It  starts  as  a  diffuse  gummatous  infil- 
tration of  the  rectal  mucous  membrane  and  submucous  tissue, 
which  become  thickened  and  indurated,  ulceration  soon  following. 
These  phenomena  are  not  limited  to  the  rectum,  but  frequently 
spread  up  the  intestine  towards  the  sigmoid  flexure  and  down 
to  the  anus,  and  likewise  involve  the  recto-vaginal  septum  and 
vagina,  passing  down  the  latter  canal  to  invade  the  perineum  and 
neighbouring  structures,  so  that  in  a  neglected  case  the  whole 
external  genitals  and  anus  may  be  involved  in  an  irregular  hyper- 
trophic mass,  somewhat  resembling  elephantiasis.  In  addition, 
the  ulcerative  process  may  extend  more  deeply,  leading  to  the 
formation  of  fistulas,  not  only  between  the  rectum  and  neighbour- 
ing viscera  (e.g,,  vagina  or  bladder^,  but  also  communicating  with 
the  exterior.  From  the  cicatrization  occurring  in  the  submucous 
tissue,  contraction  of  the  gut  results,  causing  a  syphilitic  stricture, 
which  may  extend  for  some  distance  up  the  bowel.  The  symptoms 
consist  in  pain,  increased  on  defaecation,  irritability  of  the  bowel, 
and  discharge  of  blood  and  pus  by  the  anus,  whilst  obstructive 
phenomena,  or  alternating  attacks  of  constipation  and  diarrhoea, 
may  also  be  present.  On  examination,  the  diffuse  ulceration  and 
infiltration  of  the  part  are  suggestive  of  malignant  disease,  but  the 
patient's  age  and  history,  and  the  course  of  the  case,  are  usually 
sufficient  to  determine  the  diagnosis.  The  general  health  re- 
mains good  in  the  earlier  stages  of  the  affection,  but  later  on 
may  be  undermined  by  the  pain  and  constant  purulent  dis- 
charge. 

Treatment  consists  in  administering  mercury  and  iodide  of 
potassium,  the  former  perhaps  in  the  shape  of  suppositories, 
whilst  locally  dilatation  by  bougies  is  necessary.  In  advanced 
cases  colotomy  is  essential  in  order  to  secure  rest  to  the  parts, 
and  give  them  a  chance  of  healing.  Possibly  in  a  few  instances 
only  a  temporary  opening  of  the  bowel  may  be  required,  but 
where  much  contraction  exists  and  a  considerable  tendency  to 
obstruction,  the  artificial  opening  must  remain  permanently. 
Sometimes  the  ulceration  persists  in  spite  of  colotomy,  and  care 
must  then  be  taken  to  prevent  the  retention  of  discharges  by  the 
occasional  passage  of  bougies. 

Tumours  of  the  Bectum. 

Polypus  Recti  occurs  most  frequently  in  children,  and  consists 
usually  of  an  adenoma  of  Lieberkuhn's  follicles,  but  occasionally 
of  simple  fibrous  tissue  covered  with  mucous  membrane.  They 
are  commonly  found  within  easy  reach  of  the  anus,  and  present 
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an  appearance  something  like  a  small  cherry  with  a  long  pedicle, 
pendulous  and  freely  mobile.  The  Symptoms  caused  are  irri- 
tability of  the  bowel  and  the  passage  of  blood  by  the  anus,  which 
latter  when  occurring  in  a  child  without  symptoms  of  obstruction 
is  almost  pathognomonic  of  polypus.  The  tenesmus  excited  may 
lead,  as  mentioned  elsewhere,  to  prolapse  or  to  the  occurrence 
of  an  intussusception.  It  is  occasionally  associated  with  a  fissure 
of  the  anus,  which  probably  arises  as  a  secondary  result  of  the 
irritation  caused  by  the  partial  extrusion  of  the  polypus  during 
defaecation.  A  natural  cure  can  be  effected  by  rupture  of  the 
attenuated  pedicle,  which  is  at  first  attended  by  a  certain  amount 
of  haemorrhage.  Treatment. — The  polypus  is  cut  away  after  tying 
or  twisting  its  pedicle,  or  the  clamp  and  cautery  may  be  employed. 

Papilloma  of  the  rectum  is  a  rare  disease,  and  gives  rise  to 
haemorrhage  from  and  irritability  of  the  bowel,  or,  if  large,  even  to 
obstruction.  This  condition  is  not  always  limited  to  the  rectum, 
but  may  extend  through  the  greater  portion  of  the  intestine,  and 
then  proves  fatal  from  haemorrhage.  Treatment  consists  in  removal 
by  ligature  or  wire  snare,  where  practicable. 

Sarcoma  is  another  uncommon  disease  in  the  rectum.  It  occurs 
in  the  shape  of  a  large  fleshy  tumour  growing  from  the  submucous 
tissue,  and  projecting  into  the  lumen  of  the  gut  so  as  to  cause 
obstruction.  It  is  less  painful  than  cancer,  and  usually  occurs  at 
an  earlier  age.  The  symptoms  are  much  as  in  the  latter  disease, 
and  the  treatment,  where  feasible,  is  the  same,  viz.,  extirpation  of 
the  growth,  but  it  will  very  probably  recur. 

Epithelioma  of  the  Anus  {i,e,,  of  the  skin  covering  the  anal 
margin)  occurs  as  a  primary  development  similar  to  that  on  the 
lip,  and  is  then  of  the  squamous  type.  It  presents  the  usual 
features,  viz.,  an  indurated  nodular  mass,  which  readily  ulcerates, 
and  runs  the  typical  course  of  such  a  disease,  infecting  the 
inguinal  glands.  It  is  readily  dealt  with  in  the  earlier  stages 
by  an  operation  somewhat  similar  to  that  for  excision  of  the 
rectum. 

Oancer  of  the  Bectum  appears  in  the  form  of  columnar  epithe- 
lioma, consisting,  as  described  elsewhere  (p.  179,  Fig.  42),  of  an 
overgrowth  of  Lieherkiihn's  follicles,  not  only  into  the  lumen  of 
the  gut  (centrifugal  or  papillomatous  type  of  growth),  but  also 
invading  the  deeper  portions  of  the  bowel  wall,  infiltrating  the 
submucous  and  muscular  layers  (centripetal  growth).  A  cer- 
tain amount  of  vascular  fibro-cellular  stroma  is  found  between 
the  glandular  elements,  and,  according  to  the  relative  amount  of 
these  structures,  two  types  of  the  disease  are  described :  (a)  The 
nodular  variety  commences  at  one  spot  in  the  form  of  a  localized 
malignant  wart-like  mass,  which  is  hard  in  consistency,  and  con- 
tains an  excess  of  fibrous  stroma.  This  type  becomes  ulcerated 
after  a  time,  and  does  not  grow  very  rapidly,  (b)  The  annulat 
variety  is  characterized  by  the  mass  being  more  cauliflower- like, 
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growing  more  quickly,  and  tending  early  to  involve  the  whole 
circumference  of  the  gut.  This  latter  form  ulcerates  early,  bleeds 
freely,  and  causes  greater  destruction  of  tissue,  so  that  obstruc- 
tion to  the  onward  passage  of  faeces  is  much  less  likely  to  occur 
in  it  than  in  the  former  type,  where  cicatricial  contraction  is  a 
marked  feature. 

Both  varieties  sooner  or  later  involve  neighbouring  structures, 
and  hence  lead  to  fixation  of  the  mass,  either  to  the  pelvic  walls 
or  to  the  bladder,  vagina,  or  prostate ;  sometimes  the  iliac  vessels 
or  sciatic  nerves  are  compressed,  causing  oedema  or  neuralgia 
respectively.  Fistulae  may  develop  in  connection  with  the 
bladder,  in  which  viscus  the  growth  may  actually  form  a  con- 
siderable mass.  Secondary  deposits,  similar  in  microscopic  struc- 
ture to  the  primary  growth,  are  found  in  the  lumbar  glands,  or, 
if  the  anus  is  affected,  in  the  inguinal  region ;  they  commonly 
involve  the  liver,  and  may  even  be  disseminated  throughout  the 
body.     The  peritoneal  cavity  may  also  be  invaded. 

The  Symptoms  of  the  disease  are  often  so  slight  and  the  onset 
so  insidious  as  to  raise  no  suspicions  of  the  existence  of  apy 
growth  until  it  has  attained  considerable  size.  It  then  leads  to 
recurring  attacks  of  constipation,  alternating  with  diarrhoea,  apd 
to  the  discharge  of  large  quantities  of  mucus,  often  blood-stained. 
A  sense  of  weight  or  dragging  pain  is  noticed  in  the  rectum,  and 
the  patient  after  defaecation  feels  as  if  there  is  still  something  to  be 
passed.  This  sensation  increases  until  true  tenesmus  and  strain- 
ing at  stool  are  present,  together  with  constant  pain,  which  may 
radiate  up  the  back  and  down  the  legs,  causing  sitting  on  any 
hard  substance  to  be  painful.  At  first  a  blood-stained  discharge 
may  be  seen  on  the  faeces,  which  become  flattened  and  pipe-like, 
but  later  it  passes  independently  of  the  motions.  On  examina- 
tion, an  ulcerating,  crateriform  mass  is  met  with,  which  may  either 
be  limited  to  one  segment  of  the  gut  wall,  and  is  then  usually 
firm,  and  perhaps  associated  with  stenosis,  or  it  may  surround  thp 
bowel,  and  feel  soft  and  spongy,  readily  breaking  down  under  the 
finger,  and  bleeding  freely.  This  examination  is  generally  painful, 
as  also  the  process  of  defaecation,  and  sometimes  the  patient 
abstains  from  the  latter  for  lengthened  periods  on  account  of  the 
exquisite  agony  caused  thereby.  When  the  anterior  wall  is  in- 
volved, the  bladder  is  often  fixed  to  the  mass,  and  micturition 
becomes  painful ;  moreover,  every  time  the  bladder  is  emptied  a 
discharge  may  occur  from  the  bowel,  and  this  may  continue  even 
after  colotomy  has  been  performed.  Marked  cachexia  supervenes, 
the  digestion  becomes  impaired,  any  meal  causing  pain  and  flatu- 
lent distension  ;  natural  sleep  is  impossible,  and  if  a  recto- vesical 
fistula  forms,  the  patient's  troubles  are  further  aggravated  by  the 
passage  of  faeces  and  flatus  by  the  urethra. 

The  case  runs  a  more  or  less  rapid  course  to  the  fatal  issue, 
which  on  an  average  ensues  about  seventeen  months  after  the 
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onset  of  symptoms,  if  no  operation  has  been  undertaken  (Jessop*), 
and  may  be  due  to  a  variety  of  causes.  Faecal  obstruction 
occurs  in  about  30  per  cent,  of  the  cases,  being  more  marked 
in  the  chronic  forms,  and  in  those  where  the  disease  starts  high 
up  the  bowel,  on  account  of  the  peristalsis  causing  invagina- 
tion of  the  mass  and  occlusion  of  the  tube ;  whilst  if  ulceration  is 
excessive,  or  the  disease  situated  low  down,  obstruction  is  much 
less  common,  invagination  being  here  impossible,  and  peristalsis 
being  expended  on  the  onward  passage  of  the  faeces.  Exhaus- 
tion from  haemorrhage,  pain,  sleeplessness,  or  septic  absorption, 
accounts  for  most  of  the  fatal  results,  whilst  septic  peritonitis 
following  the  perforation  of  stercoral  ulcers  above  the  growth 
occurs  in  a  few  instances. 

The  Treatment  of  cancer  of  the  rectum  consists  in  the  radical 
measure  of  excision  of  the  mass,  or  in  the  palliative  operation  of 
colotomy. 

Excision  of  the  Bectum,  or  proctectomy,  is  only  applicable  to 
those  cases  in  which  there  is  a  reasonable  prospect  of  the  whole 
disease  being  eliminated.  When  the  finger  can  be  passed  into 
healthy  bowel  beyond  the  growth,  and  where  the  mass  is  not 
fixed  anteriorly  so  as  to  endanger  other  viscera,  eg.,  the  prostate 
or  bladder,  the  case  is  a  favourable  one  for  excision.  Fixation 
of  the  mass  laterally  or  behind  is  not  so  important,  although 
where  extensive  it  also  contra-indicates  operation.  If  there  is 
any  reason  to  suspect  secondary  deposits  in  the  lumbar  glands  or 
liver,  it  is  needless  to, put  the  patient  through  the  very  trying 
ordeal  of  excision.  Formerly  it  was  considered  of  vital  importance 
to  avoid  opening  the  peritoneum  ;  but  at  the  present  day  it  is 
frequently  done,  and  with  no  untoward  result,  if  due  precau- 
tions are  taken ;  so  that,  aUhough  the  growth  may  be  situated 
high  up,  if  it  is  freely  moveable,  and  there  is  no  evidence  of 
secondary  deposits,  an  attempt  should  be  made  to  take  it  away. 
It  must  be  remembered  that  in  the  male  the  peritoneum  is 
reached  on  the  anterior  aspect  of  the  gut  about  2^  inches  from  the 
anus  with  an  undistended  bladder,  whilst  it  may  be  pushed  up 
another  inch  when  that  viscus  is  full ;  in  the  female  the  peri- 
toneum is  situated  about  4  inches  from  the  anus,  being  reflected 
to  the  posterior  aspect  of  the  cervix  uteri.  Posteriorly,  the  lower 
4  or  5  inches  of  the  bowel  are  uncovered  by  serous  membrane 
in  both  sexes. 

It  is  good  practice  to  anticipate  the  radical  operation  by  a 
preliminary  colotomy,  unless  the  case  is  a  very  early  one.  Where 
the  whole  circumference  of  the  bowel  has  to  be  removed  for 
3  inches  or  more,  the  passage  of  faeces  through  the  wound  is  not 
only  a  source  of  septic  contamination,  but  also  causes  extreme 
pain,  whilst  the  condition  subsequently  left  is  almost  certain  to 
err  on  the  side  either  of  patulency  or  of  contraction,  and  there  is 
total  loss  of  control.    An  effective  anus  in  the  iliac  region  obviates 
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all  these  difficulties,  whilst  the  preliminary  operation  gives  the 
surgeon  a  chance  of  investigating  the  condition  of  the  lumbar  or 
sacral  glands,  and  of  ascertaining  the  extent  of  the  growth  up  the 
bowel. 

Two  forms  of  operation  are  described,  according  to  whether 
the  growth  is  situated  high  up  or  low  down.  The  latter,  or 
low  operation,  sometimes  known  as  Langenbeck's,  is  performed 
through  the  perineum ;  the  former,  for  dealing  with  cancer  situ- 
ated higher  up,  necessitates  partial  removal  of  the  sacrum  or 
coccyx,  and  is  known  as  Kraske's. 

1,  Lqw  operation, — The  rectum  having  been  thoroughly  washed 
out  and  emptied,  and  the  patient  placed  in  the  lithotomy  position, 
the  perineum  is  shaved  and  purified,  and  the  posterior  wall  of  the 
rectum  and  anus  slit  open  in  the  middle  line  as  far  as  the  tip  of 
the  coccyx.  An  incision  is  now  made  ail  round  the  anus  at  the 
junction  of  tlie  skin  and  mucous  membrane,  if  the  anus  is  healthy  ; 
when  diseased,  the  incision  is  extended  beyond  the  margin  so  as 
to  include  the  growth.  The  rectum,  together  with  the  tumour, 
is  then  separated  from  surrounding  structures  by  scissors  and 
fingers,  commencing  posteriorly,  where  this  is  readily  effected, 
dividing  the  levator  ani  on  each  side,  and  working  gradually 
upwards  and  to  the  front,  where  greater  care  must  be  taken  to 
ensure  the  vagina,  prostate  or  membranous  urethra  from  harm. 
In  the  male,  a  bougie  or  catheter  may  be  passed  into  the  urethra 
with  advantage.  Bleeding-points  can  be  secured  during  this 
process  by  pressure-forceps.  The  upper  attachments  of  the  gut 
are  divided  either  by  scissors,  ^craseur,  or  clamp  and  cautery. 
Haemorrhage,  which  is  generally  very  free,  is  arrested  by  ligature 
or  cautery,  and  the  gaping  wound  powdered  with  iodoform,  and 
plugged  for  twenty-four  hours  with  gauze,  the  posterior  incision 
not  being  closed  by  suture,  and  no  attempt  made  to  drag  down 
the  mucous  membrane.  Subsequently  the  wound  may  be  left 
without  any  internal  dressing,  an  external  pad  of  salicylic  wool 
sufficing ;  it  is  thoroughly  washed  out  two  or  three  times  a  day 
with  some  dilute  antiseptic,  such  as  sanitas  (i  in  10),  Condy's 
solution,  or  carbolic  acid  lotion  (i  in  60),  which  may  be  used 
alternately ;  granulations  gradually  cover  the  surface,  and,  as 
cicatrization  progresses,  the  mucous  membrane  is  by  degrees 
approximated  to  the  skin  margin,  and  the  patulous  cavity  dimin- 
ished in  size  until  healing  is  complete. 

If  the  growth  affects  one  side  of  the  gut  alone,  the  operation  is 
modified  by  only  removing  that  half.  If  fixed  posteriorly,  the 
coccyx,  and  even  a  part  of  the  sacrum,  may  be  taken  away  with- 
out hesitation  to  facilitate  the  extirpation  of  the  mass. 

2.  Kraske's  or  the  High  Operation, — The  patient  reclining  on  his 
right  side,  an  incision  is  made  in  the  median  line  from  just  behind 
the  anus  to  the  middle  of  the  sacrum,  but  without  opening  the 
bowel.  The  coccyx  is  excised,  and  the  great  sacro- sciatic  liga- 
ment and  gluteus  maxim  us  detached  from  the  left  side  of  the 
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sacrum.  Part  of  the  left  wiog  of  the  latter  bone  is  now  removed 
by  chisel  and  hammer,  the  incision  being  curved,  and  extending 
from  the  median  line  be]ow,  through  or  above  the  fourth  [>os- 
tertor  sacral  foramen  to  the  under  border  of  the  third,  and  then 
to  the  left  border  of  the  bone  at  that  level  (Fig.  368,  a  b).  The 
loose  cellular  tissue  surrounding  the  upper  part  of  the  rectum  is 
thus  exposed,  and  the  gut,  together  with  the  tumour,  is  freed  bora 
its  connections,  and  amputated  from  the  sound  gut  above,  the 
peritoneum  being  usually  encroached  on  in  this  stage  of  the  pro- 
ceedings. If  the  growth  extends  to  the  anus,  the  whole  length  of 
the  rectum  below  is  excised  ;  but  if  the  sphincter  and  lower  inch 
or  two  are  free  from  disease,  they  are  left  m  situ,  and  not  divided 
posteriorly,  whilst  the  upper  end  of  the  gut  is  in  all  cases  drawn 


Pin.  368. — Pelvis  ssbn  fkoh  Behind  to  indicaie  the  Lines  of  Section 

IND    COCCVX    IN    KrASKE'S    OPERATION. 

a  i,  Kraske's  original  operatioa ;  a  c,  Bardenheuer's  modification. 

down,  and  fixed  by  a  few  points  of  suture  either  to  the  anal  portion 
along  its  anterior  wall,  or  to  the  skin.  The  wound  is  carefully 
washed  out,  and  stufTed  with  gauze  sprinkled  with  iodoform  ;  even 
if  the  peritoneal  sac  has  been  opened,  no  barm  will  usually  come 
of  it,  since  a  careful  packing  of  the  wound  will  close  it  ofT  in 
twenty-four  hours.  The  results  which  have  followed  this  severe 
opieration  are,  on  the  whole,  encouraging,  always  provided  that  a 
preliminary  colotoniy  has  been  performed. 

Various  modifications  of  Kraske's  proceeding  have  been 
suggested,  one  of  the  best  being  that  performed  by  Bardenbeuer. 
The  sacrum  is  exposed,  sawn  across  just  below  the  third  fora- 
mina {Fig.  368,  a  c)  and  the  portion  thus  detached  is  totally 
removed.  By  this  means  a  much  more  extensive  view  is  obtained 
of  the  pelvic  contents,  and  the  scope  of  the  operation  increased. 
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Excision  of  the  rectum  is  a  proceeding  only  practicable  in  com- 
paratively few  cases  of  the  disease  (jessop  states  15  to  20  per 
cent.),  and  fatal  results  are  not  uncommon  from  shock,  haemor- 
rhage, or  i>eritonitis.  The  tendency  to  recurrence  is  considerable, 
but  the  disease  is  not  then  so  painful  as  before,  since  the  nerve 
terminals  have  been  removed.  In  the  cases  that  are  cured  a 
certain  amount  of  inconvenience  is  certain  to  follow  either  from  a 
patulous  or  stenosed  condition  of  the  anal  orifice,  and  it  is  still 
a  moot  point  whether  in  many  cases  a  simple  colotomy  is  not  as 
valuable  as  excision. 

As  already  stated,  if  the  radical  operation  is  not  feasible, 
Oolotomy  is  the  only  means  whereby  the  patient's  condition  can 
be  temporarily  ameliorated.  The  surgeon  should  not  wait  until 
urgent  symptoms  develop,  but  should  operate  at  the  earliest 
possible  date,  and  for  the  following  reasons :  (a)  It  allows  the 
patient  to  indulge  in  solid  food,  and  thus  assists  in  maintaining 
the  general  health ;  (b)  it  frees  him  from  the  pain  arising  from  the 
passage  of  faices  over  the  ulcerated  surface;  (c)  it  retards  the 
growth  of  the  disease  by  eliminating  the  irritating  action  of  the 
fa?ces;  (d)  it  removes  all  chance  of  intestinal  obstruction  from 
the  growth  itself;  and  (e)  it  diminishes  the  absolute  risk  of  the 
operation  by  doing  it  when  the  patient  is  comparatively  well  and 
hearty,  and  when  there  is  no  urgency.  Formerly,  when  under- 
taken for  obstruction  alone  the  death-rate  was  about  30  or  40  per 
cent.  ;  in  an  early  iliac  operation  it  is  now  practically  nil,  or  at 
most  3  or  4  per  cent. 

Should  the  patient  refuse  colotomy,  or  should  it  be  for  any 
reason  contra-indicated,  treatment  consists  in  limiting  the  diet 
to  such  materials  as  strong  broths,  arrowroot,  etc.,  with  some 
stimulant,  so  as  to  give  as  little  faecal  remains  as  possible,  and  to 
enable  him  to  do  without  an  action  of  the  l)owels  for  about  a  week 
at  a  time.  The  strength  is  husbanded  by  keeping  him  in  bed, 
and  pain  is  checked  by  the  administration  of  morphia. 

Hsemorrhoids,  or  Piles. 

By  the  term  Piles  is  meant  a  varicose  condition  of  the  veins 
surrounding  the  anus  and  lower  inch  or  two  of  the  rectum. 

The  character  of  the  blood-supply  of  this  portion  of  the  bowel, 
and  the  conditions  under  which  it  is  carried  on,  go  far  to  explain 
the  frequency  of  this  affection.  The  circulation  in  the  lowest 
portion  of  the  colon  is  similar  to  that  in  the  intestine  generally, 
the  vessels  being  distributed  transversely  around  the  gut ;  but  in 
the  rectum  they  run  in  longitudinal  series  along  the  bowel,  being 
connected  by  transverse  branches,  which  form  a  plexus  around 
and  just  above  the  anus.  Their  situation  in  the  loose  submucous 
tissue,  where  there  is  but  little  support,  necessarily  exposes  them 
to  great  and  sudden   variations  of   pressure  before   and  after 
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defaecation.  Their  dependent  position  at  the  lowest  part  of  the 
portal  area,  together  with  the  absence  of  valves,  and  the  fact  that 
they  constitute  an  important  communication  between  the  portal 
and  general  systems,  and  thus  afford  the  chief  means  of  escape 
from  a  block  on  the  portal  trunk — all  these  reasons  may  be  looked 
on  as  Predisposing  Causes  of  the  condition.  In  addition  to  these 
we  must  also  mention  a  sedentary  occupation,  alcoholic  excess, 
and  chronic  constipation,  which,  by  leading  to  congestion  of  the 
liver,  are  frequent  precursors  of  piles.  They  are  exceedingly 
common  in  young  people,  especially  in  men  about  twenty  years 
of  age  forced  to  lead  a  sedentary  life ;  up  to  middle  age  the 
tendency  diminishes,  but  in  elderly  individuals  many  conditions 
arise  which  favour  their  development.  Young  women  are  re- 
markably exempt  from  piles,  owing  probably  to  the  regularity  of 
the  menstrual  discharge ;  but  uterine  conditions,  such  as  preg- 
nancy, displacements,  or  tumours,  which  cause  obstruction  to  the 
venous  return,  are  liable  to  be  associated  with  them.  Many  forms 
of  abdominal  tumour,  e,g,,  aneurisms,  may  also  determine  their 
existence. 

A  varicose  condition  of  the  veins  in  the  neighbourhood  of  the 
•  anus  is  often  present  without  being  recognised  by  the  individual ; 
but  many  different  circumstances  may  bring  the  symptoms  into 
prominence  by  causing  an  attack  of  thrombosis,  such  as  the  use 
of  drastic  purgatives,  especially  aloes,  local  exposure  to  damp  and 
cold,  as  by  sitting  on  a  cold  wet  stone  or  in  a  draughty  closet,  or 
sudden  congestion  of  the  liver,  as  by  alcoholic  excess,  or  a  chilL 

Two  chief  varieties  of  piles  are  described,  viz.,  the  external  and 
internal ;  but  frequently  a  combination  of  the  two  conditions  is 
present. 

External  Piles  are  found  at  the  margin  of  the  anus,  and  are 
covered  with  skin.  They  consist  of  a  small  central  vein  in  a  vari- 
cose state,  surrounded  by  a  development  of  subcutaneous  fibro- 
cellular  tissue,  which  latter  is  much  more  abundant  than  the 
vascular  element ;  in  fact,  they  practically  consist  of  longitudinal 
folds  of  skin  of  a  dark  brown  colour  radiating  from  the  anus,  and 
superficial  to  the  sphincter.  In  the  usual  relaxed  state  in  which 
they  are  found  they  give  rise  to  no  Symptoms  beyond  a  little 
pruritus,  and  perhaps  a  sense  of  fulness  and  irritation  imme- 
diately before  and  after  defaecation.  They  are  very  liable, 
however,  to  become  inflamed  from  local  irritation  or  cold,  and 
then  appear  as  tense,  bluish,  rounded  swellings,  exceedingly 
painful  and  tender,  and  often  preventing  the  patient  from  walking 
or  sitting  in  comfort.  In  such  a  state  the  vein  contained  in  the 
pile  is  distended  with  blood-clot.  Under  suitable  treatment  the 
swelling  subsides  in  a  few  days,  usually  leaving  the  fleshy  fold 
more  bulky  and  harder  than  previously,  owing  to  the  partial  or 
complete  organization  of  the  thrombus. 

The  Treatment  of  external  piles,  when   uninflamed,  is   very 


RECTUM  AND  ANUS  1043 

simple.  Constipation  must  be  relieved ;  the  parts  should  be  kept 
clean  and  well  washed ;  a  hamamelis  ointment  or  extract  may  be 
occasionally  applied,  and  great  care  taken  not  to  irritate  the  anus 
after  defjecation  by  the  use  of  hard  paper  {e.g.,  newspaper).  Very 
soft  curl  paper,  well  crumpled,  should  be  employed,  or  preferably 
absorbent  wool.  It  is  but  rarely  that  operative  mrasures  are  re- 
([uired  in  a  simple  case  of  external  piles ;  where,  however,  ex- 
ternal and  internal  piles  coexist,  it  ia  advisable  to  complete  any 
operation  undertaken  for  the  latter  condition  by  the  removal  of 
the  more  prominent  fleshy  folds  surrounding  the  anus.  This  is 
accomplished  by  grasping  them  with  forceps,  and  snipping  them 
away  by  scissors  in  a  direction  radiating  from  the  centre  of  the 
anus.  We  would  warn  the  practitioner,  however,  against  a  too 
free  use  of  the  scissors,  whereby  a  subsequent  contraction  of  the 
anus  may  be  induced.  For  inflamed  external  piles  the  patient 
should  lie  kept  in  bed,  the  bowels  opened  by  a  copious  warm 
enema,  and  fomentations  applied.  If  the  pain  and  tension  are 
very  great,  the  tumour  should  be  incised  and  the  clot  turned  out ; 
the  margins  of  the  fold  may  then  be  cut  away,  and  the  wound 
dressed  with  iodoform  and  salicylic  wool. 

Internal  Piles  consist  of  dilated  veins  held  together  by  a  certain 
amount  of  connective  tissue,  and  covered 
by  mucous  membrane.  At  first  they  are 
quite  soft  and  compressible,  and  easily 
emptied  on  pressure ;  but  when  they 
have  existed  for  some  time  the  connec- 
tive tissue  may  be  increased  in  amount, 
and  arterial  twigs  are  often  found  run- 
ning into  the  mass. 

The  condition  is  limited  to  the  lower 
2  inches  of  the  bowel,  and  may  present 
very    varied    appearances    in    different 
cases.     Thus,  there  may  be  a  general 
Tir,.  3(hi.— Intern AL  varicosity  of  the  veins  in  the  submucous 

i'lLEH.  tissue  without  the  formation  of  any  dis- 

tinct tumours.  The  mucous  membrane 
is  then  of  a  deep  claret  colour,  somewhat  thickened,  and  liable 
to  protrude  during  defsecation.  There  is  a  certain  amount  of 
mucous  glairy  discharge,  and  the  fseces  may  be  streaked  with 
blooil ;  but,  as  a  rule,  the  hasmorrhage  is  not  great.  Such  a 
condition  is  usually  followed  by  a  definite  formation  of  hEemor- 
rhoidat  tumours,  and  not  unfrequently  runs  on  to  prolapse. 

When  distinct  ha;morrhoidaI  masses  form,  they  may  be  of  two 
types  :  («)  The  longiliidinal  or  ^hy  pile  (Fig.  369),  consisting  of 
broad  sessile  masses,  dusky  in  colour,  soft  and  compressible  in 
consistency,  and  usually  covered  by  mucous  membrane,  which, 
although  thin  and  stretched,  still  remains  smooth  and  shiny,  like 
the  skm  of  a  black  grape.     Between  the  piles  depressions  are 
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found,  in  which  small  portions  of  faeces  may  lodge  and  produce 
irritation.  This  form  usually  bleeds  but  little,  (b)  The  glcbular 
or  hlefding  pile  is  single  or  multiple,  and  usually  somewhat  pedun- 
culated ;  the  surface  of  the  tumour  is  roughened  and  granular, 
like  a  strawberry,  due  to  the  existence  of  dilated  capillanes. 
When,  however,  a  portion  of  it  has  been  repeatedly  protruded, 
the  exposed  mucous  membrane  becomes  hard,  and  practically 
converted  into  skin.  The  haemorrhage  is  often  abundant,  and 
comes  either  from  the  dilated  superficial  capillaries,  or  occasioo- 
ally  from  a  central  arterial  twig. 

The  Symptoms  arising  from  internal  piles  are  often  not  ^•ery 
marked  until  haemorrhage  occurs ;  but  there  is  usually  a  sense 
of  weight  or  fulness  about  the  anus,  with  sometimes  pain,  which 
is  increased  before  and  after  defaecation.  The  patient  feels  as 
if  a  foreign  body  were  present  in  the  bowel,  and  the  mass  not 
unfrequently  protrudes,  giving  rise  to  much  p>ain  and  incon- 
venience until  replaced  by  the  patient,  owing  to  the  grip  of  the 
sphincter.  Sooner  or  later  haemorrhage  is  almost  certain  to  be 
noticed,  coming  on  at  first  after  defaecation,  and  only  a  few  drops 
being  lost.  After  a  time,  however,  the  flow  increases,  and  may 
continue  to  such  an  extent  as  to  cause  marked  anaemia.  If  the 
case  remains  untreated,  the  pain  and  inconvenience  increase ;  a 
blood-stained  mucous  discharge  from  the  rectum  is  noticed,  soiling 
the  linen ;  reflex  irritation  of  neighbouring  organs  is  produced, 
and  a  condition  of  nerve  prostration  from  pain  and  haemorrhage 
may  result.  In  cases  where  the  piles  are  due  to  p>ortal  obstruc- 
tion, as  in  cirrhosis  of  the  liver,  the  bleeding  may  be  beneficial, 
and  must  not  always  be  checked.  Moreover,  when  the  menstrual 
flow  is  diminished,  a  vicarious  discharge  of  blood  from  the  piles  is 
sometimes  observed. 

Oomplications  of  Piles. — Inflammation  of  the  venous  ampullae 
contained  in  piles  leads  to  what  is  popularly  termed  an  *  attack 
of  piles,'  although  this  is  much  less  common  with  the  internal 
than  the  external  variety,  and  the  fleshy  form  is  that  usually 
afiected.  Evidences  of  a  localized  phlebitis  manifest  them- 
selves in  the  shape  of  a  painful  distension  and  swelling  of  the 
parts,  which  become  blue  in  colour  and  exquisitely  sensitive. 
They  subside  with  or  without  suppuration ;  in  the  latter  case  a 
spontaneous  cure  may  result,  whilst  in  the  former  general  blood 
contamination  may  follow,  death  from  pyjcmia  having  even 
occurred.  Strangulation  of  the  piles  by  the  sphincter  ani  may 
follow  protrusion  where  reposition  is  not  effected,  the  mass  then 
Incoming  painful,  tense,  swollen,  and  livid  in  colour ;  inflamma- 
tion running  on  to  ulceration  and  even  sloughing  follows,  the 
patient  suffering  meanwhile  from  sickness,  pain,  and  toxaemia. 
Pyaemia  is  likely  to  ensue  unless  the  case  is  effectively  treated, 
preceded  by  pylephlebitis  (*.r.,  septic  inflammation  of  the  branches 
of  the  portal  vein  in  the  liver).    On  the  other  hand,  a  spontaneous 
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cure  may  be  effected.    Prolapse  may  become  chronic,  and  fissure 
of  the  anus  develop. 

The  Diagnosis  of  piles  from  other  swellings  which  occur  in  the 
neighbourhood  is  not  difficult.  From  prolapse  they  are  recognised 
by  their  irregularity,  the  swelling  not  being  of  a  rounded  smooth 
annular  variety,  as  in  the  former  case ;  the  two  conditions  are, 
however,  often  associated.  From  polypus  piles  are  distinguished 
by  being  multiple  rather  than  single,  by  being  softer  and  more 
compressible,  by  their  situation  close  to  the  anus,  by  the  absence 
of  a  pedicle,  and  by  the  haemorrhage  being  usually  more  marked. 
Mucous  tubercles  and  condylomata  are  often  mistaken  for  external 
piles,  but  are  easily  recognised  by  being  symmetrically  placed, 
owing  to  infection  of  one  lip  of  the  gluteal  fold  from  the  other, 
by  their  moist  surface,  and  their  situation  at  a  little  distance  from 
the  anus.  The  consistency,  appearance,  and  history  of  an 
epithelioma  should  effectually  prevent  any  error  in  diagnosis. 

It  is  important  also  to  remember  that  blood  may  be  passed 
per  anum  from  many  other  conditions  besides  piles.  In  the 
latter  case  the  blood  is  of  a  bright  red,  florid  colour,  and  often 
coats  the  fapces,  whereas  if  it  originates  higher  in  the  intes- 
tinal canal  it  is  dark  or  tarry  in  colour  (melana)^  and  is  more 
intimately  mixed  with  the  excreta.  A  digital  examination  of 
the  rectum  will  also  in  the  latter  case  eliminate  the  presence  of 
piles. 

The  Treatment  of  internal  piles  is  both  general  and  local. 

General  Treatment  consists  in  removing  all  possible  sources  of 
venous  congestion,  in  regulating  the  bowels  and  assisting  the 
functions  of  the  liver.  The  latter  may  be  effected  by  the  judicious 
administration  of  natural  mineral  waters,  such  as  Hunyadi  Janos 
and  Friedrichshall,  or  by  the  use  of  some  such  mild  aperients  as 
the  confections  of  senna  and  sulphur,  or  castor-oil.  These  may 
be  given  daily,  whilst  at  the  same  time  the  food  and  drink  of  the 
individual  are  regulated,  all  excess  of  alcohol  being  avoided,  and 
suitable  exercise  enjoined.  In  weakly  and  debilitated  individuals 
it  is  advisable  to  adopt  a  more  stimulating  and  tonic  plan  of 
treatment.  Aloes  should  generally  be  avoided.  When  dependent 
on  the  pressure  of  a  gravid  uterus,  little  can  be  done  beyond 
attending  to  the  regular  action  of  the  bowels  until  the  child  is 
born. 

Local  Treatment  in  the  earlier  stages  consists  merely  in  palliative 
measures.  Thus  the  parts  must  be  protected  from  injury  and 
cold  ;  only  soft  paper  or  cotton-wool  used  after  defaecation  ;  and, 
when  protruding,  the  piles  should  be  sponged  with  cold  water 
and  gently  returned.  An  ointment  containing  an  extract  of 
witch-hazel  (hamamelis),  or  the  injection  of  a  hazeline  lotion 
(i  in  8)  is  also  advisable,  and  bleeding  from  piles  can  often  be 
arrested  by  this  means.  The  ung.  galla;  c.  opio  of  the  Pharma- 
copuL'ia  is  recommended,  but  is  not  so  efficacious. 
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When  there  is  much  pain  or  bleeding,  and  the  piles  have 
attained  some  size,  Radical  Treatment  by  operation  is  necessary. 
Care  must  be  taken  before  advising  it  to  ascertain  the  condition 
of  the  liver,  as  the  bleeding  may  be  beneficial  in  relieving  hepatic 
congestion,  and  an  operation  is  then  injudicious  and  harmful. 
In  all  cases  the  bowels  are  thoroughly  emptied  by  a  dose  of 
castor-oil  given  the  night  before  and  an  enema  on  the  morning  of 
the  operation,  whilst  the  patient  sits  over  hot  water  for  half  an 
hour  beforehand.  The  lithotomy  position  is  adopted,  the  perineum 
is  shaved  and  cleansed,  and  the  surgeon  thoroughly  stretches  the 
sphincter  by  introducing  the  two  index -fingers  and  then  separating 
them  forcibly,  by  this  means  bringing  into  view  the  whole  of  the 
diseased  area  of  mucous  membrane,  which  never  extends  beyond 
2  inches  from  the  anus.  The  following  plans  of  treatment  are 
those  chiefly  used : 

1.  Removal  by  damp  and  cautery ,  as  introduced  by  the  late  Mr. 
Henry  Smith.     The  mucous  membrane  having  been  everted,  as 
just  described,  each  of  the  haemorrhoidal  tumours  is  grasped  by  a 
pair  of  ring-ended  catch  forceps,  and  thus  temporarily  secured , 
by  this  means  the  scope  of  the  operation  required  can  be  readily 
gauged.     The  clamp  is  then  applied  to  each  mass  successively  in 
a  direction  corresponding  to  the  long  axis  of  the  gut,  great  care 
being   taken   not    to  include   the   external   skin.     The   clamp  is 
tightened  by  the  screw  attached  to  its  handle,  and  the  projecting 
mass  of  the  pile  removed  by  scissors.     The  cut  surface  is  then 
thoroughly  seared  by  a  cautery  at  a  dull  red  heat,  and  the  pressure 
of  the  clamp  slowly  relaxed,  so  as  to  ascertain  that  all  bleeding 
has  ceased.     External   piles  may  be  snipped  away  as  indicated 
above  (p.  1043),    the   mucous    membrane   re-inverted,    the    parts 
dusted  with  iodoform,  and  a  carefully  graduated  compress  of  anti- 
septic wool  applied  with  a  T-bandage.     The  parts  are  bathed 
each  day  with  some  mild  antiseptic  lotion,  and  should  be  healed 
in  ten  to  fourteen  days.    The  use  of  the  catheter  may  be  necessary 
for   the   first    forty-eight   hoiirs   after   a   severe   case,   owing   to 
retention  of  urine.     The  bowels  are  not  opened  until  the  fourth 
or  fifth  day,  and  then  a  good  dose  of  castor-oil  (e,g,,  i  ounce  in 
adults)  should  be  administered.     It  is  better  to  allow  the  patient 
to  sit  on  a  commode  for  the  evacuation  of  the  bowels.     From  a 
very  large  experience  of  this  operation,  gained  both  at  hospital 
and  in  private,  we  have  no  hesitation   in    maintaining   that,   if 
efficiently  carried  out,  and  combined  with  the  use  of  a  powerfid 
and  properly  constructed  screw-clamp,  it  is  absolutely  safe  and 
free  from  danger;  that  any  complications  from  sepsis,  haemorrhage, 
etc.,  are  due  to  the  carelessness  of  the  surgeon,  and  not  to  the 
character  of  the  operation ;  and  that  for  all  practical  purposes  it 
is  the  best  means  of  dealing  with  internal  piles. 

2.  Ligature  is  also  an  operation  much  in  vogue  for  the  treatment 
of  piles,  and  as  now  carried  out  with  due  antiseptic  precautions, 
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a  large  amount  of  success  attends  its  use,  although  it  is  doubtful 
whether  recovery  is  as  speedy  or  painless  as  after  the  cautery. 
The  haemorrhoidal  tumours  are  grasped  by  forceps,  the  mucous 
membrane  divided  around  them,  and  the  base  ligatured  with  silk ; 
the  mass  is  then  snipped  off,  and  the  ligature  cut  short,  the  knot 
being  allowed  to  separate  by  subsequent  ulceration. 

3.  Crushing  by  means  of  a  powerful  clamp  has  also  been 
recommended  by  Benham,  AUingham,  and  others,  the  base  of 
the  mass  being  thoroughly  compressed,  and  the  pile  then  cut 
away.  We  think  it  safer  to  combine  such  treatment  with  the 
styptic  and  antiseptic  qualities  of  the  cautery. 

4.  Where  the  veins  of  the  lower  inch  or  two  of  the  mucous 
membrane  are  in  a  varicose  condition,  but  no  definite  haemor- 
rhoidal tumours  are  present.  Whitehead's  operation  may  be  em- 
ployed. It  consists  in  the  total  removal  of  this  pile-bearing  area 
in  the  same  way  as  for  excision  of  the  rectum.  An  incision  is 
made  round  the  margin  of  the  anus  at  the  junction  of  the  skin 
and  mucous  membrane,  and  the  latter  dissected  up  from  the 
muscular  coat  of  the  bowel  by  successive  snips  of  the  scissors ;  it 
is  then  cut  away,  all  bleeding-points  are  secured,  and  the  lower 
end  of  the  divided  mucous  membrane  united  by  suture  to  the  skin, 
the  stitches  passing  deeply  under  the  surface  of  the  wound  and 
not  merely  through  the  margins.  Excellent  results  have  followed 
such  treatment  in  suitable  cases. 

Bectal  Prolapse. 

A  certain  tendency  to  eversion  of  the  mucous  membrane  of  the 
bowel  is  a  constant  and  normal  accompaniment  of  the  act  of 
defaecation ;  if,  however,  this  becomes  abnormally  increased,  the 
condition  may  be  maintained  after  the  evacuation  of  the  bowels 
is  concluded,  constituting  a  condition  of  prolapse.  At  first  only 
the  mucous  membrane  is  protruded,  and  this  is  known  as  an 
incomplete  prolapse  ;  if,  however,  the  condition  persists,  the  whole 
thickness  of  the  bowel  may  become  involved,  mucous  membrane, 
submucosa,  and  even  the  muscular  and  serous  coats,  giving  rise 
to  the  complete  variety  (Fig.  569).  The  former  condition  (some- 
times badly  termed  a  prolapsus  ani)  is  more  commonly  met  with 
in  adults,  and  the  latter  (the  so-called  prolapsus  recti)  in  children  ; 
but  it  must  be  understood  that  the  latter  is  always  preceded  by 
an  incomplete  stage,  limited  to  the  mucous  membrane,  and  that 
in  adults  complete  prolapse  is  occasionally  observed. 

Causes. — i.  It  may  be  produced  by  a  simple  relaxation  of  the 
tissues,  as  met  with  in  weakly  individuals,  and  those  who  have 
been  much  exposed  to  the  debilitating  effects  of  residence  in 
tropical  climates,  especially  when  chronic  constipation  or  diarrhoea 
has  caused  the  evacuation  of  the  bowels  to  be  accompanied  by 
straining  efforts.   2.  Conditions  which  have  led  to  chronic  tene«mrs 
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or  violent  espuiave  efforts,  e^.,  piles,  chronic  constipation,  diar- 
rhaa,  rectal  irritation,  as  from  worms  in  children,  or  diseases  of 
neighl)ouring  organs,  such  as  vesical  calculus,  stricture,  enlarged 
prostate,  may  also  determine  prolapse. 

Symptoms  and  Diagnosis.^  The  anal  oritice  is  occupied  by  a 
smooth  rounded  swelling,  red  or  purplish  in  colour,  covered  by 
mucous  menihrane;  this  protrusion  in  the  early  stages  can  be 
easily  replaced  by  a  little  pressure,  but  returns  if  the  patient 
strains  or  coughs.  When  the  swelling  is  of  large  size,  reduc- 
tion is  increasingly  difticult  and  painful  from  infiltration  and 
fibrous  overgrowth  of  the  submucosa,  and  it  is  very  liable  to 
become  inflamed  and  ulcerated  from  friction.  Incontinence  o( 
faeccK  is  also  a  common  result.  When 
the  whole  thickness  of  the  gut  is 
protruded,  the  serous  lining  may 
accompany  the  tumour,  but  is  usually 
limited  to  the  anterior  surface,  and  | 
into  the  sac  thus  formed  small  intes- 
tine may  pass,  and  even  become 
strangulated  (Fig.  370,  X).  The 
prolapse  itself  may  also  lie  con- 
stricted if  allowed  to  remain  for 
long  unreduced ;  the  mass  is  then 
livid,  swollen,  and  intensely  painful, 
and  if  left  to  itself  may  slough  away, 
and  thus  lead  to  a  spontaneous  cure, 
altiiougli  severe  septic  symptoms 
may  supervene,  and  even  perforative 
peritonitis. 

There  should  be  but  little  difficulty 
in  recognising  a  prolapse ;  the  only  ; 
condition  for  which  it  can  be  mistaken 
is  an  intussusception  protruding  from 
the  anus ;  in  such,  however,  the  finger 
or  a  pi'obe  can  l>e  insetted  into  the  rectum  by  the  side  of  the  pro- 
truding gut,  which  is  impossible  with  a  prolapse. 
Treatment.  —  In  the  earlier  stages,  all  that  is  needed  is  the 
if  possible,  of  the  cause  of  the  tenesmus,  e.g.,  dilata- 
loval  of  a  vesical  calculus,  or  the 
to  check  either  chronic  diarrhcca 
re  present,  they  should  be  treated 
ilapse  will,  as  a  rule,  subsequently 
l«;  dealt  with  by  suitable  means 
■  lis  may  be  employed, 
),  and  it  is  advisable 
for  the  individual  to  acquire  the  habit  of  having  the  daily  motion 
at  bedtime,  whilst  children  are  nuidc  to  defa'cate  lying  on  the 
side,  one  buttock  bdng  pulled  up  fjr  the  purpose.     The  prolapse 


X  indicates  ihe  serous  s^ 
rior  wall  due  to  pi 


lion  of  a  urethral  stricture 
rcf-nlation  of  the  Iwwels  s< 
or  constipation.  When  pili 
as  described  aliove,  and  the 
disapjjear.  Thread- worms 
(g.v,).  I'eyond  this,  cold  or  astringent  injoi 
;iilphate  of  iron  (i  to  3  gi 
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is  carefully  washed,  reduced  by  pressure  with  the  fingers,  and 
retained  by  strapping  the  nates  together,  particularly  in  children, 
or  by  applying  some  suitable  pad  and  a  T-bandage.  The  great 
hope  of  obtaining  a  cure  in  this  way  consists  in  never  allowing 
the  prolapse  to  remain  unreduced  for  any  length  of  time. 

When  such  palliative  measures  fail,  Operative  Treatment  must 
he  undertaken. 

In  the  slighter  cases  of  incomplete  prolapse,  it  will  suffice  to 
diminish  the  size  of  the  anal  orifice  by  snipping  away  radiating 
folds  of  skin  and  mucous  membrane,  and  allowing  the  wounds 
thus  produced  to  cicatrize.  In  the  worse  cases  it  may  be  neces- 
sary, in  addition,  to  remove  strips  of  the  mucous  membrane  in  a 
longitudinal  direction  by  means  of  the  clamp  and  cautery ;  or  a 
larger  area  of  the  posterior  wall  of  the  prolapse  may  be  denuded 
of  its  mucous  covering,  and  the  edges  brought  together  by  deep 
stitches.  Where  such  has  failed,  or  is  thought  undesirable,  the 
prolapse  may  be  dissected  away  by  incising  the  circumference  of 
the  anal  orifice  at  the  junction  of  the  skin  and  mucous  membrane, 
and  turning  down  the  outer  layer  of  the  mucous  coat  like  a  cuff. 
A  finger  inserted  in  the  bowel  suffices  to  draw  down  all  the  slack 
inner  Hning,  and  to  ascertain  that  nothing  is  present  but  the 
mucous  membrane.  The  whole  of  the  prolapsed  portion  is  re- 
moved by  scissors,  all  bleeding-points  being  secured  as  divided ; 
the  upper  edge  of  the  mucous  membrane  is  then  united  by  suture 
to  the  cutaneous  margin  of  the  anal  orifice. 

In  cases  of  total  prolapse  of  the  bowel  in  children,  nothing 
but  palliative  treatment  is  generally  necessary ;  but  in  adults  a 
modification  of  the  above  described  operation  is  required.  The 
patient's  buttocks  are  well  raised,  so  as  to  prevent  any  protrusion 
of  intestine  if  the  peritoneal  cavity  is  opened.  The  base  of  the 
prolapse  is  divided  anteriorly  on  a  level  with  the  anus,  the  open- 
ing in  the  peritoneum  plugged  with  a  sponge,  and  the  remainder 
of  the  mass  removed  by  scissors,  bleeding-points  being  secured  as 
divided.  The  serous  cavity  is  then  carefully  closed  by  sutures, 
and  the  divided  end  of  the  bowel  united  to  the  skin  at  the  anus. 
No  motion  is  allowed  to  pass  for  a  week,  but  the  anal  orifice  and 
lower  gut  should  be  thoroughly  washed  out  twice  or  thrice  daily 
to  prevent  accumulation  of  septic  material.  Control  over  the 
bowel  is  usually  regained,  though  often  somewhat  slowly,  and  the 
after-treatment  is  likely  to  be  prolonged. 

In  obstinate  cases  where  the  prolapse  recurs  again  and  again 
after  operation,  the  sigmoid  flexure  should  be  cut  down  upon 
from  the  groin  and  anchored  by  sutures  to  the  abdominal  wall 
(colopcxy)y  or  even  a  temporary  colotomy  performed. 


CHAPTER  XXXVI. 

SUBGICAL  AFFECTIONS  OF  THE  KIDNEY& 

Congenital  Affectiona  of  the  Kidney. — Many  different  malformations  and  dis> 

placements  are  met  with  affecting  these  organs. 

The  chief  Malformations  are  as  follow  :  (a)  Complete  absence  of  one  organ, 
a  very  rare  condition,  and  (b)  congenital  atrophy  of  one  kidney,  it  being  repre- 
sented by  a  mass  of  fatty  tissue :  in  both  cases  the  other  organ  is  correspond- 
ingly enlarged  and  hypertrophied.  {c)  The  kidneys  may  be  fused  together, 
either  constituting  one  large  organ  in  the  median  line,  and  more  or  less 
normal  in  shape,  or  sometimes  constituting  the  so-called  horseshoe-shaped 
variety,  the  convexity  being  directed  downwards,  (d)  Deep  lobulation  of 
the  kidney,  as  in  some  animals,  is  sometimes  seen,  especially  if  the  organ 
is  displaced ;  occasionally  this  is  carried  to  such  an  extent  as  to  divide  it 
into  two  or  more  portions,  (e)  The  ureter  and  pelvis  may  be  double,  this 
malformation  affecting  the  pelvis  alone,  or  extenaing  as  far  as  the  bladder. 
(/)  The  renal  artery  may  arise  from  the  aorta  in  two  or  more  main  branches. 

The  majority  of  these  malformations  are  of  very  little  clinical  importance. 
except  in  the  operation  of  nephrectomy,  when  they  may  necessitate  a  slight 
modification  of  the  usual  proceedings. 

Congenital  Displaeement  of  the  Kidney  occurs  about  once  in  every  thousand 
individuals,  the  organ  being  either  depressed,  so  as  to  lie  over  the  sacro-iliac 
synchondrosis  or  sacral  promontory,  or  raised  above  its  normal  position.  The 
left  kidney  is  more  frequently  affected  in  this  way  than  the  right,  and,  when 
lying  in  the  iliac  fossa,  the  descending  colon  is  usually  displaced  inwards,  so 
that  the  rectum  starts  to  the  right  of  the  middle  line.  The  adrenal  bodies 
retain  their  normal  position,  and  do  not  move  with  the  kidney. 

Cystic  disease,  sarcoma,  and  hydronephrosis  may  also  occur  congenitally, 
and  will  in  turn  be  described  below. 

Floating  and  Moveable  Elidney. — The  term  Floating  Kidney  has 
been  applied  to  a  supposed  congenital  condition  in  which  the  organ 
is  attached  to  the  posterior  abdominal  wall  by  a  meso-nephron  or 
peritoneal  ligament ;  it  is,  however,  more  than  doubtful  whether 
such  an  abnormality  really  exists.  By  Moveable  Kidney  is 
meant  an  acquired  condition  in  which  the  kidney  moves  within 
the  perinephric  fatty  tissue,  which  forms  a  loose  capsule  around 
it.  It  occurs  more  frequently  in  women  than  in  men,  and  more 
often  on  the  right  than  on  the  left  side,  partly  because  the  renal 
vessels  are  longer  on  this  side  than  on  the  other,  and  partly 
because  the  descending  colon  is  more,  fixed  than  the  ascending. 

Causes. — Parturition  accounts  for  many  cases ;  firstly,  because 
of  the  sudden  diminution  of  the  intra-abdominal  pressure,  and 
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secondly,  ov.ang  to  the  resulting  pendulous  and  relaxed  state  of 
the  abdominal  muscles,  especially  if  the  patient  too  early  resumes 
the  erect  posture,  or  undertakes  physical  work  without  efficient 
external  support ;  hence  it  is  more  frequent  among  the  poor  than 
amongst  the  rich.  It  may  also  follow  the  removal  of  large 
abdominal  tumours  or  rapid  'emaciation,  whilst  tight-lacing  or 
traumatic  influences  may  be  responsible  for  some  cases.  It  is 
frequently  associated  with  that  form  of  displacement  downwards 
of  the  abdominal  viscera  which  is  known  as  Glenard's  disease, 
or  enteroptosis.  This  is  perhaps  due  to  accumulation  of  faeces 
in  the  transverse  colon,  whereby  the  lesser  omentum  and  other 
peritoneal  ligaments  become  stretched,  and  in  consequence  the 
intestines,  stomach,  and  even  the  liver  may  slip  downwards  and 
become  moveable.  The  right  kidney  participates  freely  in  this 
displacement. 

Tlie  Symptoms  arising  from  a  moveable  kidney  consist  chiefly 
in  pain  referred  to  the  back,  or  perhaps  shooting  along  the  ureter 
to  the  groin,  testis  or  labium  majus ;  it  is  increased  by  pressure  on 
or  manipulation  of  the  abdomen.  Vomiting  is  a  significant  sign, 
and  the  surgeon  should  never  omit  to  examine  the  loins  in  cases 
of  obstinate  vomiting  with  no  apparent  cause.  Periodical  exacer- 
bations of  these  symptoms,  with  a  temporary  diminution  in  the 
amount  of  urine,  result  from  kinking  of  the  ureter ;  sudden  relief, 
followed  by  an  increased  flow  of  urine  possibly  containing  some 
muco-pir.  indicates  that  the  organ  has  returned  to  its  normal 
situation.  On  examining  the  abdomen,  a  moveable  tumour  can 
often  be  observed  with  ease  if  the  abdominal  parietes  are  not 
loaded  with  fat,  and  on  manipulation  pain  and  vomiting  may  be 
induced.  If  the  patient  is  lying  in  the  prone  position  on  a  flat 
couch,  a  distinct  loss  of  resistance  is  noticed  external  to  the 
erector  spinae  on  the  affected  side. 

Treatment  consists  in  wearing  an  abdominal  belt,  suitably 
padded,  or  in  the  operation  of  nephrorrhaphy  (p.  107 1). 

Injuries  of  the  Kidney  are  usually  due  to  crushes  of  the  body, 
as  between  the  buffers  of  railway  cars,  or  when  a  cart  passes 
over  the  abdomen,  or  from  blows  or  falls.  Considerable  haemor- 
rhage follows,  both  into  the  substance  of  the  kidney  or  its  pelvis, 
and  into  the  perinephric  fatty  tissue,  and  this  even  when  the 
capsule  has  not  been  torn.  The  integrity  of  this  structure  is  a 
point  of  great  importance,  since  it  limits  to  some  extent  the 
bleeding  and  prevents  urinary  extravasation ;  the  kidney  may 
be  crushed  to  a  pulp  without  any  external  haemorrhage,  and 
under  these  circumstances  clots  are  likel)'  to  pass  down  the 
ureter,  and  may  obstruct  it  and  lead  to  its  subsequent  occlusion. 
When  the  anterior  portion  of  the  capsule  is  torn,  the  peritoneum 
may  also  be  involved,  and  then  evidences  of  intraperitoneal 
bleeding  may  manifest  themselves,  and,  indeed,  if  the  kidney  is 


I052  A  MANUAL  OF  SURGERY 


extensively  lacerated,  fatal  haemorrhage  may  result,  though  this 
is  unusual.  Rupture  of  the  posterior  surface  of  the  kidney  op>ens 
up  the  retroperitoneal  cellular  tissue,  which  l)econies  infiltrated 
with  blood  and  urine,  and  suppuration  is  almost  certain  to  follow, 
resulting  in  pyaemia  or  at  a  later  date  in  exhaustion  from  chronic 
septic  poisoning. 

The  Symptoms  produced  consist  in  severe  shock,  combined 
with  pain  in  the  loin,  shooting  down  into  the  testis  or  thigh,  and 
increased  frequency  of  micturition,  the  urine  voided  l)eing  usually 
mixed  with  blood.  The  amount  of  blood  lost  in  this  way  varies 
considerably ;  in  the  slighter  cases  the  hematuria  is  of  short 
duration,  but  in  more  extensive  lesions  it  may  be  severe  and 
so  persistent  as  to  threaten  life.  The  passage  of  clots  down  the 
ureter  gives  rise  to  renal  colic,  and  obstruction  of  that  duct  may 
lead  to  total  suppression  of  the  secretion  on  the  affected  side. 
The  bladder  may  in  some  cases  liecome  greatly  distended  with 
clots,  the  blood  coagulating  after  it  has  entered  the  viscus. 
Ha?morrhage  into  the  perinephric  tissues  is  indicated  by  the 
formation  of  a  swelling  in  the  loin,  and  laceration  of  the  p>eri- 
toneum  is  shown  by  distension  of  the  abdomen  and  the  existence 
of  fluid  within  it.  The  development  of  a  perinephritic  abscess  is 
recognised  by  fever,  rigors,  increased  pain  in  the  loin,  and  the 
usual  phenomena  of  deep  suppuration. 

The  Treatment  usually  retjuired  is  to  keep  the  patient  quiet  in 
bed,  with  an  icebag  applied  to  the  loin  ;  pain  may  be  relieved  by 
strapping  the  side  or  by  applying  a  firm  bandage.  Persistent 
haemorrhage  necessitates  the  administration  of  ergot,  tannic  acid,  or 
turpentine  ;  but  if  it  is  threatening  the  patient's  life,  an  exploratory 
incision  is  recjuired,  and,  if  need  be,  removal  of  the  organ,  although 
it  is  sometimes  possible  to  stitch  up  a  limited  rent.  Any  disten- 
sion of  the  bladder  must  l)e  relieved,  the  clots  being  washed  out 
through  a  large-eyed  catheter.  The  occurrence  of  peritonitis  or 
of  a  perinephritic  abscess  will  call  for  suitable  surgical  measures, 
the  injured  viscus  being  dealt  with  according  to  circumstances. 

Rupture  of  the  Ureter  is  a  rare  accident,  usually  due  to  direct 
violence,  but  occasionally  happening  during  pelvic  of>erations, 
such  as  removal  of  the  uterus.  When  due  to  a  sulx:utaneous 
injury,  it  cannot  be  recognised  at  once,  but  extravasation  of  urine 
takes  place,  resulting  in  the  formation  of  a  perinephritic  al)scess. 
This  is  incised  sooner  or  later,  and  on  exploring  the  cavity  it  may 
l)e  possible  to  detect  the  rent  in  the  ureter,  but  more  frequently  its 
situation  cannot  be  found,  and  then  a  doubt  will  necessarily  exist 
as  to  whether  the  lesion  involves  the  ureter  or  the  pelvis  of  the 
kidney.  In  either  case  a  urinary  fistula  in  the  loin  results,  which 
may  possibly  close  after  a  time  ;  if  the  fistula  persists,  nephrectomy 
will  be  rerjuired,  and  then  the  sooner  such  an  operation  is  under- 
taken the  better.  In  a  few  favourable  cases  it  has  been  possible 
to  suture  the  rent  in  the  ureter  by  the  following  plan  :   the  lower 
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end  of  the  divided  ureter  is  closed,  the  exposed  mucous  membrane 
being  tucked  in  by  sutures  passing  through  the  muscular  coat ; 
the  upper  end  is  then  implanted  into  a  longitudinal  opening  made  in 
the  side  of  the  lower  segment,  and  accurately  stitched  in  position. 

We  have  recently  had  two  cases  probably  of  this  nature  under  treatment  at 
hospital.  Both  occurred  in  young  boys,  and  both  were  due  to  cab  accidents. 
In  the  first,  after  the  preliminary  shock  had  passed  off,  nothing  special  was 
noted  for  about  ten  days,  when  on  sitting  up  sharp  pain  was  experienced  in 
the  side,  and  this  was  followed  by  a  retroperitoneal  collection  of  fluid  together 
with  some  amount  of  fever.  On  incision  a  large  quantity  of  limpid  urine 
escaped,  with  but  very  little  pus — an  interesting  illustration  of  the  fact  that 
healthy  urine  does  comparatively  little  damage  to  tissues  into  which  it  is 
extravasated.  The  finger  introduced  into  the  wound  passed  beyond  the 
middle  line,  and  the  ureter  could  be  felt  traversing  the  cavity ;  but  the  rent 
could  not  be  found.  Drainage  was  provided,  and  for  a  time  a  urinary  fistula 
persisted  ;  finally,  the  wound  healed  completely.  In  the  second  case  the 
inflammatory  phenomena  were  more  marked,  but  an  incision  was  not  made 
until  the  twelfth  day ;  here  also  the  lesion  could  not  be  found,  and  drainage 
was  resorted  to,  but  without  avail,  nephrectomy  being  subsequently  requircxl. 
Both  cases  recovered. 

Hydronephrosis  is  a  condition  characterized  by  distension  of 
the  pelvis  and  calyces  with  urine,  as  a  result  of  some  obstruction 
to  its  exit. 

Causes. — (i.)  It  may  be,  though  very  rarely,  cmgenital  in  origin. 
It  must  be  borne  in  mind  that  the  body  of  the  kidney  is  developed 
from  the  metanephros,  and  that  the  ureter  unites  subsequently 
with  it  to  form  its  excretory  duct ;  such  union  is  occasionally 
defective  at  the  upper  end,  well-marked  obstruction  occurring  at 
the  junction  of  the  ureter  with  the  infundibulum  of  the  pelvis. 
Similar  trouble  sometimes  arises  from  the  ureter  becoming  kinked 
over  an  abnormally  placed  renal  artery.  It  is,  however,  more 
frequently  due  to  an  impervious  condition  of  the  urethra  or  to  the 
existence  of  a  membranous  septum  therein ;  both  kidneys  are 
then  necessarily  affected.  The  amount  of  distension  in  some  of 
these  cases  is  such  as  to  interfere  seriously  with  parturition  until 
the  abdomen  has  been  tapped.  The  infants  are  often  bom  dead, 
or  succumb  shortly  after  birth,  (ii.)  Acquired  forms  of  obstruction 
are  by  no  means  uncommon,  and  may  be  arranged  under  the 
following  headings :  {a)  Blocks  within  the  urinary  passages  from 
the  presence  of  stones,  parasites,  foreign  bodies,  or  even  blood-clot; 
(h)  changes  of  structure  affecting  the  walls  of  the  urinary  passages, 
e,g,,  inflammatory  swelling  of  the  mucosa,  cicatrices,  stenosis,  or 
tumours ;  {c)  kinking  of  the  ureter  in  cases  of  floating  kidney ; 
and  {d)  the  pressure  of  extrinsic  tumours  or  cicatrices,  as  after 
pelvic  cellulitis.  Hydronephrosis  may  be  unilateral  or  bilateral ; 
in  the  former  case  the  obstruction  arises  within  the  ureter,  or 
from  some  vesical  condition  involving  its  entrance  into  the 
bladder  ;  in  the  latter  case  the  cause  is  generally  to  be  looked  for 
below  this  spot. 

It  must  be  clearly  understood  that  a  sudden  and  absolute  block 
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never  leads  to  hydronephrosis.  Should  it  occur  as  the  result  of 
impaction  of  a  calculus  in  one  of  the  ureters,  the  secretion  on  that 
side  is  totally  suppressed  as  soon  as  the  tension  within  the  pelvis 
and  calyces  is  sufficiently  high.  Should,  however,  the  obstniction 
be  intermittent  or  incomplete,  so  that  some  of  the  urine  escapes, 
thereby  relieving  the  pressure,  hydronephrosis  develops.  Sudden 
and  complete  occlusion  of  the  urethra  likewise  results  in  dilatation 
of  the  bladder  and  rupture  either  of  that  viscus  or  of  the  urethra, 
whilst  a  gradually  increasing  obstruction  is  always  likely  to  lead 
to  hydronephrosis. 

Pathological  Histoiy. — The  earliest  result  of  obstruction  to  the 
flow  of  urine  consists  in  dilatation  of  the  ureter  and  pelvis,  which 
is  soon  followed  by  expansion  of  the  cal>ces  The  pyramids 
are  flattened,  and  the  cortex  expanded  and  thinned,  so  that  the 
whole  kidney  looks  larger 
than  usual.  Acertain  amount 
of  interstitial  infiltration  of 
the  cortex  is  always  present ; 
the  urine  secreted  in  the 
early  stages  is  usually  abun- 
dant and  of  a  low  specific 
gravity. 

If  the  obstruction  con- 
tinues, the  renal  tissue 
becomes  more  and  more 
atrophied,  until  finally  it  dis- 
appears enlirety,  the  kidney 
being  represented  by  a  thin- 
walled  multilocular  cyst.  At 
any  stage  septic  phenomena 
may  supervene,  giving  rise 
to  pyonephrosis  (vitle  infra). 

The  Clinical  History  varies 
considerably  with  the  method 
of  onset  and  the  cause  of  the 
trouble.  Frequently  all  that 
happens  is  a  painless  en- 
largement of  the    affected  org; 


if   both    ; 


involved,    there 

y  be  at  first  some  increase  in  the  amount  of  urine  secreted, 
which  is  pale,  limpid,  and  of  a  low  specific  gravity;  after  a 
time  the  quantity  diminishes  and  finally  anuria  and  urajmia 
follow,  especially  if  septic  changes  supervene,  as  is  so  commonly 
the  case.  When  only  one  kidney  is  aff'ected,  the  excretion 
may  remain  normal  in  quantity  and  quality,  owing  to  compen- 
satory hypertrophy  of  its  fellow,  Not  unfrequentiy  a  fluctuating 
swelling  of  considerable  size  is  produced  by  hydronephrosis; 
it  presents  all  the  physical  signs  of  a  renal  tumour  {p.  1065), 
and    its    formation    is    often    associated    with    pain,    vomiting, 
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and  increased  frequency  of  micturition.  Finally,  a  perinephritic 
abscess  may  develop,  owing  to  ulceration  of  the  pelvis  or  ureter, 
and  the  cyst  may  thus  discharge  through  the  loin.  Occasionally 
the  size  of  the  tumour  varies  considerably  from  time  to  time, 
owing  to  the  obstruction  being  temporarily  overcome  by  the 
pressure  of  retained  urine  behind  it. 

The  Treatment  of  hydronephrosis  should  in  the  first  place  be 
directed  to  removal  of  the  cause,  if  practicable,  and  where  the 
obstruction  exists  in  the  prostate  or  urethra,  no  other  treatment 
is  feasible.  In  some  cases  of  congenital  hydronephrosis  due  to 
malformation  of  the  upper  end  of  the  ureter,  it  is  possible  to 
transplant  it  and  thereby  relieve  the  obstruction.  Unilateral 
hydronephrosis  must  be  dealt  with  by  aspiration  as  a  temporary 
measure  ;  but  this  is  rarely  satisfactory,  and  usually  needs  to  be 
followed  by  an  exploratory  incision  (nephrotomy),  by  means  of 
which  it  may  be  possible  in  a  few  cases  to  reach  and  deal  with 
the  obstruction.  In  the  majority,  however,  the  block  is  situated 
so  low  down  that  it  cannot  be  reached,  and  nephrectomy  must 
then  be  undertaken. 

Inflammation  of  the  Kidney  and  its  Surroundings.— It  is  un- 
necessary to  discuss  the  many  varieties  of  inflammation  of  the 
kidney ;  they  are  dealt  with  in  medical  text-books.  The  following 
conditions  are,  however,  of  surgical  importance : 

I.  Pyelitis  is  the  term  applied  to  an  inflammation  involving 
the  pelvis  of  the  kidney,  the  calyces,  and  perhaps  the  ureter.  The 
chief  causes  from  which  it  arises  are :  (a)  The  presence  of  a 
calculus,  or  the  passage  of  uric  acid  crystals  in  gouty  individuals  ; 
(b)  tuberculous  disease,  either  starting  primarily  in  the  kidney, 
or  extending  upwards  from  the  bladder ;  (c)  extension  of  septic 
inflammation  from  the  bladder  and  urethra ;  (d)  malignant  disease 
of  the  kidney ;  (e)  occasionally  in  floating  or  moveable  kidney ; 
(/)  the  ingestion  of  irritating  drugs,  eg.,  cantharides,  turpentine, 
and  occasionally  cubebs  or  copaiba ;  (g)  the  presence  of  foreign 
bodies,  such  as  needles,  bullets,  and  parasites,  e.g.,  the  Bilharzia 
hamatohia  or  the  Strongylm  gigas ;  (h)  a  pyaemic  embolus ;  and 
{i)  possibly  cold. 

Whatever  the  cause,  the  pathological  phenomena  are  the  same, 
consisting  in  the  lining  membrane  becoming  congested  and 
thickened,  and  secreting  a  muco-purulent,  or  even  purulent,  dis- 
charge. Owing  to  the  swelling  of  the  mucous  membrane,  the 
entrance  to  the  ureter  is  encroached  on,  and  a  certain  amount  of 
distension  of  the  pelvis  and  calyces  (hydronephrosis)  follows. 
Where  micro-organisms  are  present,  as  in  cases  due  to  extension 
from  the  bladder,  the  kidney  is  likely  to  be  involved  in  the  process 
(pyelonephritis),  or  the  condition  may  be  followed  by  a  urinary 
abscess  in  the  loin  or  suppurative  perinephritis. 

The  Symptoms  of  pyelitis  consist  of  pain  and  tenderness  over 
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the  affected  kidney,  increased  frequency  of  micturition,  and  the 
intermittent  discharge  of  pus  in  acid  urine.  The  intermissions  are 
due  to  the  inflammatory  swelling  of  the  mucous  membrane,  which 
temporarily  blocks  the  upper  entrance  to  the  ureter,  and  necessi- 
tates a  certain  degree  of  pressure  of  the  urine  and  pus  accumulated 
in  the  pelvis  of  the  kidney  in  order  to  overcome  the  obstruction. 
Necessarily,  where  pyelitis  follows  chronic  cystitis,  the  acid  re- 
action of  the  urine  is  neutralized  by  the  changes  occurring  in  the 
bladder ;  in  such  cases  a  nocturnal  elevation  of  temperature  is 
usually  noted. 

The  Treatment  of  pyelitis  is  mainly  directed  to  the  cause. 
Where  such  is  removable,  e.g.,  calculus  or  foreign  bodies,  an 
operation  is  advisable.  In  septic  cases  originating  in  the  bladder, 
treatment  should  first  be  directed  towards  the  latter  viscus.  If 
no  cause  is  evident,  the  patient  is  kept  warm,  his  diet  restricted 
to  the  simplest  solids  and  bland  fluids,  ana  salol,  alkalies,  and 
sedatives  prescribed.  If  these  measures  fail,  the  affected  kidney 
should  be  explored. 

2.  Pyelonephritis,  or  inflammation  of  the  pelvis  of  the  kidney 
together  with  the  renal  parenchyma,  is  almost  invariably  suppura- 
tive in  type  and  commonly  due  to  extension  upwards  from  the 
lower  urinary  organs,  constituting  the  chief  element  in  the  more 
serious  cases  of  what  used  to  be  badly  termed  *  surgical  kidney.' 

This  condition  may  supervene  suddenly  and  with  acute  symp- 
toms, and  then  probably  results  from  some  surgical  operation  or 
simply  from  catheterism  in  a  patient  whose  bladder  is  in  a  highly 
septic  condition.  The  organisms  find  their  way  upwards  along 
the  lymphatics  in  the  mucous  lining  of  the  ureters,  and  soon  infect 
the  pelvis,  giving  rise  to  a  suppurative  pyelitis  ;  the  walls  of  the 
ureters  may  in  such  cases  be  studded  with  miliary  abscesses. 
The  presence  of  septic  matter  in  the  pelvis  always  lights  up  a 
certain  amount  of  irritation  in  the  renal  substance,  constituting  a 
subacute  interstitial  nephritis ;  but  in  addition  to  this  bacteria 
invade  the  pyramids  and  travel  upwards  along  the  lymphatics  or 
the  renal  tubules,  giving  rise  to  abscesses,  either  scattered  through 
the  connective  tissue  of  the  organ  or  within  its  tubules,  in  either 
case  seriously  damaging  its  excretory  function.  In  both  in- 
stances it  is  possible  for  many  of  these  minute  foci  of  pus  to  run 
together  and  form  a  large  collection,  which  in  time  becomes 
recognisable  from  outside ;  but  more  usually  the  patient  dies  of 
toxaemia  or  uraemia  before  that  stage  is  reached.  Sometimes  the 
condition  develops  more  chronically,  and  then  the  phenomena  of 
pyonephrosis  are  more  prominent. 

The  Clinical  History  of  pyelonephritis  is  a  little  vague.  In 
acute  cases  the  symptoms  probably  commence  with  a  severe  ngor 
shortly  after  the  operation  which  has  called  the  trouble  into 
existence.  This  is  associated  with  pain  in  the  loins  or  back, 
headache,  vomiting,  and  probably  some  amount  of  drowsiness. 
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perhaps  passing  into  a  condition  of  coma.  The  rigor  may  be 
repeated,  or  the  fever  may  remain  high  without  exacerbations. 
The  urine  is  usually  diminished  in  amount,  and,  indeed,  may  be 
suppressed  entirely  ;  if  any  passes,  it  is  high-coloured  and  contains 
albumen  and  perhaps  blood,  together  with  some  amount  of  pus, 
which  is  probably  derived  largely  from  the  lower  portion  of  the 
urinary  track.  The  prognosis  in  these  cases  is  nearly  hopeless, 
the  patient  being  almost  certain  to  die  of  uraemia,  especially  as 
both  kidneys  are  generally  affected,  although  in  the  more  chronic 
type,  if  the  cause  of  obstruction  is  removed,  he  may  recover. 

Treatment. — The  cause  of  the  affection  in  the  lower  urinary 
passages  must  be  attended  to ;  septic  urine  is  drawn  off,  and  if 
need  be  the  bladder  washed  out ;  all  causes  of  obstruction  must 
also  be  removed,  if  practicable.  The  patient  is,  of  course,  kept  in 
bed  ;  the  loins  are  cupped  or  fomented ;  the  patient  is  encouraged 
to  drink  plenty  of  bland  fluid,  whilst  stimulants  are,  if  possible, 
avoided  entirely,  as  also  opium.  When  the  temperature  remains 
high,  quinine  is  administered. 

3.  Pyonephrosis  is  the  name  applied  to  a  distension  of  the  pelvis 
of  the  kidney  when  associated  with  suppurative  pyelitis.  It  is 
always  secondary,  either  to  pyelitis  or  to  hydronephrosis.  In  the 
former  case,  the  inflammation  of  the  ureter  causes  partial  obstruc- 
tion to  the  flow  of  urine,  and  hence  leads  to  dilatation  ;  in  the 
latter,  suppuration  extends  to  the  previously  dilated  pelvis  from 
the  bladder,  or  as  a  result  of  the  local  cause.  It  is  always  asso- 
ciated with  a  certain  amount  of  pyelonephritis,  from  which  indeed 
it  is  only  distinguished  by  the  greater  degree  of  dilatation. 

Pathological  Conditions. — The  lining  membrane  of  the  pelvis 
is  inflamed,  thickened,  and  perhaps  ulcerated.  A  considerable 
quantity  of  decomposing  urine,  mixed  with  muco-pus,  is  always 
present  in  the  dilated  pelvis  and  calyces,  and  rugged  calculi  or 
tuberculous  masses  may  also  be  found,  giving  rise  to  a  chronic  or 
subacute  interstitial  nephritis,  which  may  run  on  to  suppuration. 
A  certain  amount  of  perinephritis  is  always  associated  with  this 
condition. 

Clinical  Signs. — The  kidney  is  found  to  be  enlarged  and  tender 
on  palpation,  whilst  more  or  less  constant  pain  is  present  in  the 
loin.  The  temperature  is  usually  somewhat  raised,  especially 
at  night,  from  the  absorption  of  septic  products;  the  patient 
steadily  loses  ground,  and  becomes  emaciated ;  the  tongue  is 
dry,  the  appetite  diminished,  and  nausea  is  sometimes  present. 
The  urine  is  usually  scanty  in  amount,  and  loaded  with  muco-pus, 
which  may  be  constant  or  intermittent.  If  both  kidneys  are 
involved,  the  excretion  of  urine  gradually  diminishes,  leading  to 
a  fatal  issue  from  uraemia,  unless  the  patient  dies  previously  from 
toxaemia  or  pyaemia. 

Treatment. — Where  both  kidneys  are  involved  as  a  result  of 
some  urethral  or  prostatic  affection,  no  special  treatment  directed 
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to  the  kidneys  is  feasible ;  but  if  the  condition  is  unilateral,  and 
not  secondary  to  disease  of  the  lower  urinary  organs,  nephrotomy 
should  be  undertaken,  and  any  removable  cause  dealt  with. 
Failing  this,  the  cavity  may  be  drained,  or  even  nephrectomy 
performed. 

4.  Abscess  in  the  Kidney  may  follow  any  of  the  conditions 
already  alluded  to,  in  which  bacteria  gain  access  to  the  organ  from 
below.  It  also  occurs  in  connection  with  pyajmia  and  after  the 
general  infective  fevers,  being  then  more  or  less  of  a  pyaemic  type. 
In  acute  interstitial  nephritis  the  abscesses  are  multiple  and  at 
first  small,  being  located  between  the  tubules  or  sometimes  within 
them  ;  the  pyramids  then  have  a  streaky  white  appearance  due 
to  their  infiltration  with  pus,  and  the  abscesses  form  in  the 
cortical  substance  at  their  base.  Larger  collections  are  caused 
by  the  amalgamation  of  several  of  the  smaller.  In  pyaemia  the 
abscesses  are  preceded  by  infarcts  which  appear  immediately 
beneath  the  capsule  as  wedge-shaped  areas  of  a  chocolate  colour, 
which  turns  to  yellowish  white  as  suppuration  occurs.  Symptoms 
are  not  produced  unless  the  abscess  is  large  enough  to  be  detected 
from  outside ;  the  mere  presence  of  pus  in  the  urine  associated 
with  an  enlarged  and  tender  kidney  is  not  sufficient  evidence  of 
abscess  formation.  When  the  collection  is  large  enough,  the 
organ  can  be  distinctly  felt,  and  perhaps  fluctuation  detected. 
Possibly  pyuria  is  absent,  but  a  perinephritic  abscess  is  very 
likely  to  form.  Treatment  of  an  abscess  of  the  kidney  consists 
in  nephrotomy  for  drainage  purposes,  or  perhaps  nephrectomy. 

The  more  chronic  varieties  are  probably  tuberculous  in  origin, 
and  may  then  attain  considerable  dimensions,  all  that  is  noted 
being  the  lumbar  swelling,  whilst  pyuria  is  not  necessarily 
present. 

5.  Perinephritis  cannot  be  recognised  unless  suppurative  in 
nature,  resulting  either  from  septic  wounds  or  from  ulceration 
involving  the  walls  of  the  pelvis  and  calyces,  or  from  the  trans- 
mission of  micro-organisms  from  the  interior  of  a  suppurating 
kidney  or  pelvis  without  any  breach  of  surface.  A  perinephritic 
abscess  may  also  arise  from  inflammation  spreading  from  the 
intestine,  pleural  cavity,  ribs,  or  elsewhere. 

The  Ssrmptoms  may  be  acute  or  chronic  in  nature.  In  acute 
perinephritis y  signs  of  deep  suppuration  in  the  loin  are  produced, 
viz.,  an  indurated  painful  swelling,  associated  with  fever,  and 
perhaps  preceded  by  rigors.  Fluctuation  may  sometimes  be 
detected  when  pus  has  formed,  but  the  abscess  is  often  so  deeply 
placed  that  it  is  difficult  to  recognise  it  at  first ;  it  tends  to  point 
at  the  side  of  the  erector  spina?,  or  may  burrow  forwards  between 
the  abdominal  muscles,  and  find  an  exit  on  the  anterior  abdominal 
wall.  Occasionally  it  bursts  into  the  peritoneal  or  pleural  cavities, 
or  into  the  intestine.  If  it  comes  to  the  surface,  it  is  preceded  by 
congestion  and  oedema  of  the  skin.     Chronic  perinephritis  gives  rise 
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lo  no  characteristic  symptoms  until  an  abscess  forms  which  is 
large  enough  to  be  felt. 

Treatment  in  each  case  consists  in  giving  exit  to  the  pus  through 
an  incision  at  the  outer  border  of  the  erector  spinas  ;  the  cavity  is 
then  carefully  examined,  and  the  cause  of  the  suppuration,  if 
possible,  determined,  and  treated  according  to  the  requisites  of 
the  case. 

TnberculooB  Disease  of  the  Kidney  occurs  in  one  of  three 
forms,  (a)  It  may  arise  in  the  course  of  acnte  general  tuber- 
cnlosis,  when  miliary  tubercles  are  found  studding  the  organs, 
but  giving  rise  to  no  special  symptoms.  Treatment,  of  course,  is 
impracticable. 

{b)  It  may  extend  upwards  from  a  similar  affection  of  the  bladder, 
and  then  almost  invariably  involves  both  kidneys.  The  mucous 
membrane  of  the  ureter 
becomes  thickened  and 
transformed  into  cedema- 
tous  granulation  tissue 
containing  tubercles,  and 
that  of  the  pelvis  and 
calyces  is  similarly 
affected ;  finally,  the  renal 
parenchyma  itself  be- 
comes infiltrated  with 
tuberculous  tissue  spread- 
ing from  the  pyramids. 
Clinically,  enlargement  of 
both  kidneys  is  noticed, 
arising  partly  from  the 
deposit  of  tubercle  within 
the  organ  and  partly  from 
the  obstruction  within  the 
ureter.  The  symptoms 
caused  by  the  renal  mis- 
chief cannot  at  first  be 
distinguished  from  those 
due  to  the  vesical  trouble. 
F[G.  37Z.— ToBERCDLODs  KiDNBv,  SHOWING  p ^ fl Q ep h  rit ic  abscess 
THiCKBNiNG  OF  MocoDs  MEMBRANE  OP  o^-casionally  foUows,  and 
the  patient  dies  from  ex- 
haustion, septic  absorp- 
tion, or  uraemia.     Treatment  in  these  cases  is  of  no  avail. 

{c)  Fritnary  Tabercnlosia  of  the  kidney  is  generally  unilateral, 
and  commences  as  a  deposit  of  tubercle  in  the  cortex  or  at  the 
base  of  one  of  the  pyramids.  A  caseous  mass  forms,  which  may 
extend  widely,  causing  disintegration  of  the  kidney  substance,  or 
may  burst  into  the  pelvis  and  mfect  that  cavity.    A  tuberculous 
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pyonephrosis  follows,  and  the  process  spreads  for  some  distance 
down  the  ureter,  and  even  infects  the  bladder  (Fig.  372).  Sup- 
purative perinephritis  may  also  supervene,  and  give  rise  to  an 
abscess  which  bursts  externally. 

The  Symptoma  are  at  first  indefinite,  the  patient  complainmg 
of  increased  frequency  of  micturition,  and  unilateral  pain  in  the 
loin,  neither  of  which  conditions  is  improved  by  rest,  remaining 
the  same  at  night  as  in  the  day.  The  pain  is  generally  of  an 
aching  character,  and  more  or  less  constant,  although  exacerba- 
tions may  occur.  The  urine  usually  contains  a  certain  propor- 
tion of  pus,  in  which  on  examination  the  Bac.  tuberculosis  can  often 
be  detected.  Ha^maturia  is  not  marked,  even  if  present  at  all. 
On  examination  the  kidney  may  be  found  to  be  slightly  enlarged, 
but  is  not  tender,  except  in  the  later  stages,  when  it  constitutes  a 
tumour  of  considerable  size,  and  may  contain  a  large  quantity 
of  pus. 

The  Diagnosis  of  primary  renal  tuberculosis  is  usually  a  matter 
of  doubt,  if  the  presence  of  bacilli  in  the  urine  cannot  be  demon- 
strated, since  the  symptoms  are  very  similar  to  those  of  renal 
calculus.  The  history  of  the  patient  and  of  his  family  may  be 
of  importance,  but  the  chief  points  of  distinction  are  that  the 
symptoms  are  less  influenced  by  exercise  or  rest,  and  there  is  less 
haeniaturia  or  renal  colic  than  when  a  calculus  is  present,  whilst 
the  kidney  is  usually  not  so  tender  on  manipulation ;  of  course, 
the  condition  is  much  less  common  than  that  of  stone.  In  doubtful 
cases  the  final  distinction  is  made  by  exploring  the  organ  through 
an  incision  in  the  loin.  The  tuberculous  kidney  is  usually  mottled 
in  colour  and  pallid  -  looking,  whilst  hard,  scattered,  caseous 
nodules  may  be  felt,  which  become  fluid  on  pressure,  or  on  in- 
cision give  exit  to  caseous  pus.  The  upper  part  of  the  ureter  is 
often  somewhat  thickened  and  indurated.  In  calculus  the  surface 
is  uniformly  even  and  dark  red,  or  if  any  areas  of  softening  are 
present,  they  are  of  a  bluish -red  colour ;  the  pelvis  and  upper  end 
of  the  ureter  are  usually  lax  and  distended. 

Treatment. — If  on  exploration  of  the  kidney  the  disease  is  found 
to  be  strictly  limited  and  the  pelvis  unaffected,  it  may  be  possible 
to  treat  it  in  the  same  way  as  tuberculous  affections  elsewhere, 
viz.,  by  scraping  away  the  diseased  tissue,  careful  purification  of 
the  cavity  by  liquefied  carbolic  acid,  and  plugging  the  wound 
thus  formed.  In  other  cases  it  may  be  possible  to  excise  wedge- 
shaped  areas  of  the  renal  cortex,  securing  the  wounds  by  sutures. 
In  the  majority  of  instances,  however,  the  disease  will  have  spread 
much  too  extensively  for  such  conservative  treatment,  the  kidney 
practically  consisting  of  a  series  of  cysts  filled  with  offensive 
pus.  If  the  surgeon  is  tolerably  certain  that  the  other  kidney 
is  healthy,  nephrectomy  should  be  performed,  care  being  taken  to 
divide  the  ureter  below  the  farthest  limit  of  the  disease.  The 
occurrence  of  a  perinephritic  abscess  necessitates  an  incision  in 
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the  loin,  and  through  this  opening  the  kidney  c 
and,  if  necessary,  removed. 


1  be  explored 


Beiul  OalcQlns. — Benal  Oalcnli  are  usually  met  with  in  indi- 
viduals suffering  trora  lithiasis,  as  indicated  by  the  passage  of 
sand  or  grave!  in  the  urine.  The  general  causes  of  this  con* 
dition  are  detailed  elsewhere  (p.  ioS8).  All  renal  concretions  are 
primarily  excreted  in  a  crystalline  form  from  the  renal  tubules, 
but  under  ordinary  circumstances  are  sufficiently  small  to  find 
their  way  into  the  pelvis  of  the  kidney,  and  thence  along  the 
ureter  to  the  bladder.  If,  however,  they  are  obstructed  in  their 
onward  course,  either  on  account  of  their  size  or  shape,  or  some 
narrowing  of  the  tubules,  they  may  become  lodged  in  the  kidney 


Pig.  37J. — Calcclous  Kidney.     (Collegz 


Museum.) 


substance  or  in  one  of  the  calyces,  and  by  the  gradual  deposit  of 
the  same  material  increase  in  size  until  large  enough  to  give  rise 
to  symptoms  (Fig.  373).  Renal  calculi  are  not  often  of  great 
bulk,  rarely  exceeding  that  of  a  Barcelona  nut ;  occasionally, 
however,  the  whole  of  the  pelvis,  and  some  of  the  calyces,  may  be 
occupied  by  a  concretion,  which  takes  the  shape  of  the  cavity  in 
which  it  lies.  When  many  calculi  are  present  in  the  pelvis  of  the 
same  kidney,  they  are  usually  faceted.  Chemically  they  consist 
either  of  uric  acid  or  urate  of  ammonium ;  sometimes,  however, 
they  are  composed  of  oxalate  or  acid  phosphate  of  lime. 

The  Fathological  Phenomena  connected  with  lenal  calculi  vary 
with  their  size,  shape,  number,  and  position.    If  situated  in  tbe 
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substance  of  the  renal  parenchyma,  they  give  rise  to  but  little 
change,  being  more  or  less  encapsuled  in  a  cavity  lined  by 
granulation  tissue.  When  occupying  the  pelvis  of  the  kidney, 
they  set  up  pyelitis,  and  from  the  obstruction  to  the  flow 
of  urine,  caused  partly  by  the  thickening  of  the  mucous 
membrane,  and  partly  by  the  calculus  engaging  the  orifice  of 
the  ureter,  produce  dilatation  of  the  pelvis  of  the  kidney,  and 
the  phenomena  of  hydro-  or  pyo-nephrosis.  If  on  account  of 
their  shape  or  size  they  become  imprisoned  in  one  of  the  calyces, 
ulceration  of  the  wall  and  suppurative  perinephritis  may  follow; 
the  calculus  may  even  find  its  way  into  the  abscess  cavity,  and  be 
discharged  spontaneously  or  removed  through  the  loin,  a  urinarv 
fistula  often  resulting.  If  the  calculus  passes  down  the  ureter, 
it  gives  rise  to  the  symptoms  of  renal  colic.  When  small  and 
smooth,  it  usually  reaches  the  bladder  without  much  difficulty, 
and  is  then  voided  with  the  urine,  or  remains  as  a  vesical  calculus. 
Occasionally,  owing  to  its  size  or  irregular  sha{>e,  it  becomes 
impacted  in  the  ureter,  usually  at  its  upper  end,  giving  rise  to 
acute  obstruction  and  the  cessation  of  the  urinary  secretion  oo 
that  side,  followed  by  disorganization.  If  the  kidney  thus  affected 
is  the  only  one  available  for  excretory  purposes,  the  patient,  if 
unrelieved,  dies  in  a  few  days  from  suppression  of  urine  (calculous 
anuria).  In  other  cases  the  stone  ulcerates  through  the  wall  of 
the  ureter,  giving  rise  to  a  retroperitoneal  urinary  abscess  or 
possibly  to  suppurative  peritonitis.  If  the  ureter  is  only  partiallv 
obstructed  by  the  calculus,  the  changes  which  take  place  in  the 
kidney  are  more  gradual,  and  result  in  hydro-  or  pyo-nephrosis. 

The  typical  Ssrmptoms  arising  from  renal  calculus  are  as  follows: 
The  patient  complains  of  pain  in  the  loin,  more  or  less  persistent 
and  often  paroxysmal  in  nature,  which  is,  however,  always  in- 
creased on  exercise  or  jolting  ;  it  is  frequently  referred  to  distant 
regions,  but  most  commonly  follows  the  course  of  the  tjenito- 
crural  nerve,  giving  rise  to  pain  in  the  front  of  the  thigh  accom- 
panied by  retraction  of  the  testicle;  in  the  female  it  is  also 
experienced  in  the  labium  majus.  Sometimes  it  extends  doii'n 
the  back  of  the  thigh,  and  it  has  even  been  said  that  pain  in  the 
heel  is  pathognomonic!  It  is  almost  invariably  associated  with 
ha?maturia,  and  often  with  pyuria,  the  amount  of  blood  or  dus 
being  increased  on  exertion.  Frequency  of  micturition  is  a  oro- 
mincnt  symptom,  whilst  if  the  pelvis  is  enlarged  the  kidney  may  be 
tender,  and  distinctly  felt  on  palpation.  If  the  calculus  is  lodged 
in  the  renal  parenchyma,  the  urinary  secretion  may  be  but  little 
influenced,  although  the  characterivStic  pain  is  well  marked  •  the 
patient  also  finds  that  at  night  he  can  only  gain  relief  by  lying 
on  the  affected  side,  and  on  manual  examination  the  kidnev 
though  somewhat  tender,  is  not  much  enlarged.  When  the 
calculus  lies  in  the  pelvis  or  one  of  the  calyces,  the  tynical 
phenomena  described  above  are  produced ;  but  it  is  then   noticed 


SURGICAL  AFFECTIONS  OF  THE  KIDNEYS  1063 


that  at  night  the  patient  lies  on  the  sound  side,  since  the  organ  is 
both  enlarged  and  tender.  On  the  other  hand,  it  is  an  undoubted 
fact  that  stones  even  of  large  size  may  exist  for  years  in  the  kidney 
without  giving  rise  to  any  symptoms  whatever. 

The  passage  of  a  calculus  down  the  ureter  is  accompanied 
by  the  symptoms  known  as  Benal  Colic.  They  consist  of 
excruciating  pain  of  a  paroxysmal  nature,  which  comes  on 
suddenly,  and  is  referred  both  to  the  loin  and  along  the  course 
of  the  genito-crural  nerve.  It  is  always  associated  with  vomiting 
and  severe  shock,  the  patient  often  lying  on  the  floor  writhing  in 
agony,  with  cold  perspiration  standing  in  beads  on  his  forehead. 
The  temperature  is  subnormal,  and  the  pulse  weak  and  rapid. 
Strangury  is  usually  present,  the  patient  suffering  from  frequent 
paroxysmal  efforts  to  pass  water,  but  only  succeeding  in  evacuat- 
ing a  small  amount,  and  that  generally  blood-stained.  After 
lasting  for  a  variable  period,  the  pain  suddenly  ceases,  as  a  result 
of  the  passage  of  the  calculus  into  the  bladder,  or  of  its  slipping 
back  into  the  pelvis  of  the  kidney. 

Calculous  anuria  is  the  term  applied  to  a  cessation  of  the 
urinary  secretion  which  results  from  blocking  of  one  or  both 
ureters  with  calculi,  the  opposite  kidney  in  the  former  case  being 
absent,  atrophied  or  diseased.  The  condition  is  usually  lighted 
up  by  some  physical  effort,  which  presumably  dislodges  the 
calculus.  It  is  ushered  in  by  sudden  pain  in  the  loin,  which 
often  passes  away  in  the  course  of  two  or  three  days.  The 
anuria  is  rarely  complete  at  first,  a  few  ounces  of  pale  limpid 
urine  being  passed  at  intervals,  whilst  occasionally  distinct  poly- 
uria is  present.  Sooner  or  later  definite  uraemic  phenomena 
supervene  ;  the  most  usual  period  is  seven  or  eight  days  after  the 
onset,  but  incomplete  obstruction  or  a  pre-existing  condition  of 
hydronephrosis  may  delay  matters.  The  onset  of  uraemia  is 
indicated  by  vomiting,  a  slow,  full  pulse  becoming  irregular, 
contraction  of  the  pupils  and  muscular  tremors.  Coma  and  con- 
vulsions are  rarely  seen,  and  there  is  no  dyspnoea ;  the  tempera- 
ture is  subnormal.  Possibly  the  calculus  can  be  detected  through 
the  rectum  or  vagina  if  it  is  impacted  low  down. 

The  Diagnosis  of  renal  calculus  is  often  a  matter  of  uncertainty 
in  the  absence  of  a  history  of  the  passage  of  gravel  or  of  the 
occurrence  of  renal  colic.  It  is  most  likely  to  be  mistaken  for 
tuberculous  disease ;  the  differential  diagnosis  between  the  two 
conditions  has  already  been  considered  (p.  1060).  Some  assist- 
ance may  perhaps  be  obtained  by  the  use  of  the  X  rays,  and 
Mr.  Henry  Morris  has  pointed  out  that  too  long  an  exposure  is 
undesirable,  since  the  calculi  are  not  very  opaque,  owing  to  their 
containing  so  much  organic  material.  Phosphatic  calculi  are 
more  easily  detected  than  those  consisting  of  oxalate  of  lime, 
whilst  the  uric  acid  stones  are  only  seen  with  difficulty. 

Treatment. — In  the  early  stages  treatment  is  directed  to  the  cure 
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of  lithiasis  (see  p.  1088).  The  patient's  diet  and  general  habits 
of  Hfe  must  be  suitably  regulated,  and  he  is  instructed  to  make 
use  of  alkaline  purgatives,  such  as  Carlsbad  or  Vichy  waters,  or 
citrate  of  lithia  and  sulphate  of  soda  may  be  administered  in  a 
mixture.  Plenty  of  bland  fluid  should  be  ordered,  such  as  boiled 
or  distilled  water,  in  the  hope  of  dissolving  the  stone  or  assisting 
its  onward  passage  to  the  bladder.  Sometimes  it  may  become 
encysted,  if  the  patient  is  kept  absolutely  at  rest ;  the  symptoms 
will  then  gradually  ameliorate,  and  finally  disappear. 

Attacks  of  renal  colic  are  treated  by  the  use  of  hot  hip  baths, 
warm  drinks,  and  hypodermic  injections  of  morphia ;  in  the  more 
severe  cases  chloroform  must  be  administered. 

If,  in  spite  of  the  above-mentioned  measures,  the  pain  persists 
or  increases  in  amount,  or  if  one  kidney  is  considerably  enlarged 
and  very  tender,  an  exploratory  operation  is  required,  especially  if 
a  considerable  amount  of  blood  or  pus  is  being  passed  in  the 
urine,  and  the  patient's  temperature  raised.  It  must  also  l^ 
undertaken  if  a  perinephritic  al:)scess  forms  or  a  calculus  becomes 
impacted  in  the  ureter.  Pain  in  both  kidneys  is  no  contra- 
indication to  operation,  since  there  is  no  objection  to  exposing 
and  even  removing  calculi  from  both  organs ;  it  must  not  be 
forgotten,  however,  that  sympathetic  pain  in  a  sound  kidney  may 
be  induced  by  calculi  on  the  opposite  side.  Naturally,  the  organ 
in  which  most  pain  is  complained  of  is  dealt  with  first,  unless  the 
existence  of  a  calculus  in  the  opposite  kidney  is  indicated  by  the 
X  rays.  The  constant  passage  of  gravel,  moreover,  need  not 
deter  one  from  operating,  since  when  once  the  kidney  has  been 
relieved  by  removal  of  the  larger  masses,  the  tendency  to 
recurrence  may  be  checked  by  suitable  diet  or  drugs.  The 
amount  of  urea  excreted  daily  should  always  be  estimated  in 
these  cases,  and  if  it  is  much  diminished  no  operation  should  be 
undertaken.  For  details  of  the  technique  of  nephro-lithotomy, 
see  p.  1069. 

Where  the  organ  is  totally  disorganized  nephrectomy  may  he 
required,  but  such  treatment  is  not  always  advisable,  especially 
when  sinuses  have  resulted  from  a  suppurative  perinephritis.  In 
such  cases  the  renal  tissue  has  often  entirely  disappeared,  and 
disintegrating  calculous  material  may  occupy  the  pelvis,  which  is 
surrounded  by  a  mass  of  dense  fibro-cicatricial  tissue,  the  removal 
of  which  is  impracticable  and  even  dangerous.  All  that  should 
be  attempted  is  the  extraction  of  the  stone  and  the  purification  of 
the  cavity ;  the  patient  must  resign  himself  to  the  inconvenience 
of  a  suppurating  sinus  in  the  loin. 

A  diagnosis  of  calculous  anuria  should  always  determine  an 
operation,  as  such  is  the  only  means  of  saving  life.  After  explor- 
ing the  kidney  and  its  pelvis  in  the  usual  way,  the  ureter  is 
exposed  by  prolonging  the  incision  downwards  and  forwards  in 
front  of  the  anterior  superior  iliac  spine,  and  parallel  to  the  outer 
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end  of  Poupart's  ligament.  The  peritoneum  and  its  contents  are 
displaced  forwards,  and  the  ureter  can  then  be  explored  from  end  to 
end,  except  at  its  lower  portion  in  females.  An  impacted  stone  is 
cut  down  on  and  removed  through  a  longitudinal  incision  in  the 
ureteral  wall,  which  is  subsequently  closed  by  a  Lembert's  suture. 
When  the  lower  end  of  the  female  ureter  is  blocked,  the  calculus  can 
often  be  detected  ptr  vaginam,  and  may  be  removed  by  that  route. 

Tumonn  of  tbe  Kidney. — The  Genemt  Oharacten  of    renal 
tumours  are  as  follows :  A  swelling  is  noticed  in  the  loin,  which  is 


(lui 


i  Museum.) 


shaped  more  or  less  like  the  kidney,  a  notch  being  occasionally 
felt  on  the  inner  border,  and  the  outer  margin  being  rounded.  The 
flank  is  always  dull  on  percussion,  the  note  remaining  unaltered 
whatever  the  patient's  position,  and  intestine  never  finding  its  way 
I'lehind  the  tumour.  The  passage  of  the  colon  in  front  of  the  kidney 
not  unfrequently  gives  rise  to  a  band  of  resonance  over  its  anterior 
surface  ;  the  bowel,  however,  soon  gets  pushed  aside  by  the  growth 
of  the  tumour.     On  the  right  side  it  is  not  unusual  for  the  renal 
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dulness  to  be  continuous  with  that  due  to  the  liver.  The  mass 
moves  slightly  on  respiration,  though  less  distinctly  than  the 
liver  or  spleen  ;  and  no  pedicle  can  be  felt  passing  down  towards 
the  pelvis. 

The  different  varieties  of  tumour  which  may  originate  in  the 
kidney  may  be  classified  as  the  simple  and  the  maltgfianS,  Several 
cystic  conditions  also  occur. 

The  Simple  tumours  of  the  kidney  are ; 

I .  Cystic  Disease  (or,  as  it  has  been  termed,  adenoma  of  the 
kidney),  which  may  be  congenital  or  acc^uired.  It  is  not  unfre- 
([uently  bilateral,  especially  when  congenital.  The  kidney  is  en- 
larged and  occupied  by  cysts,  varying  in  size,  but  rarely  exceed- 
ing that  of  a  cherry ;  they  are  lined  with  epithelium,  which  is 
generally  flattened,  and  filled  with  a  limpid  fluid  containing  urea 
and  perhaps  cholesterine.  The  cysts  are  often  very  numerous, 
.,  and  may  project  from  the  surface  of  the  kidney  as  nodular  elastic 

!j  outgrowths.     The  pelvis  remains  unaffected  until  the  later  stages 

!|  of  the  disease  (Fig.  374).     Generally  the  whole  kidney  is  involved, 

I  and   may   attain    enormous   dimensions;    but    occasionally  the 

i  growth  is  limited  to  one  portion  of  the  organ.     The  origin  of  this 

■  condition  is  uncertain,  but  it  is  supposed  to  be  due  to  the  per- 
sistence of  the  mesonephros  (or  Wolffian  body)  in  the  substance 
of  the  true  kidney  (or  metanephros),  and  its  development  into 
cysts.     The  early  symptoms  are  simply  those  of  pressure,  but  at 

^  a  later  stage  the  secretion  of  urine  is  interfered  with  to  such  an 

!  extent  as  to  produce  uraemia.     The  tendency  of  this  affection  to 

H  affect  both  kidneys  prevents  any  hope  of  benefit  from  operation. 

■.  2.  Papilloma  of  the  renal  pelvis  is  a  rare  condition,  characterized 

.1  by  the  development  within  its  cavity  of  a  villous  mass,  identical 

*  in  structure  with  that  met  with  in  the  bladder.     It  has  usually 

':  been  observed  in  elderly  people,  and  the  chief,  if  not  the  only, 

symptom  is  excessive  hacmaturia.     It  cannot  be  diagnosed  with 
V  certainty,  but  if  found  in  an  exploratory  operation,  it  can  be 

removed  with  success. 
*i  3.  Occasionally  tumours  of  a  considerable  size  are  found  growing 

'.  from  the  kidney,  similar  in  structure  to  the  zona  fasciculata  of  the 

{  adrenal  bodies.     They  are  looked  on  as  adenomata  growing  from 

1'  accessory  and  misplaced  adrenals ;  the  renal  parenchyma  is  normal 

.  in    texture,   though    stretched   over    the    new    growth.      When 

diagnosed,  they  may  be  removed  together  with  the  kidney,  and 

the  results  are  usually  satisfactory. 

Malignant  tumours  of  the  kidney  may  be  divided  into : 

■  I.  The  Sarcomata  of  Infants,  which  are  often  congenital,  but 
)■                            may  be  accjuired  within  the  first   few  years  of  life.     They  are 

encapsuled,  the  kidney  substance  being  sometimes  spread  over 

.  ij  them,  and  consist  of  round  or  spindle  cells,  the  latter  often  show- 

!  ing  a  cross-striation,  resembling  that  of  muscular  fibres  (myo-sar- 

'  r  comata).     They  grow  to  a  great  size,  and  may  affect  both  organs, 
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but  pain  and  haematuria  are  absent.  Death  results  from  general 
dissemination  or  from  exhaustion,  or  may  follow  mechanical 
obstruction  to  the  circulation,  as  by  the  detachment  of  a  sarco- 
matous embolus,  which  travels  upwards  and  blocks  the  pulmonary 
vessels.  Treatment  by  nephrectomy  has  given  most  unsatisfac- 
tory results,  recurrence  within  a  short  period  occurring  even  in 
those  few  cases  which  escape  death  from  shock.  When  both 
kidneys  are  affected,  nothing  can  be  done. 

2.  The  Sarcomata  of  Adults  occur  between  the  thirtieth  and 
fiftieth  years,  and  are  of  the  spindle-celled  variety.  Only  one 
kidney  is  generally  involved,  giving  rise  to  a  rapidly  growing 
swelling,  associated  with  pain  and  haematuria.  Calculi  are  often 
found  in  the  pelvis  of  such  organs.  Secondary  deposits  form 
in  the  viscera,  and  death  is  usually  due  to  exhaustion.  The 
results  of  nephrectomy  have  not  been  very  encouraging. 

3.  Carcinoma  is  an  uncommon  form  of  tumour  in  the  kidney. 
It  presents  the  same  clinical  features  as  a  sarcoma,  and  can  only 
be  recognised  on  microscopic  examination.  One  symptom,  how- 
ever, requires  special  mention,  since  it  is  extremely  suggestive  of 
the  presence  of  cancer,  viz.,  the  development  of  a  varicocele.  It 
is  due  to  the  pressure  of  enlarged  and  cancerous  lymphatic  glands 
upon  the  roots  of  the  spermatic  veins,  and  hence,  whenever  an 
elderly  person  develops  a  varicocele,  a  careful  examination  of  the 
kidney  on  the  affected  side  should  always  be  instituted. 

Various  Cystic  Conditions  of  the  kidney  must  be  noted  in  addi- 
tion to  the  general  cystic  disease,  already  described. 

(a)  Hydatid  Disease  affects  the  kidney,  as  it  may  involve  any 
other  organ  in  the  body.  It  starts  either  beneath  the  capsule 
or  in  the  glandular  substance ;  in  the  former  case  it  is  likely  to 
form  a  rounded  projection,  which  may  be  detected  on  palpation  of 
the  loin  ;  in  the  latter  it  expands,  or  even  destroys,  the  whole  of 
the  glandular  tissue,  and  may  burst  into  the  renal  pelvis,  the 
cysts  being  passed  along  the  ureter,  accompanied  by  more  or 
less  colic.  Suppuration  may  complicate  matters,  but,  unless  the 
cyst  has  ruptured  into  the  pelvis,  diagnosis  is  scarcely  feasible 
apart  from  an  exploratory  incision. 

Treatment  consists  in  cutting  down  on  the  kidney,  and 
enucleating  the  mass,  if  possible.  Failing  this,  drainage  may  be 
undertaken,  but  in  bad  cases  nephrectomy  is  necessary. 

(b)  Dermoid  Cysts  have  also  been  found. 

(c)  Serous  Cysts  are  occasionally  met  with,  arising  possibly  as 
a  result  of  obstruction  to  some  of  the  ducts.  Rounded  swellings, 
single  or  multiple,  are  produced,  growing  outwards  from  the 
cortex,  and  containing  a  thin  fluid  with  a  small  amount  of 
albumen  and  saline  substances  in  solution.  They  give  rise  to  no 
symptoms  except  from  their  size,  and  rarely  require  treatment 
other  than  simple  aspiration  or  drainage. 

{d)  Not  unfrequently  a  number  of  small  cysts  develop  in  con- 
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nection  with  chronic  granular  nephritis,  but  they  are  of  do  dioical 
import  ODCB. 

Operatioiu  on  tho  Kidney. 

The  kidneys  are  placed  on  either  side  of  the  middle  line,  and 
extend  from  the  i  ith  rib  above,  to  midway  between  the  last  rib 
and  the  iliac  crest  below,  the  right  kidney  being  somewhat  lowei 
than  the  left,  owing  to  the  presence  of  the  liver.  The  hilus  is 
situated  opposite  the  spinous  process  of  the  first  lumbar  vertebra, 
and  the  upper  ends  of  the  organs  are  nearer  to  the  spine  than  tbe 
lower. 

The  kidneys  may  be  exposed  by  two  chief  routes,  viz.,  the 
luml)ar  and  the  abdominal. 

The  Lnmbar  incision  {Fig,  375,  B)  commences  at  a  point  cor- 


I'"'G    3  5— L1A1.KAU  T(J  jLLLsikArt  Lumbar  Incisions. 
A   For  tumbar  cololom)     B   [or  exposing  ibe  kidney. 

responding  to  Ihe  outer  border  of  the  erector  spinse,  and  i  inch 
helow  the  last  rib,  extending  downwards  and  outwards  in  the 
direction  of  the  fibres  of  the  external  oliliijue  for  about  +  or  5 
inches  towards  the  anterior  superior  iliac  spine.  The  posterior 
portions  of  the  abdominal  muscles  and  the  fascia  1  umbo  rum  are 
divided  scrialim,  and  the  fatty  tissue  surrounding  the  kidney  is 
thus  easily  reached  and  opened. 

The  Abdominal  incision  is  made  along  the  linea  semilunaris, 
wiiich  is  divided,  and  the  peritoneal  cavity  opened.  If  the  colon 
lies  over  the  kidney  it  is  displaced  inwards  and  held  aside,  as  also 
the  other  intestines,  by  cloths  soaked  in  warm  salt  solution  ;  the 
peritoneum  covering  the  posterior  alidominal  wall  is  incised  to  tho 
outer  side  of  the  colon,  and  the  organ  thus  exposed. 

A  third  method  has  been  advocated  by  some  surgeons,  known 
as  tbe  Lateral  or  Lnmbo-abdomina^     Tbe  incision  extends  verti- 
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cally  from  the  tip  of  the  last  rib  to  the  iliac  crest,  and,  if  necessary, 
a  cross-cut  is  made  backwards  at  right  angles  to  it.  The  peri- 
toneum is  stripped  forwards  from  the  kidney,  the  operation  being 
thus  retroperitoneal.  The  advantage  over  the  ordinary  lumbar 
incision  has,  however,  yet  to  be  demonstrated. 

The  following  are  the  chief  operations  undertaken  upon  the 
kidney : 

1.  Nephrotomy  consists  in  exposure  of  the  kidney,  exploration 
of  its  substance,  and,  if  need  be,  incision  into  it  for  the  removal 
of  some  abnormal  condition.  It  should  generally  be  undertaken 
through  the  loin.  When  exposed,  the  kidney  is  partially  freed 
from  its  connections,  and  drawn  up  into  the  wound.  Its  sub- 
stance is  then  carefully  palpated  between  the  fingers,  any  abnormal 
softening  or  hardening  being  noted.  It  may  next  he  explored 
with  a  fine  round  needle,  such  as  is  used  for  knitting.  Care 
must  be  taken  not  to  mistake  the  sensation  imparted  to  the 
fingers  by  striking  the  pyramids  with  the  needle  for  a  stone. 
If  nothing,  abnormal  is  detected,  an  incision  should  be  made 
through  the  convex  border  of  the  kidney  substance,  a  little  pos- 
terior to  the  mesial  plane  of  the  organ  and  at  the  junction  of  its 
inferior  and  middle  thirds.  Free  haemorrhage  follows  such  a  pro- 
ceeding, but  soon  stops  when  the  finger  is  inserted.  This  incision 
through  the  renal  parenchyma  must  always  be  undertaken  in 
preference  to  one  through  the  pelvis,  since  the  latter  heals  with 
difficulty,  and  is  liable  to  leave  a  fistula.  One  of  the  lower  calyces 
is  opened  by  this  means,  and  the  pelvic  cavity  is  then  carefully 
explored  by  the  finger  or  probe.  The  upper  part  of  the  ureter  is 
best  examined  by  making  a  tiny  hole  in  the  pelvis  through  which 
a  probe  is  introduced,  the  opening  being  subsequently  sutured 
without  difficulty.  Should  a  stone  be  detected,  it  may  be  removed 
by  dressing  forceps  or  a  scoop  through  the  renal  parenchyma,  as 
also  any  foreign  body ;  a  papillomatous  growth  can  be  scraped 
away,  and  the  base  carefully  cauterized,  whilst  if  the  operation  is 
performed  in  order  to  drain  a  suppurating  pelvis,  a  drainage-tube 
is  inserted  into  its  interior.  The  wound  in  the  cortex  is  usually 
secured  by  one  or  more  catgut  sutures  passed  through  its  sub- 
stance, unless  the  condition  of  the  lining  membrane  of  the  pelvis 
renders  such  a  step  inadvisable,  or  unless  permanent  drainage  is 
required.  The  external  wound  may  then  be  closed,  the  muscular 
planes  being  carefully  united  by  a  series  of  buried  sutures. 

2.  Nephrectomy,  or  total  removal  of  the  kidney,  is  performed  for 
the  following  conditions :  (a)  For  tuberculous  disease,  when  con-, 
servative  measures  are  impracticable,  or.  when  the  pelvis  and 
ureter  are  involved;  (b)  for  calculous  pyonephrosis,  when  the 
renal  parenchyma  is  disintegrated ;  (a)  for  hydronephrosis,  when 
palliative  measures  or  drainage  have  failed  to  give  relief ;  (d)  for 
malignant  disease ;  (e)  for  traumatic  lesions,  such  as  disintegra-* 
tion  or  rupture,  especially  if  complicated  by  laceration  of  the 
peritoneum  ;  and  (/)  for  some  cases  of  ruptured  ureter. 
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Before  undertaking  the  excision  of  any  kidney,  however  diseased, 
it  is  essential  that  the  surgeon  should  satisfy  himself  as  to  the 
existence  of  another,  and  also,  if  possible,  ascertain  that  it  is 
capable  of  undertaking  the  increased  duties  which  will  subse- 
quently fall  upon  it.     Many  different  plans  of  doing  this  have 
been  suggested,  but  it  is  often  difficult  to  be  absolutely  certain. 
In  doubtful  cases  the  best  course  is  to  perform  an  exploratory 
laparotomy,  by  means  of  which  not  only  can  the  existence  of  a 
second  kidney  be  determined,  but  also  its  condition  investigated, 
and  the  size  of  the  renal  artery  ascertained.     An  examination  of 
the  diseased  organ  can  also  be  made ;  if  it  is  of  large  size,  the 
operation  may  be  at  once  completed  from  the  front ;  but  if  it  is 
small  enough  to  be  dealt  with  from  the  loin,   the  abdomen  is 
closed,  and   the  nephrectomy  put  off  for  a  week  or  ten  davs, 
until  the  first  incision  has  healed.     It  is  sometimes  possible'to 
prove  the  existence  of  a  second  kidney  by  means  of  the  cysto- 
scope,  little  gushes  of  urine  being  seen  to  escape  from  the  ureter; 
in   females   catheterism   of  the   ureter  is   practicable.      Another 
method  suggested  is  to  compress  the  orifice  of  one  ureter  and 
collect  the  urine  from  the  other ;  but  these  plans  are  diflicult  to 
accomplish  and  cannot  be  depended  on.  • 

Nephrectomy  may  be  undertaken  through  the  abdomen  or 
through  the  loin  ;  but  sundry  combinations  or  modifications  of 
these  operations  have  been  recommended  by  various  authorities. 

The  Abdominal  Operaiiofi  is  chiefly  utilized  when  the  organs 
much  enlarged,  on  account  of  the  readier  access  obtained  espe- 
cially to  the  pedicle.  The  main  objection  lies  in  the  fact  that  the 
peritoneum  is  opened,  and  thereby  exposed  to  septic  contamina- 
tion, especially  when  the  pelvis  and  the  upper  part  of  the  ureter 
are  distended  with  decomposing  pus,  as  is  frequently  the  case. 
Moreover,  no  satisfactory  drainage  is  obtained  for  the  cavity  left 
by  the  removal  of  the  organ,  unless  a  counter-opening  is  made 
through  the  loin.  Of  course,  a  great  advantage,  as  before  stated 
is  that  the  other  kidney  can  be  first  examined,  and  its  condition 
ascertained.  As  to  the  technicjue  :  after  exposing"  the  kidney  is 
the  manner  already  described,  the  organ  is  freed  from  its  adhesions 
to  surrounding  tissues,  the  surgeon  being  careful  to  keep  outside  its 
true  capsule,  but  inside  the  layer  of  condensed  perinephric  tissue. 
Special  precautions  must  be  adopted  in  dealing  with  the  posterior 
aspect  of  the  tumour,  particularly  on  the  right  side,  where  it  is 
occasionally  adherent  to  the  inferior  vena  cava.  The  mass  is  now 
lifted  from  its  bed,  and  its  pedicle,  consisting  of  the  ureter  and 
renal  vessels,  isolated.  These  latter  are  secured  separately  by 
ligature  and  divided,  a  clamp  being  applied  to  the  distal  ends. 
The  ureter  is  dealt  with  in  the  same  way,  small  pieces  of  soonire 
being  packed  round  so  as  to  receive  any  secretion  which  rnat 
escape ;  the  exposed  mucous  membrane  in  the  portion  which  is 
left   is  carefully  touched  over  with   pure   carbolic    acid.      The 
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kidney  thus  freed  is  removed,  and  the  wound  in  the  posterior 
parietal  layer  of  the  peritoneum  brought  together,  if  possible,  by 
sutures,  provision  for  drainage  having  been  previously  made 
either  through  the  loin  or  by  the  insertion  of  a  gauze  drain  from 
the  front.  The  abdominal  cavity  is  carefully  cleansed  from  all 
blood-clot,  and  closed  in  the  usual  way.  Considerable  shock  is 
always  experienced  firom  this  operation,  and  the  death-rate  from 
this  cause  is  somewhat  high. 

The  Lumbar  MetJiod  can  only  be  employed  when  the  kidney  is 
not  much  enlarged.  The  organ  is  exposed  by  the  incision  already 
descril>ed,  enucleated  from  its  surroundings,  and  the  pedicle  dealt 
with  as  in  the  abdominal  operation.  If  the  condition  of  the 
opposite  organ  has  not  previously  been  ascertained  by  laparotomy, 
Kocher  recommends  that  the  peritoneum  should  be  incised  at 
the  outer  margin  of  the  wound,  so  as  to  enable  the  hand  to  be 
inserted  across  the  middle  line,  and  thus  allow  an  exploration 
of  the  opposite  loin. 

Should  it  be  desirable  to  include  the  ureter  in  the  scope  of  the 
operation,  the  incision  may  be  prolonged  into  the  groin  in  the 
direction  of  the  fibres  of  the  external  oblique,  and  the  peritoneum 
and  its  contents  pushed  forwards  ;  by  this  means  it  can  be  traced 
down  almost  to  the  bladder. 

3.  Nephrorrhapliy  is  the  title  given  to  the  operation  for  fixing  a 
moveable  kidney.  The  usual  lumbar  incision  is  adopted,  and 
if  the  organ  is  found  to  move  freely  within  its  fatty  capsule,  this 
latter  should  be  always  drawn  into  the  wound,  and  a  considerable 
portion  excised.  Two  or  three  silk  stitches  of  medium  thickness 
are  then  passed  through  the  muscles,  and  also  through  the 
cortical  portion  of  the  kidney,  securing  a  good  hold  of  it.  By 
tying  these  the  kidney  is  fixed  to  the  posterior  abdominal  v/all, 
and  the  wound  is  then  closed.  The  results  of  this  operation  have 
not  always  been  satisfactory,  the  symptoms  returning.  It  appears 
from  experiments  that  sutures  passed  through  the  renal  paren- 
chyma are  very  quickly  disintegrated  and  removed ;  and  hence, 
although  the  kidney  may  seem  to  be  efficiently  immobilized  at  the 
completion  of  the  operation,  it  readily  becomes  loose  again.  To 
obviate  this  it  has  been  suggested  to  leave  the  parietal  incision 
open,  merely  stuffing  it  with  gauze,  so  that  a  firm  mass  of  cica- 
tricial tissue  may  develop,  extending  from  the  kidney  to  the  sur- 
face, and  thus  anchoring  it.  Some,  again,  have  recommended 
that  the  true  capsule  should  be  partially  stripped  off  and  stitched 
to  the  abdominal  parietes,  the  raw  surfaces  thus  formed  uniting 
securely,  and  fixing  the  organ ;  whilst  others  advice  the  isolation 
of  one  of  the  tendons  of  the  spinalis  dorsi,  which  is  passed  from 
above  downwards  under  the  capsule,  as  a  support  on  which  the 
kidney  is  slung.  (See  report  in  Clinical  JourtMl,  February  5, 
1896.) 


CHAPTER  XXXVII. 
BLADDER   AND  PKOSTATE. 

Ooagenital  Affectioiu  of  tile  Bladder. 

I.  Ectopia  VHicn,  or  Cztrorenion  of  Uia  BladdM-,  is  the  term  given  to 

denote  total  absence  of  tbe  anterior  wall  of  the  bladder  and  ol  the  Iowa 
portion  of  the  abdominal  parietes.  as  a  result  of  which  the  mucons  membmiB 
of  the  posterior  vesical  wall  is  exposed  and  rendered  somewhat  prominent 
by  the  pressure  from  behind  of  the  abdominal  contetits  (Fig.  376,  B).  Thit 
surface   ii   usually   trregulai,  and   covered   with   papiUifor^ 


Fifi.  376,— Ectopia  Vesica.     (Tillmannr.) 
B,  Exposed  mucous  membrane  of  bladder ;  U,  U.  orifices  of  ure 
H,  H,  projections  of  pubic  rami  on  either  side. 


orifices  of  the  ureters  [U.  U)  are  easily  re 
sionally  emitted  from  them  in  forcible  jets. 
the  greatest  discomfort,  not  only  from  the 
encoriation  and  eczema  of  the  thighs  and  ! 
pain  and  irritation  due  to  friction  of  thi 
membrane.     The  symphysis  pnbi: 


c:i:^nised  below,  urine  being  occa- 

The  condition  is  necessarily  one  ol 

dribbling  of  urine  cauainc 

indifiK  parts,  but  also  from  tha 

s  against  the  enposed  mncoul 

always  absent,  and  ihe  hnriionlaJ  runua 
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of  the  pubic  arch  terminates  on  either  side  in  the  inguinal  region  (H,  H).  The 
innominate  bones  are  usually  rotated  outwards,  and  the  sacrum  is  convex 
anteriorly  from  side  to  side  instead  of  being  concave.  In  consequence  of  this 
pelvic  malformation,  the  patient's  gait  and  powers  of  progression  are  con- 
siderably impaired.  The  penis  is  cleft,  and  in  a  condition  of  complete 
epispadias ;  it  is  drawn  upwards  and  backwards  over  the  trigone,  so  that  it 
requires  pulling  down  (as  seen  in  the  illustration)  to  expose  the  ureteral 
orifices.  The  testes  are  often  found  in  the  inguinal  canal,  or,  if  in  the 
scrotum,  are  accompanied  by  congenital  hernise.  No  umbilicus  is  present 
The  condition  is  due  to  impaired  development  of  the  anterior  wall  of  the 
allantois  and  the  lower  segment  of  the  abdominal  parietes.  At  birth  the 
lower  portion  of  the  umbilical  cord  is  expanded  over  the  raw  surface,  con- 
stituting the  anterior  vesical  wall.  When  the  cord  separates,  the  posterior 
vesical  wall  is  necessarily  exposed. 

The  Treatment  of  this  distressing  malformation  is  most  unsatisfactory. 
The  majority  of  the  cases  are  treated  by  the  application  of  a  urinal,  but, 
unfortunately,  the  instruments  hitherto  devised  are  not  particularly  efficient. 
Various  operative  measures  have  also  been  practised  with  the  object  of 
covering  the  exposed  surface,  and  forming,  if  possible,  a  reservoir  in  which 
the  urine  may  be  retained,  (a)  Trendelenburg's  operation  consists  in  division 
of  the  sacro-iliac  ligaments  n-om  behind,  so  as  to  enable  the  lateral  halves  of 
the  pelvis  to  be  compressed  together.  By  this  means  the  posterior  vesical 
wall  is  thrown  backwards  and  its  tendency  to  protrude  lessened.  The 
wounds  are  allowed  to  granulate,  and,  if  successful,  the  bladder  wall  finally 
lies  at  the  bottom  of  a  sulcus,  which  can  usually  be  covered  over  by  a  plastic 
op)eration  without  much  difficulty.  The  main  objections  to  this  method  are 
that  it  involves  a  very  severe  operation,  and  also  leads  to  a  further  weakening 
of  the  pelvic  arch,  the  integrity  of  which  is  already  much  impaired  by  the 
absence  of  the  pubic  symphysis  {b)  Plastic  operations  without  interfering 
with  the  pelvis  have  been  introduced  and  practised  by  the  late  Professor  John 
Wood,  Thiersch,  and  others.  For  full  details,  we  must  refer  to  larger  text- 
books. Suffice  it  here  to  state  that  a  skin  flap  is  turned  down  from  the 
anterior  abdominal  wall  above  the  breach  of  surface,  and  sutured  on  either 
side  to  the  margins  of  the  defect.  The  cutaneous  surface  of  this  flap  con- 
stitutes the  anterior  wall  of  the  newly-formed  bladder,  if  such  it  can  be 
called,  whilst  its  raw  outer  surface  is  covered  in  either  by  flaps  derived  from 
either  side,  or  by  nndercutting  the  neighbouring  skin  and  sliding  it  upwards 
to  the  middle  line,  where  it  is  united  by  sutures,  as  suggested  and  successfully 
carried  out  by  Mr.  Boyce  Barrow.  The  after-treatment  is  always  prolonged 
and  tedious,  and  the  patients  are  likely  to  experience  much  subsequent 
inconvenience  owing  to  the  growth  from  the  under  surface  of  the  abdominal 
flap  of  hairs,  which  become  encrusted  with  phosphates. 

2.  An  Umbilical  Urinary  Fistula  is  some^mes  met  with  as  a  result  of 
imperfect  closure  of  the  urachus. 

3.  Occasionally  in  cases  of  malformation  of  the  rectum  the  Primitiva 
Cloacal  Condition  may  in  part  persist  (see  p.  1025). 

Traumatic  Affections  of  the  Bladder. 

Rupture  of  the  Bladder  may  be  produced  in  several  ways: 

(i)  It  may  be  due  to  direct  violence  applied  to  the  lower  part  of 

tlie  abdomen,  especially  when   the  viscus  is   distended.     (2)  It 

may  complicate  a  fracture  of  the  pelvis,  either  as  a  direct  result  of 

the  violence,  or  from  penetration  of  a  spicule  of  bone  from  the  os 

pubis.     (3)  The  bladder  may  be  opened  by  a  penetrating  wound. 

(4)  Apart  from  traumatic  lesions,  rupture  may  occur  from  simple 

over-distension,  especially  if  destructive  ulceration  of  its  walls  is 
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present ;  or  it  may  follow  ulceration  of  a  saccule  if  it  cod  tains  a 
phosphatic  concretion. 

Rupture  of  the  bladder  is  divided  into  two  main  classes,  accord- 
ing to  whether  or  not  the  peritoneal  cavity  is  opened.  The 
peritoneum  covers  the  upper  and  back  part  of  the  viscus,  being 
reflected  anteriorly  along  the  urachus,  laterally  along  the  ob- 
literated hypogastric  arteries,  and  posteriorly  on  to  the  rectum. 

Intraperitoneal  Eupture  involves  the  posterior  or  superior  por- 
tions of  the  viscus,  and  is  the  variety  most  frequently  met  with. 
The  symptoms  produced  are  severe  shock,  associated  with  hypo- 
gastric pain  of  a  burning  nature.  The  patient  experiences  a  con- 
stant desire  to  micturate,  but,  as  a  rule,  nothing  is  passed,  except 
perhaps  a  little  blood.  Peritonitis  soon  follows,  running  a  rapidly 
fatal  course,  especially  if  efficient  treatment  is  not  adopted.  On 
passing  a  catheter  the  bladder  is  usually  found  empty,  or  possibly 
a  little  blood-stained  urine  may  be  withdrawn ;  if,  however,  the 
instrument  is  insinuated  through  the  rupture  into  the  peritoneal 
cavity,  a  considerable  quantity  of  blood-stained  urine  can  be 
drawn  off  and  the  point  of  the  catheter  may  be  felt  under  the 
anterior  abdominal  wall.  A  useful  diagnostic  sign  consists  in 
injecting  a  measured  amount  of  boric  acid  lotion  into  the  bladder, 
and  noting  how  much  of  it  returns ;  when  a  rupture  exists,  some 
considerable  discrepancy  will  probably  be  noted  between  the  two 
quantities. 

The  Treatment  of  these  cases  consists  in  immediate  laparotomy ; 
the  fluid  within  the  peritoneal  sac  is  removed  by  sponges,  and 
the  wound  in  the  bladder  clearly  demonstrated,  preferably  with 
the  patient  in  the  Trendelenburg  position  (p.  1105),  which  must 
not,  however,  be  adopted  until  the  urine  and  inflammatory  effusions 
have  been  removed.  The  rent  is  carefully  closed  by  means  of  a 
row  of  Lembert's  sutures,  which  should  always  extend  a  little 
beyond  each  extremity  of  the  wound.  Possibly  a  drainage-wick 
or  a  Keith's  tube  may  need  to  be  inserted  for  a  few  hours,  so  as 
to  remove  any  exudation.  The  abdominal  wall  is  then  closed  in 
the  usual  way,  and  the  patient  put  back  to  bed.  The  urine  is 
either  drawn  off  at  regular  intervals,  or  a  cathether  may  be  tied 
in  the  bladder,  the  urine  being  syphoned  by  an  attached  rubber 
tube  into  a  vessel  placed  beneath  the  bed. 

Extraperitoneal  Rupture  of  the  bladder  involves  its  anterior 
wall  or  base.  The  urine  finds  its  way  into  the  pelvic  cellular 
tissue,  and,  if  unhealthy,  at  once  gives  rise  to  a  most  virulent 
form  of  suppurative  pelvic  cellulitis,  which  is  usually  fatal  from 
toxaemia  or  pyaemia.  Abscesses  tend  to  point  either  above  the 
pelvic  brim  or  in  the  perineum.  The  treatment  consists  in  free 
incisions  through  the  perineum,  or  above  the  brim  of  the  pelvis. 
If  the  urine  is  healthy  and  uncontaminated  with  bacteria,  and  is 
not  allowed  to  remain  long  in  contact  with  the  tissues,  the  pros- 
pects of  recovery  are  good. 
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Foreign  Bodies  introduced  into  the  bladder  from  without  are  of 
various  natures,  such  as  portions  of  catheters  or  bougies,  pins, 
etc.  They  give  rise  to  symptoms  of  chronic  cystitis  and  usually 
become  encased  with  phosphatic  deposit.  They  should  be 
removed  as  early  as  possible  with  a  lithotrite,  but  if  of  large  size 
or  thickly  covered  with  phosphates,  must  be  treated  by  perineal 
or  suprapubic  cystotomy.  In  the  female  digital  dilatation  of  the 
urethra  is  the  best  means  of  gaining  access  to  the  interior  of  the 
viscus. 

Methods  of  Examining  the  Bladder. 

When  a  patient  presents  himself  complaining  of  increased  frequency  of 
micturition  and  other  evidences  suggestive  of  chronic  disease  of  the  bladder, 
a  systematic  examination  of  the  individual  and  his  urinary  passages  must 
always  be  instituted.  The  history  of  the  case,  the  character  of  the  symptoms, 
and  the  condition  of  the  urine  are  carefully  gone  into.  At  the  first  interview 
it  is  advisable  to  ask  the  patient  to  void  his  urine,  after  which,  providing  no 
tight  stricture  exists,  a  medium-sized  catheter-^-boule,  or  one  of  rubber,  should 
be  gently  introduced,  and  the  amount,  if  any,  of  the  residual  urine  estimated 


Fig.  377. — Leiter's  Electric  Cystoscope.     (Tillmanns.) 

a.  Electric  lamp  in  beak  ;  b,  glass  window  for  illumination  purposes ; 
c  d,  switch  for  opening  or  closing  current. 

and  tested.  Having  gained  all  the  information  possible  from  this  source,  an 
examination  of  the  bladder  should  then  be  made,  or  perhaps  at  a  subsequent 
visit,  (i)  The  patient  is  laid  on  a  couch,  and  the  lower  part  of  the  abdomen 
uncovered.  The  hypogastrium  is  then  examined  by  inspection,  palpation,  and 
percussion,  so  as  to  ascertain  whether  or  not  the  bladder  is  distended,  or  if 
any  abnormal  resistance  can  be  felt,  either  from  thickening  of  the  wall  or  the 
presence  of  a  tumour.  (2)  A  sound  is  then  passed  according  to  the  method 
described  at  p.  1097,  and  the  interior  of  the  viscus  exjJlored ;  by  this  means  a 
calculus  may  be  detected,  and  even  sometimes  a  tumour,  as  also  a  rough  and 
irregular  condition  of  the  mucous  membrane.  (3)  The  finger  is  insert^  into 
the  rectum,  or,  in  the  female,  into  the  vagina,  before  the  sound  is  withdrawn, 
so  as  to  enable  the  condition  of  the  posterior  vesical  wall  to  be  investigated 
between  the  point  of  the  finger  and  the  sound.  Enlargement  of  the  prostate  or 
of  the  vesicula;  seminales  can  also  be  detected  in  this  way.  (4)  As  mentioned 
elsewhere,  Bigelow's  evacuator  is  useful,  not  only  to  wash  out  the  bladder,  but 
also  to  detect  the  presence  of  very  small  calculi  which  the  sound  may  have 
missed.  (5)  Of  recent  years  a  new  means  of  examining  the  interior  of  the 
bladder  has  been  introduced  in  the  shape  of  the  cystoscope  (Fig.  377).  This 
consists  of  a  straight  tube  with  a  short  end  bent  at  an  angle,  in  which  an 
electric  lamp  is  placed,  the  wires  leading  to  it  being  carried  within  the  tube. 
A  small  window  covered  with  glass  is  situated  close  to  the  angle,  and  a  prism 
is  here  inserted  in  such  a  manner  that,  when  the  surgeon  looks  through 
an  eyepiece  placed  at  the  end  of  the  instrument,  he  is  able  to  see  the  portion  ci 
the  vesical  wall  illuminated  by  the  electric  lamp.     To  use  it  the  bladder  must 
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be  previously  washed  oat.  and  the  [Kitient  anmrtietiEecI.     About  til  ti 
boric  acid  loiion  should  be  present  in  the  bladder,  so  as  to  preven 
wall  from  being  injured  by  the  initrtiraent.  which  always  Dec^im 
the  lamp  has  been  used  (or  some  time.     OiSereal  ends  are  supplied  MM 
the  anterior  and  posterior  walls  to  be  examined.     Considet&tile  pCMJ 
needed  for  any  iiKfiil  information  to  be  gained  by  the  aid  of  tbt*  iutnu 
bill  in  skilled  hands  much  may  be  learnt  as  to  the  condition  of  the  a 
membrane.     (6)  Finally,  in  coses  where  great  irritability  o(  the  Madda 
in  spite  of  treatment,  and  its  preseuca  cannot  be  explained,  an  e 
Cyslotomy.  either  suprapubic  or  perineal,  is  justifiable, 

Inflannnatinti    of  the   Bladdw. 

Acute  Cystitis,   or  inflatnination  of  the    bliidder  wad, 
from:    (i.)    Cold  in   gouty  subjects;    in    fact,   thMcaie 
individuals  who  often  ■  take  cold '  in   their  bladders  ins 
developing  a  bronchial  or  Dasal  catarrh,     (ii.)    It   is   soatetiR 
due  to  traumatic  causes,  e^.,  the  presence  of  foreign  bodies, 
injury  to  the  viscus  during  operation,    (iii.)  It  occurs  moat  I 
(juently  as  a  complication  of  gonorrba;a,  owing   to  an  upwv4 
extension  of  the  in  Ham  mat  ion,  and  in  such  cases  the  itympUxm, 


e  often 


(iv 


,  V.)  It  may  result  from  the  absorption  ol 
irritating  pmisons,  such  as  canlharides.  (v.)  Septic  cystitis  nttf 
supervene  if  a  dtrty  instrument  is  intiodiiced,  and  there  can  n 
but  little  doubt  that  this  was  a  most  prolific  soiuce  of  the  mis- 
chief in  times  past ;  it  is  very  likely  to  occur  when  the  bUdder 
is  paralyzed  in  cases  of  spinal  injury.  Under  tbese  drnm- 
staoces  infection  may  supervene  even  when  sterilized  imlre- 
menls  are  employed,  owing  to  the  presence  of  luiicus  in  tba 
urelhra,  along  which  cocci  are  able  to  6nd  their  way.  The  im- 
parlance  of  sterilizing  the  peuis  and  urethra,  and  guarding  the 
external  meatus  by  an  antiseptic  dressing  in  these  casta  hu 
already  been  referred  to  {p.  634). 

Tlie  Bacteriology  of  cyslili;  hai  not  been  very  sati&faciorily  worked  oM.  bat 
Lhnt  Uaticria  are  present  and  play  an  important  pari  in  iu  pcaductloa  oadoI; 
for  a  momeut  be  doubled.  The  Batilim  toll  is  one  of  ibe  mosl  "— ■" 
microt-cs  found,  and  may  be  unoccompnnied  by  olber  organiun*,  tb«  aria* 
remaining  add,  though  stale  and  objeclionablc  to  (he  imetl.  Horn  tl  nacbB 
ihe  bladder  is  somewhat  uncctlain.  but  probably  in  girts— ia  wboB  M» 
variety  of  cystitis  ii  not  unfrequenl — il  may  reach  the  urinarj  or^aat  bf 
direct  infection  from  the  rectum  10  the  vulva,  a  vulvo-vagtnttisbad^ioai*- 
associated  with  it.  It  has  also  been  shown  that  u>y  wound  g<  di* 
rectal  mucosa  is  liable  10  be  followed  by  migraiiou  of  bacilli  iato  o«igbb<Mrti| 
organs. 

More  commonly  the  urine  is  alkaline  and  amnioniacal ;  in  each  ca^ 
org.inisms  which  have  the  properly  of  decomposing  urea  ar«  Ib.Md.  nth  m 
the  Piottus  Ilaast'i,  the  Diflocatait  vrts  lifuf/timt.  ordinarj  pyogtmic  cacoi. 


wilhout  Ihe  Bacilitis  cvli. 

The  Symptoms  of  acute  cystitis  consist  in  pnin  referred  to  ttis 

perineum  and  hypogastrium,  together  with  tenderness  od  pressurs 

over  the  symphysis  pubis.    This   is  accompanied  by  wttrciDi 

irritability  of  ihe  bladder,  frequent  efforts  of  a  painful  and  spu- 
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modic  nature  being  made  to  pass  water  (strangury);  but  little 
urine  is  voided  at  a  time,  for  as  soon  as  any  amount  has  collected 
it  is  ejected  forcibly.  It  generally  contains  blood  and  pus,  soon 
becoming  alkaline,  and  teeming  with  bacteria.  Some  amount  of 
fever  is  usually  noted,  as  also  vomiting,  whilst  tenesmus  may  be 
induced  as  a  result  of  the  proximity  of  the  rectum  to  the  inflamed 
bladder.  The  usual  termination  of  the  case  is  in  resolution,  but 
sometimes  chronic  irritability  may  persist.  In  rare  instances  the 
inflammation  is  of  such  a  virulent  nature  as  to  cause  death.  The 
urine  in  these  cases  is  often  exceedingly  foul,  and  the  fatal  issue 
is  due  to  exhaustion,  peritonitis,  suppurative  pyonephrosis,  or 
even  acute  toxaemia ;  occasionally  the  whole  mucous  Hning  of  the 
viscus  may  slough.  In  some  patients,  however,  when  the  inflam- 
mation is  concentrated  at  the  neck  of  the  bladder,  retention,  dis- 
tension, and  atony  may  ensue. 

Treatment. — The  patient  should  be  kept  in  a  warm  atmosphere, 
and  preferably  in  bed,  and  fomentations  applied  to  the  lower  part 
of  the  abdomen ;  hot  hip-baths  twice  daily,  maintained  for  some 
time,  are  very  advantageous.  The  diet  should  be  restricted 
to  fluid,  and  the  patient  encouraged  to  partake  freely  of  barley- 
water  and  other  bland  liquids.  Alkalies  and  henbane  may  be 
administered,  and  morphia  and  belladonna  suppositories  are  use- 
ful to  allay  the  pain  and  irritability.  As  a  rule,  no  instrument 
should  be  passed  during  the  acute  stage,  unless  retention  is 
present ;  but  if  the  urine  becomes  very  foul,  the  bladder  may  be 
gently  washed  out.  In  the  worst  cases  urotropine  (5  to  10  grains) 
salol  ^10  to  20  grains),  and  boric  acid  (15  to  20  grains),  adminis- 
tered by  mouth,  may  do  good. 

Ohronic  Cystitis  is  much  more  common  than  the  acute  variety. 
The  usual  cause  is  some  irritation  of  the  walls  of  the  viscus,  as 
from  calculi,  tumours,  foreign  bodies,  tuberculous  ulceration,  or 
retention  and  decomposition  of  urine,  especially  if  associated  with 
obstruction  to  the  outflow,  as  by  a  stricture  or  enlarged  prostate. 
It  may  also  follow  acute  cystitis,  whilst  impairment  of  the  nervous 
mechanism,  as  in  various  forms  of  injury  or  disease  of  the  spinal 
cord,  may  induce  trophic  changes  and  predispose  to  its  occurrence. 

The  Symptoms  are  those  of  irritability  of  the  bladder,  the  patient 
constantly  desiring  to  pass  water,  and  having  to  rise  at  night, 
perhaps  several  times,  for  this  purpose.  The  urine  becomes 
turbid,  and  on  standing  deposits  a  variable  amount  of  mucus 
or  muco-pus,  mixed  with  epithelial  cells,  crystals  of  triple  phos- 
phate, and  a  granular  sediment  of  phosphate  of  lime.  It  is 
usually  alkaline,  perhaps  foul-smelling  and  ammoniacal,  con- 
taining an  abundance  of  micro-organisms.  There  is  often  but 
little  pain,  though  when  a  calculus  exists,  or  the  neck  of  the 
bladder  is  ulcerated,  this  may  become  a  prominent  symptom.  The 
patient*s  general  health  is  not  at  first  affected,  but  if  the  symptoms 
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persist  it  soon  becomes  impaired,  partly  from  the  absorption  of 
septic  products  from  the  bladder,  and  partly  from  the  want  of 
rest  and  sleep  arising  from  nocturnal  disturbance,  and  this  may 
be  so  marked  as  to  lead  to  fatal  exhaustion.  In  other  cases  the 
inflammation  may  spread  from  the  bladder  along  the  ureters  to 
the  kidneys,  and  the  phenomena  of  septic  pyelonephritis  manifest 
themselves  (p.  1056). 

Pathological  Anatomy. — The  mucous  membrane  is  thickened  and 
congested,  the  superficial  veins  dilated  and  even  varicose,  whilst 
ulceration  is  not  uncommon.  The  continued  repetition  of  the 
acts  of  micturition  leads  to  hypertrophy  of  the  bladder  wall,  which 
becomes  thickened  and  fasciculated ;  this  effect  is  of  course  most 
marked  when  the  cystitis  is  associated  with  obstruction  to  the 
outflow  of  urine.  The  mucous  membrane  may  protrude  outwards 
between  the  muscular  fasciculi,  giving  rise  to  pouch-like  saccules, 
in  which  phosphatic  concretions  are  sometimes  formed,  and  the 
retained  urine  undergoes  decomposition.  Perforative  ulceration 
occasionally  follows,  originating  a  fatal  peritonitis  or  pelvic  cellu- 
litis from  extravasation  of  urine.  The  contracted  state  of  the 
bladder  and  the  overgrowth  of  its  muscular  substance  lead  to 
compression  of  the  openings  of  the  ureters,  hydronephrosis  being 
thus  induced.  A  plug  of  viscid  mucus  often  nnds  its  way  into  the 
ureteral  orifice,  and  by  becoming  infected  with  bacteria  causes  an 
extension  of  the  septic  mischief  to  the  kidney. 

The  Diagnosis  of  chronic  cystitis  is  readily  made  from  the 
characteristic  symptoms  of  irritation  of  the  bladder  and  the 
condition  of  the  urine ;  but  considerable  difficulty  may  be  ex- 
perienced in  determining  its  cause.  In  investigating  a  case,  not 
only  must  the  character  of  its  onset  be  considered,  but  also  the 
general  history  of  the  patient,  whilst  a  thorough  examination  of 
the  lower  urinary  passages  must  be  instituted,  and  the  urine 
examined  microscopically.  The  passage  of  a  catheter  or  sound 
will  generally  detect  any  obstruction  located  in  the  urethra,  whilst 
the  bladder  is  also  examined  by  the  different  methods  described 
at  p.  1075. 

The  Treatment  of  chronic  cystitis  is  naturally  directed  towards 
its  cause,  if  such  can  be  discovered  ;  thus,  calculi  or  foreign  bodies 
should  be  removed,  and  strictures  dilated.  In  most  cases,  even 
where  the  cause  is  not  apparent,  great  benefit  will  be  derived 
from  washing  out  the  bladder.  Catheters  and  other  instruments 
should  always  be  sterilized  before  use,  and  lubricated  with  some 
antiseptic  preparation,  such  as  carbolic  oil  (i  in  20) ;  for  it  is  all- 
important  to  remember  that  sepsis,  if  not  already  existent,  is 
easily  induced,  and  that  its  presence  renders  the  case  much  more 
difficult  to  cure. 

The  bladder  is  best  irrigated  by  passing  a  soft  rubber  instru- 
ment, to  the  end  of  which  is  attached  a  portion  of  drainage-tube 
about  3  feet  long,  and  beyond  this  a  glass  funnel,  into  which  the 
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material  employed  is  poured.  By  raising  the  funnel  the  fluid  runs 
into  the  bladder,  whilst  on  depressing  it  below  the  bed  or  couch 
the  fluid  returns  on  the  syphon  principle.  The  patient's  sensa- 
tions must  guide  the  surgeon  as  to  how  much  fluid  can  be  borne 
in  any  particular  case.  Various  solutions  are  employed  for  this 
purpose,  but  perhaps  the  most  useful  are  weak  Condy*s  fluid, 
sanitas  (i  in  10),  boric  acid  (20  grains  to  i  ounce),  perchloride  of 
mercury  (i  in  2,000),  or  a  neutral  solution  of  quinine  (2  grains  to 
I  ounce),  and  they  may  be  used  alternately  with  advantage. 
The  frequency  with  which  the  injections  are  made  must  vary 
with  the  severity  of  the  symptoms ;  it  is  not  often  necessary  to 
perform  the  operation  more  than  once  or  twice  a  day. 

At  the  same  time  that  this  local  treatment  is  being  adopted, 
the  patient's  general  habits  of  life  must  be  regulated.  The  diet 
should  be  bland  and  unstimulating ;  alcohol  is  better  avoided, 
but  if  essential  for  other  reasons,  well-diluted  gin  or  whisky  may 
be  given.  Tea  and  coffee  should  be  prohibited,  whilst  a  milk 
diet  is  perhaps  the  best  which  can  be  employed.  As  to  medicines, 
there  are  none  which  can  alter  the  reaction  of  the  urine  from 
alkaline  to  acid,  but  perhaps  salol,  boric  acid,  or  benzoic  acid 
may  be  of  some  assistance.  Urotropine  is  useful,  acting  by  setting 
free  formalin  in  the  bladder.  Hot  infusions  of  buchu,  uva  ursi, 
and  triticum  repens,  act  as  mild  diuretics,  and  as  alteratives  to 
the  vesical  mucous  membrane ;  full  doses,  however,  such  as  a 
pint  or  a  pint  and  a  half  in  the  course  of  the  day,  are  needed. 
Where  much  muco-pus  is  excreted,  copaiba,  cubebs,  turpentine, 
or  sandal -wood  oil  may  be  given,  whilst  injections  of  dilute 
astringents  have  been  advised,  but  must  be  used  with  caution. 

In  cases  which  do  not  improve,  and  if  the  patient  is  becoming 
exhausted  from  the  constant  interference  with  his  rest,  etc.,  the 
only  means  of  treatment  left  is  that  of  opening  the  bladder  through 
a  perineal  incision.  Perineal  Cystotomy  is  undertaken  not  only  for 
the  draining  of  a  chronically  inflamed  bladder,  but  also  to  explore 
the  mucous  lining  of  the  viscus,  to  remove  growths  and  foreign 
bodies,  as  also  sometimes  to  deal  with  prostatic  enlargements  and 
calculi.  The  bladder  is  first  thoroughly  washed  out,  a  few  ounces 
of  antiseptic  solution  being  left  within  it.  After  anaesthesia  has 
been  induced,  a  staff"  with  a  median  groove  is  passed  into  the 
bladder,  and  then  the  patient  is  placed  in  the  lithotomy  position, 
and  the  perineum  shaved.  An  incision  is  made  in  the  middle 
line  of  the  perineum,  from  a  point  2i  inches  in  front  of  the  anus 
to  about  I  inch  from  that  opening.  The  knife  divides  the  deeper 
structures  of  the  perineum,  and,  guided  by  the  left  index-finger  in 
the  wound,  is  made  to  enter  the  groove  m  the  staff"  at  a  point 
corresponding  to  the  membranous  portion  of  the  urethra.  It  is 
then  carried  upwards  and  backwards  along  the  groove,  incising 
the  prostate  and  entering  the  bladder.  The  knife  is  carefully 
withdrawn,   the  finger    gently  inserted   into    the    bladder,  sld,6 
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the  staff  removed.  After  digital  exploration  of  the  bladder,  a 
full-sized  gum-elastic  catheter  (No.  i6  or  i8)  is  passed  in  through 
the  wound  and  fixed,  a  long  piece  of  rubber  tubing  being  attached 
to  allow  of  the  constant  escape  of  the  urine,  as  well  as  to  permit 
of  occasional  irrigation.  The  catheter  is  removed  and  changed 
at  the  end  of  forty-eight  hours,  and  in  favourable  cases  may  be 
discontinued  altogether  at  the  end  of  a  week ;  in  severer  cases  a 
permanent  opening  may  have  to  be  maintained. 

Tuberculous  Disease  of  the  Bladder  may  be  primary  or  secondary, 
the  latter  being  the  more  usual  and  extending  from  the  kidney, 
prostate,  or  testicle.  It  is  much  more  common  in  men  than  in 
women,  and  is  most  frequently  seen  in  young  adults.  It  com- 
mences in  the  submucous  tissue  as  a  deposit  of  miliary  tubercle, 
which  caseates  and  suppurates,  breaking  down,  and  giving  rise  to 
ulcers  with  undermined  edges ;  these  are  rarely  of  large  size  at 
first,  are  usually  multiple,  and  situated  in  or  near  the  trigone. 
The  Symptoms  are  those  of  chronic  cystitis  and  haematuria,  the 
irritability  of  the  viscus  being  very  marked.  The  diagnosis  is 
made  by  demonstrating  the  bacillus  of  tubercle  in  the  urine,  and 
by  the  cystoscope.  The  course  of  the  case  is  unfavourable,  the 
ulcers  increasing  in  size,  and  death  resulting  from  exhaustion, 
general  infection,  phthisis,  or  extension  to  the  kidneys. 

Treatment. — The  case  is  usually  treated  for  some  time  as  one 
of  chronic  cystitis  before  its  nature  as  a  tuberculous  affection  is 
ascertained.  In  the  milder  cases  it  may  suffice  to  attend  to  the 
general  health  and  hygiene  of  the  individual,  and  to  wash  out  the 
bladder  with  some  antiseptic  two  or  three  times  a  week,  leaving 
a  drachm  or  two  of  a  lo  per  cent,  solution  of  iodoform  in  olive 
oil  or  glycerine  within  the  viscus.  In  more  advanced  cases 
cystotomy  has  been  undertaken  by  the  suprapubic  method,  and 
the  ulcerated  surfaces  scraped  and  disinfected  by  applying  the 
galvano-cautery  or  pure  carbolic  acid.  To  effect  this  the  method 
suggested  by  Mr.  Hurry  Fenwick,  of  using  a  suitable  speculum 
as  a  caisson  through  which  to  work,  is  especially  to  be  recom- 
mended. It  is  doubtful,  however,  whether  such  practice  is  of 
much  ultimate  value.  When  the  primary  lesion  in  kidney  or  testis 
is  efficiently  treated,  a  secondary  bladder  trouble  often  improves. 

Very  similar  Symptoms  may  be  induced  by  the  presence  of  a 
Simple  Ulcer  of  the  Bladder,  which,  according  to  Fenwick,  occurs 
not  unfrequently.  It  is  usually  single,  and  situated  near  the  neck 
or  trigone,  giving  rise  to  great  irritability  of  the  viscus  and  haema- 
turia,  although  the  urine  remains  clear.  The  diagnosis  is  best 
made  by  the  cystoscope.  Phosphatic  deposits  sometimes  form 
over  the  ulcerated  surface,  and  may  suggest  the  existence  of  a 
stone.  Treatment  consists  in  washing  out  the  bladder  with  lactic 
acid  (^  to  3  per  cent.),  or  in  scraping  and  cauterizing  the  base  of 
the  sore  through  a  suprapubic  incision. 
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Tnmonn  of  Ulb  Bladder. 

New  growths  from  the  vesical  wall  are  not  very  u 
they  may  be  simple  or  malignaQt. 

Simple  Tomonn  occur  in  the  form  of  libroma  and  myxoma,  but 
that  most  often  seen  is  the  PapillomatooB  or  Villous  Tomonr, 
which  appears  as  a  soft  flocculent  mass,  usually  situated  near  the 
trigone,  and. close  to  the  open- 
ing of  one  of  the  ureters 
{Fig.  378).  The  floating  tufts 
or  villous  processes  consist  of 
an  extremely  -delicate  con- 
nective tissue,  covered  with 
a  layer  or  two  of  epithelium 
I  similar  to  that  lining  the 
'  bladder,  and  traversed  by 
bloodvessels.  Occasionally  the 
growths  have  a  narrow  base, 
and  are  piedunculated,  but 
more  frequently  are  sessile. 
They  may  be  single,  or  may 
multiply  rapidly,  and  spread 
all  over  the  bladder  by  in- 
fection from  the  primary 
growth. 

The  STiDptoms  are  those 
of  recurrent  haemorrhage,  the 
blood  being  of  a.  bright  red 
colour,  followed  later  on  by  irritability  of  the  bladder.  At  first 
the  hiemorrhage  is  iotermittent,  considerable  intervals  occurring 
between  the  attacks;  but  subsequently  it  becomes  more  con- 
tinuous. The  irritability  of  the  bladder  is  generally  induced  by 
chronic  cystitis,  and  when  the  urine  has  undergone  alkaline 
changes,  there  is  a.  copious  exudation  of  ropy  mucus  which, 
mixing  with  the  urine,  causes  considerable  difficulty  in  mic- 
turition, leading  in  some  cases  to  strangury.  On  standing,  this 
deposit  becomes  so  tenacious  and  jelly-like  as  to  be  poured  with 
difficulty  from  one  vessel  to  another.  The  urine  may  also  contain 
portions  of  the  tumour  which  have  been  set  free,  and  occasionally, 
it  situated  near  the  neck  of  the  bladder,  some  of  the  fimbriated 
ends  may  be  swept  into  the  urethral  orifice,  and  interfere  with 
micturition.  In  the  same  way  the  opening  of  one  or  both  ureters 
may  be  encroached  upon,  leading  to  hydronephrosis.  On  examina- 
tion of  the  blaiider  with  a  sound,  nothing  definite  can  be  detected, 
unless  the  surface  of  the  growth  becomes  encrusted  with  phos- 
phates, and  no  abnormality  is  noticed  on  rectal  examination. 
Occasionally  a  small  portion  of  the  growth  may  be  caught  in  the 
eye  of  a  catheter. 


Fig.   378— Villous   Tumodr   ( 
Bladder.     (From    King's   Collegb 

Museum.) 
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The  Prognosis  of  the  case  is  unsatisfactory,  since,  although  the 
growth  is  not  at  first  malignant,  it  often  becomes  so,  aud  leads  to 
a  fatal  termination  through  exhaustion,  hxmorrfaage,  or  septic 
complications. 

Sarcoma  of  the  bladder  Is  an  unusual  disease^  more  often  seen 
in  children  than  in  adults.  In  the  former  it  gives  rise  to  multiple 
polypoid  growths,  in  the  latter  it  is  usually  single  and  sessile. 
The  tumour  grows  rapidly  and  may  attain  considerable  dimensions, 
spreading  outside  the  bladder  and  even  invading  the  peh'ic  bones. 
Lymphatic  glands  are  often  implicated  at  an  early  date. 

Oaticer  of  the  bladder  may  originate  in  that  visciis,  or   may 


Fic,  379— Cancer  of  Bladder.     (Roval  College  of  Fdroeoms'  Mosaou.f 

spread  to  it  from  the  rectum  or  neighbouring  organs.  In  the 
former  case,  a  stiuamous  epithelioma  is  the  usual  type;  in  the 
latter,  the  nature  of  the  growth  is,  of  course,  similar  to  that  of 
the  primary  disease;  thus,  when  secondary  to  rectal  cancer,  the 
tumour  is  of  a  columnar  type.  Most  frequently  the  affection 
commences  in  (he  posterior  wall  above  the  trigone,  extending 
forwards  to  the  neck  of  the  bladder.  The  growth  is  sometimes 
superficial,  projecting  into  the  vesical  cavity  as  a  soft  spongy 
mass,  which  does  not  ulcerate  early,  or  invade  the  muscular 
walls  till  late;  but  more  fre([uenlly  the  neoplasm  extends  into 
and  infiltrates  the  walls,  whilst  marked  ulceration  is  also  present 
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(Fig.  379),  the  raw  surface  often  becoming  coaled  in  places  with 
a  phosphatic  deposit.  A  cancerous  growth  in  the  bladder  is 
always  more  or  less  likely  to  become  papillated.  The  disease  is 
much  more  common  in  men  than  in  women. 

The  Symptoms  vary  somewhat  in  these  two  forms,  although 
the  conspicuous  features  of  each  are  hsematun'a  and  irritability 
of  the  bladder.  In  the  slowly  growing  superficial  variety,  the 
tumour  often  attains  a  considerable  size  before  causing  any 
trouble,  beyond  possibly  some  slight  irritability  of  the  bladder. 
A  severe  attack  of  haematuria,  unaccompanied  by  pain,  is  usually 
the  first  symptom  of  importance,  and  may  be  induced  by  some 
injury  which  causes  a  crack  or  fissure  in  the  growth.  This  pain- 
less haematuria  closely  simulates  the  early  symptoms  of  a  simple 
villous  tumour,  but  is  more  persistent,  and  yields  less  readily  to 
treatment.  After  one  or  more  of  such  prolonged  attacks,  cystitis 
follows,  and  the  subsequent  history  resembles  that  of  the  harder 
and  more  rapidly  growing  infiltrating  tumours.  In  such  the 
symptoms  of  vesical  irritability  precede  those  of  haematuria. 
Dysuria  and  severe  pain  referred  to  the  bladder  and  perineum 
are  complained  of,  and  the  urine  early  becomes  alkaline  and 
putrescent ;  shreds  of  the  growth  may  also  be  found  in  the  urine 
on  microscopic  examination.  If  the  tumour  involves  the  internal 
meatus,  micturition  may  be  considerably  impaired,  whilst  if  the 
orifices  of  the  ureters  are  obstructed,  hydronephrosis  results. 
On  passing  a  sound,  the  tumour  can  be  detected  as  an  irregular 
mass  projecting  into  the  bladder,  whilst  the  posterior  vesical  wall 
may  be  felt  per  rectum  to  be  hard  and  resistant ;  its  ulcerated 
surface  may  also  be  seen  with  the  cystoscope. 

The  course  of  the  case  is  similar  to  that  of  a  somewhat  rapidly 
growing  carcinoma,  leading  to  early  and  marked  cachexia,  in- 
creased by  the  sleeplessness  resulting  from  the  vesical  irritation ; 
secondary  deposits  are  found  in  the  viscera  and  lumbar  glands, 
whilst  perforation  of  the  wall  may  occasionally  follow,  causing 
urinary  extravasation,  septic  cellulitis,  and  death.  Another  most 
distressing  complication  is  the  establishment  of  a  recto- vesical 
fistula,  through  which  the  urine  makes  its  way  into  the  rectum, 
thus  intensifying  the  sufferings  of  the  patient. 

The  Diagnosis  of  a  vesical  tumour  can  only  be  made  with 
certainty  by  the  cystoscope,  or  by  discovering  fragments  of  its 
substance  in  the  urine,  though  in  the  female  it  i^  easy  to  dilate 
the  urethra,  and  explore  the  bladder  with  the  finger.  Whenever 
haemorrhage  is  associated  with  marked  vesical  irritability,  and 
cannot  otherwise  be  explained,  a  tumour  of  the  bladder  may  be 
suspected.  The  question  as  to  whether  or  not  it  is  malignant 
can  only  be  determined  by  a  careful  examination  of  the  symptoms. 
In  simple  papilloma,  and  the  superficial  type  of  epithelioma, 
haemorrhage  precedes  the  irritability ;  but  whilst  it  is  usually  im- 
possible to  detect  the  villous  growth  either  by  examination  with 
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the  sound  or  from  the  rectum,  a  fungating  malignant  growth  may 
sometimes  be  recognised  by  the  sound.  In  the  infiltrating  type 
of  malignant  disease,  on  the  other  hand,  pain  and  dysuria  always 
precede  the  bleeding  for  a  considerable  interval,  whilst  definite 
evidence  of  the  existence  of  the  growth  can  usually  be  made  out, 
both  by  the  sound  and  on  rectal  examination.  A  worn  and 
exhausted  appearance  must  not  be  looked  on  as  necessarily  the 
outcome  of  advanced  cancerous  cachexia,  since  the  loss  of  rest 
and  sleep  due  to  chronic  vesical  irritability  can  of  itself  lead  to  a 
somewhat  similar  condition. 

Treatment  of  Tumours  of  the  Bladder.  —  In  the  early  stages, 
when  the  diagnosis  of  a  tumour  has  not  been  confirmed,  the 
haematuria  may  be  treated  with  ordinary  haemostatic  remedies, 
such  as  a  mixture  containing  dilute  sulphuric  acid  and  ergot,  or 
turpentine  administered  in  capsules  (lo  minims  three  times  a  day). 
When  once  a  diagnosis  has  been  established,  removal  by  op>eratioo 
is  the  only  plan  which  holds  out  any  hope  to  the  patient,  and  such 
can  only  be  undertaken  with  any  prospect  of  success  in  benign 
growths,  or  in  the  very  earliest  stages  of  the  superficial  form  of 
malignant  disease.  The  bladder  is  laid  open  either  by  perineal 
or  suprapubic  cystotomy,  and  the  growth  removed  by  the  curette. 
The  suprapubic  operation  is  certainly  preferable,  in  that  it  gives 
one  the  opportunity  of  definitely  seeing  the  interior  of  the  bladder. 
The  plan  already  mentioned  of  employing  an  expanding  speculum 
as  a  caisson  will  be  found  useful ;  when  all  moisture  has  been 
sponged  away  or  sucked  up,  the  vesical  wall  is  seen  at  the  bottom 
of  this  tube  by  means  of  an  electric  lamp  fitted  to  the  surgeon's 
head.  In  default  of  a  better  instrument,  a  Fergusson's  speculum 
can  be  utilized.  Growths  may  be  removed  by  means  of  long- 
handled  instruments  specially  adapted  for  the  purpose,  and  the 
base  from  which  they  spring  must  be  carefully  cauterized. 

When  removal  is  impracticable,  it  only  remains  to  ease  the 
patient^s  sufferings  by  means  of  morphia,  the  bladder  also  being 
occasionally  washed  out ;  but  if  the  irritability  is  very  great,  a 
permanent  suprapubic  or  perineal  opening  may  be  established. 

Functional  Derangements  of  the  Bladder. 

Incontinence  of  Urine. — A  patient  is  said  to  be  sufTering  from 
incontinence  when  the  urine  escapes  involuntarily,  dribbling  away 
either  constantly  or  intermittently  from  the  urethra. 

I .  Active  Incontinence  is  often  present  in  young  children,  mostly 
boys.  It  results  from  some  condition  of  increased  excitability  of 
the  urinary  apparatus,  and  is  looked  on  by  some  as  of  a  choreic 
nature ;  in  other  instances,  it  is  probably  due  to  weakness  of  the 
sphincter  vesicae,  which  is  unable  to  resist  the  pressure  induced 
by  even  a  small  amount  of  urine.  The  chief  sources  of  irritation 
are  phimosis,  ascarides  in  the  rectum,  a  rectal  polypus,  or  urine 
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of  high  specific  gravity,  containing  uric  acid  crystals  in  suspen- 
sion. The  affection  is  most  obvious  at  night,  and,  indeed,  may 
only  occur  during  sleep ;  it  has  been  known  to  persist  till  adult 
life  is  reached.  Somewhat  similar  in  nature  to  this  is  the  irrita- 
bility of  the  bladder  induced  by  calculus,  inflammation,  or  ulcera- 
tion, where  frequent  calls  to  micturition  are  experienced ;  to  this, 
however,  the  term  *  irritability  of  the  bladder  *  is  applied,  *  incon- 
tinence *  being  only  used  where  no  active  disease  of  the  viscus  is 
present. 

Treatment  of  the  nocturnal  incontinence  consists  in  the  removal 
of  all  sources  of  irritation,  such  as  a  tight  foreskin,  whilst  the 
child  is  waked  from  sleep  at  regular  intervals  in  order  to  pass 
water,  so  as  to  break  him  of  the  bad  habit.  Tonics,  e.g.,  iron, 
arsenic,  and  quinine,  may  be  administered,  and  tincture  of  bella- 
donna should  also  be  given  in  full  doses.  Instruments  have  been 
used  for  compressing  the  urethra  at  night,  and  are  stated  in  some 
cases  to  have  effected  a  cure. 

2.  Passive  Incontinence  is  said  to  be  present  when  the  neck  of 
the  bladder  is  relaxed,  so  that  as  soon  as  any  urine  is  secreted,  it 
flows  out  of  the  urethra,  the  bladder  in  this  way  never  becoming 
distended.  It  arises  mainly  from  two  causes :  (a)  Paralysis  of 
the  sphincter  vesicae,  as  a  result  of  some  injury  or  disease  of  the 
spinal  cord,  which  may  either  temporarily  or  permanently  impair 
its  function.  Thus,  in  severe  shock,  the  bladder  is  unconsciously 
evacuated  from  relaxation  of  the  sphincter;  but  if  the  lumbar 
cord  is  not  compressed  or  destroyed,  the  function  is  soon  regained. 
Any  lesion  involving  the  centre  for  the  sphincter  necessarily 
destroys  its  future  utility,  and  results  in  permanent  incontinence. 
It  is  quite  possible  for  the  detrusor  centre  to  be  damaged  without 
injury  to  the  sphincter,  and  in  such  a  case  distension  of  the  bladder 
with  subsequent  overflow  supervenes.  Paralytic  incontinence 
occasionally  follows  overdistension  of  the  female  urethra  for  the 
removal  of  a  calculus.  Nothing  can  be  done  for  either  of  these 
conditions,  if  permanent,  beyond  the  application  of  a  suitable 
urinal,  (b)  Mechanical  Incontinence  sometimes  results  from  the 
impaction  of  a  calculus  in  the  internal  meatus,  or  from  its 
dilatation  by  a  pedunculated  growth  from  the  prostate. 

3.  False  Incontinence,  or  Distension  with  Orerflow,  is  due  to 
any  condition  in  which  the  outflow  of  urine  is  impeded  to  such 
an  extent  as  to  lead  to  a  certain  quantity  being  left  in  the  bladder 
after  every  act  of  micturition,  although  the  patient  imagines  that 
the  organ  has  been  completely  emptied.  This  so-called  residiutl 
urine  gradually  increases  in  amount  until  the  bladder  becomes 
filled,  and  then  some  of  it  dribbles  away  involuntarily  so  as  to 
wet  the  patient's  clothes.  In  old-standing  cases  the  bladder  can 
be  detected  as  a  tense,  rounded  swelling  in  the  hypogastrium. 
This  condition  is  usually  met  with  in  patients  with  neglected 
stricture  or  enlargement  of  the  prostate,  and  in  the  latter  case  the 
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bladder  may  be  so  distended  as  to  contain  several  pints  of  urine. 
Very  much  the  same  state  of  things  obtains  in  paraly^s  due  to 
spinal  mischief  (p.  643).  Treatment  must  be  directed  to  keeping 
the  bladder  emptied  by  the  regular  use  of  the  catheter,  but  it 
often  remains  in  an  atonic  state  for  some  time. 

Atony  of  the  Bladder  is  the  term  applied  to  a  condition  in  which 
the  patient  is  unable  to  expel  its  contents,  not  in  consequence  of 
any  true  paralysis  of  the  muscular  walls,  but  simply  from  loss  of 
tone.  The  most  usual  causes  are:  (i)  Chronic  overdistension,  the 
result  of  obstruction  to  the  outflow,  owing  to  enlarged  prostate  or 
stricture,  as  just  described :  (2)  a  single  prolonged  voluntary  or 
involuntary  overdistension  ;  for  instance,  owing  to  the  oversight 
of  a  house-surgeon,  a  patient  suffering  from  retention  after  an 
operation  for  varicocele  was  left  unrelieved  for  more  than  twenty- 
four  hours,  whereby  atony  was  induced.  (3)  It  occasionally 
follows  cystitis,  especially  that  associated  with  gonorrhoea.  (4)  In 
old  age  atony  is  sometimes  due  to  simple  loss  of  nerve  tone,  a 
condition  very  similar  to  that  w^hich  occurs  after  or  in  the  course 
of  infective  fevers,  such  as  typhus,  and  is  even  met  with  after 
influenza. 

In  the  slighter  cases  all  that  is  noticed  is  some  hesitation  or 
difficulty  in  commencing  the  act  of  micturition,  whilst  the  flow 
of  urine  is  weak,  and  cannot  be  efficiently  completed,  a  few  drops 
dribbling  away  afterwards.  In  worse  cases  a  considerable  amount 
of  residual  urine  may  be  left  in  the  bladder,  and  this  may  lead 
to  chronic  distension  with  overflow,  and  by  its  decomposition  to 
chronic  cystitis.  In  other  cases  actual  retention  may  be  induced. 
The  Treatment  should  be  directed  to  removing  any  source  of 
obstruction  which  exists,  whilst  regular  catheterism  two  or  three 
times  a  day  will  prevent  any  distension  of  the  bladder,  and  the 
administration  of  strychnine,  phosphoric  acid,  and  other  tonics, 
will  improve  the  expulsive  power  of  the  viscus.  The  passage  of 
a  constant  current  of  electricity  may  also  be  employed  two  or 
three  times  a  week,  to  stimulate  the  muscular  fibres  ;  one  elec- 
trode is  inserted  into  the  bladder,  and  the  other  placed  over  the 
hypogastrium. 

Retention  of  Urine. — When  a  person  is  unable  to  expel  the 
contents  of  the  bladder,  so  that  it  becomes  distended,  retention 
is  said  to  be  present.  It  results  from  a  variety  of  conditions, 
classified  as  follows  :  (i)  Penile  ami  urethral  causes,  e.g.,  phimosis, 
or  congenital  occlusion  of  the  urethra,  a  ligature  or  ring  placed 
around  the  penis,  impacted  calculus,  the  so-called  congestive  or 
spasmodic  stricture,  organic  stricture,  urethral  or  perineal  abscess, 
ruptured  urethra,  etc. :  (2)  Prostatic  causes,  e,g.,  inflammation, 
abscess,  tumour,  hypertrophy,  calculus :  (3)  Vesical  causes,  e,g.^ 
atony,  paralysis,  calculus,  tumours,  etc. :  (4)  Reflex  irritation, 
such  as  occurs  after  operations  on  the  rectum  and  anus,  or  in- 
volving  the   spermatic   cord :     (5)    Hysteria :    (6)    Pressure    from 
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neighbouring  organs  or  external  tumours,  e.g.,  uterine  fibroids, 
or  retroversion  of  the  gravid  uterus.  In  investigating  any 
particular  case,  the  age  and  condition  of  the  patient  must  be 
taken  into  consideration,  and  also  the  character  of  any  preceding 
urinary  symptoms,  whilst  a  careful  examination  should  be  made. 
Speaking  generally,  one  may  state  that  the  most  common  cause 
of  retention  in  infants  is  phimosis ;  in  children,  impacted  calculus, 
or  a  ligature  around  the  penis ;  in  young  men,  gonorrhoea  or 
one  of  its  complications ;  in  young  women,  hysteria,  or  foreign 
bodies  in  the  bladder  ;  in  adult  men,  stricture  ;  in  adult  women 
some  uterine  condition  ;  and,  in  old  men,  hypertrophy  of  the 
prostate. 

If  left  unrelieved,  the  urine  accumulates  and  the  bladder 
becomes  distended,  giving  rise  to  much  pain  and  discomfort.  One 
of  two  conditions  is  certain  to  follow  :  (a)  In  cases  of  retention 
from  stricture  the  dilated  urethra  behind* the  seat  of  obstruction 
gives  way,  resulting  in  extravasation  of  urine.  If,  however,  the 
bladder  wall  is  weakeqed  by  the  presence  of  sacculation,  rupture 
of  a  saccule  may  follow,  causing  pelvic  extravasation,  (b)  When 
the  retention  arises  from  atony  or  paralysis,  or  from  some  ob- 
struction which  can  be  to  some  extent  overcome^  distension  with 
overflow  is  produced. 

Inasmuch  as  retention  is  merely  a  symptom,  the  treatment 
necessarily  varies  with  the  cause. 

Abnormal  Conditions  of  the  Urine. 

I.  Urinary  Deposits. — Uric  or  lithic  acid  is  eliminated  in  the 
form  of  *  cayenne-pepper '  granules,  usually  known  as  gravel. 
On  microscopic  examination,  the  granules  are  found  to  consist 
of  flat  rhomboidal,  lozenge-shaped  plates,  or  masses  of  acicular 
crystals  (Fig.  380).  They  are  of  a  dusky  brownish-red  colour,  due 
to  the  absorption  of  urobilin,  the  normal  pigment  of  the  urine. 
The  secretion  in  these  cases  is  always  acid,  and  usually  of  high 
specific  gravity.  The  deposit  is  not  soluble  in  boiling  water,  but 
readily  so  in  alkaline  fluids;  and  on  reacidulating  such  a  solu- 
tion, the  uric  acid  is  precipitated  in  the  shape  of  white  needle- 
shaped  crystals. 

Urates  or  lithates  of  potassium,  sodium,  or  ammonium  are  of 
frequent  occurrence  in  the  urine,  appearing  as  a  deposit  of 
amorphous  granules  of  variable  colour,  according  to  the  amount 
of  urinary  pigment  present,  and  this  is  often  known  as  a  *  lateri- 
tious,*  or  brick-dust  sediment.  The  ammonium  salt  is  sometimes 
found  in  the  shape  of  spiculated  globular  bodies  (Fig.  38i)» 
Urates  always  occur  in  acid  urine  of  high  specific  gravity,  and 
are  freely  soluble  in  boiling  water ;  on  the  addition  of  dilute 
hydrochloric  acid  the  uric  acid  is  precipitated.  The  murexide  test 
may  be  applied  either  for  uric  acid  or  its  salts ;   it  consists  in 


)o88  A  MANUAL  OF  SURGERY 

mixing  the  substajice  to  be  tested  with  a  little  nitric  acid,  and 
evaporating  to  dryness,  when  an  orange-red  discoloration  is  piu- 
duced,  which  on  the  addition  of  liquor  ammonia:  changes  to  a  deep 
purple-red. 

A  deposit  of  uric  acid  or  urates  is  either  a  temp>orary  condition 
dependent  on  some  trivial  derangement  of  the  system,  or  is  a 
phenomenon  constantly  recurring  and  due  to  too  great  an  in- 
dulgence in  nitrogenous  food,  too  little  fresh  air  and  exercise,  oi 
imperfect  digestion,  the  result  of  some  hepatic  disturbance.  It 
is  also  noted  in  conditions  where  great  tissue  change  is  occurring, 
as  after  violent  exercise  or  in  fevers.  Under  these  circumstances 
the  materials  which  should  be  changed  into  urea  are  transformed 
c  acid  or  its  salts.     When  such  a  tendency  is  continually 
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present,  the  patient  h  often  said  lo  be  suffering  from  Litl 
Llthasmia.  Should  the  individual  l>e  incapable  of  eliminating  the 
material  thus  formed,  an  attack  of  gout  or  rheumatism  is  likely 
to  supervene,  wliilst  it  must  always  be  borne  in  mind  that  the 
formation  of  a  uric  acid  calculus  is  merely  a  manifestation  of  the 
same  diathesis,  which  needs  careful  treatment  after  the  removal 
of  the  stone,  if  a  recurrence  of  this  painful  affection  is  to  be 
prevented. 

The  Treatment  of  litliacmia  or  lithiasis  consists  mainly  in  atten- 
tion to  the  personal  hygiene.  The  patient's  diet  is  regulated,  all 
sweets,  pastry,  and  alcoholic  stimulants  (with  the  exception, 
perhaps,  of  a  little  whisky  well  diluted  with  lithia  or  potash 
water)  lieins  avoided.  Regular  habits  are  enforced,  and  plenty 
of  outdoor  exercise  recommended.  The  hepatic  secretion  ts 
stimiilated,  and  the  bowels  regulated  by  the  administration  of 
saline  purgatives,  especially  natural  mineral  waters,  e.g.,  Fried- 
richshall,  Carlsbad,  or  Hunyadi  Janos,  whilst  an  occasional 
dose  of  blue  pill  or  podophyllin  is  advisable.  Lithia  salts  and 
piperanine  have  also  been  employed  with  advantage. 

Oxalate  of  lime  usually  occurs  in  (he  urine  of  dyspeptic  and 
hypochrondriacal  patients,  who  are  pale,  nervous,  and  irritable. 
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It  is  suppo<ied  to  arise  from  the  incomplete  oxidation  of  carbo- 
hydrate foods.  The  urine  is  of  low  specific  gravity,  pale  and 
abundant  in  quantity,  and  slightly  acid  in  reaction  ;  an  excess  of 
mucus  is  usually  present,  causing  the  crystals  to  adhere  to  any 
irregularities  in  a  test  glass.  On  microscopic  examination  they 
are  found  to  be  regular  octahedra,  or  in  the  shape  of  dumb-bells 
(Fig.  382).     The  treatment  of  oxaluria  consists  in  regulation  of 
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Fig   382.— Oxalate  of  Lime  in  Octahedral  Crystals  and  Dumb-bell- 
shaped  Masses. 

the  diet,  which  must  be  light  and  nourishing,  all  heavy  food 
being  avoided,  as  also  rhubarb,  which  contains  large  quantities  of 
oxalates,  and  the  patient  is  directed  to  drink  only  boiled  or  dis- 
tilled water.  Tonics,  such  as  mineral  acids,  iron,  and  quinine, 
may  be  ordered,  but  the  best  treatment  consists  in  change  of  air 
and  removal,  if  possible,  from  causes  of  anxiety  and  worry. 

Fhosphatic  deposits  in  the  urine  occur  in  three  forms :  (i.)  The 
triple  phosphate,  or  ammonio-magnesic,  is  found  in  alkaline  or 


Fig.  383. — Crystals  of  Triple  Phosphate  in  Urine. 

decomposing  urine,  and  is  always  vesical  in  origin.  It  exists  in 
the  form  of  hexagonal  prisms,  three  of  the  sides,  however,  being 
very  narrow ;  the  ends  also  are  bevelled  off,  so  that  the  appear- 
ance of  a  *  knife-rest '  is  produced  (Fig.  383).  (ii.)  The  amorphous 
phosphate  of  lime  is  exceedingly  common,  forming  the  main 
mass  of  any  phosphatic  sediment.  It  is  always  present  in  chronic 
cystitis,  and  is  not  unfrequently  met  with  a  few  hours  after  a 
meal,  constituting  what  is  known  as  the  *  alkaline  tide.*  This 
condition  is  often  observed  about  twelve  o'clcck  in  the  morning, 
especially  if  an  alkaline  saline  purgative  has  been  taken  before 
breakfast.  The  phosphatic  material  is  voided  at  the  end  of  the 
act  of  micturition,  and   may  give  rise  to  considerable  anxiety 
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on  the  part  of  Ihe  patient,  wbo  mistakes  it  for  sennnal  In 
(iii.)  Tlie  most  usual  condition  in  whicb  phosphates  are  mnt  wi 
in  urine  is  a  mixture  of  the  two  varieties  described  above.  Whic 
ever  form  is  present,  the  deposit  becomes  more  e\'ident  oa  bo 
disnp  pea  ring,  however,  on  the  addition  of  a  few  drops  of 
The  treatment  of  phosphaturia  is  always  directed  to  the  v 
condition,  except  in  those  unusual  cases  where  it  is  due  to 
constitutional  error. 

2.  Hsmatnria,  or  the  admixture  of  blood  with    tlie  urii 
best   described   according    to  the  source  from   whicb    the 
is  derived. 

(a)  Renal  hematuria  results  from  acute  inflammatioo,  cc 
tion,  calculus,  tumours,  or  injuries  of  the  kidney.     Tbe  urine 
sometimes  deeply  coloured  with  the  blood,  and  may  be  as 
as  porter.     Blood  casts  of  the  renal  tubules  are  often  cAtse 
and  even  long  sinuous  clots,  corresponding  to  the  shape  ol 

(i)   Vesical  hematuria  is  due  to  injury,  calculus,  tumours,  uko 
lion,  simple   congestion   of  the   bladder   with    varicosity  of 
vesical  veins,  or    the  presence  of  the  BUhania 
blood  is  intimately  mixed  with  the  urine,  but  is  more 
at  the  end  of  micturition,  and  clots  are  often  present. 

The  BiUiartia  is  a  parasite  which  inhabits  some  of  the  livi 
and  pools  of  South  Africa.     It  is  taken  into  the  system  by  I 
mouth,  and  may  develop  either  in  the  urinary  track,  or 
in  the  lower  bowel  (p.  1037).   The  adult  worms  are  found  in 
body  inhabiting  the  radicals  of  the  portal  and  vesical  veins, 
discharge  their  ova  through  the  mucous  membiane  of  the  bo 
or  blndder,  giving  rise  to  hemorrhage.     By  an  extension  to 
kidney,   pyonephrosis   may  be   induced.     No   specific   treattoc 
has  at  present  been  discovered,  but  in  most  cases  the  dtsM 
after  a  time  disappears  spontiiueously. 

(it)  Prostalic  hematuria  may  be  caused  by  congestion, 
ulceration,  or  malignant  disease ;  the  blood  passes  back  into 
bladder,  and  hence  the  phenomena  simulate  the  vesical  coodttid 
Examination  of  the  prostate  from  the  rectum  may,  hoireTCr, 
a  clue  to  the  source  of  the  mischief. 

(d)  Urtthral  hiemaluria  arises  from  acute  gononhoca, 
or  instrumentation.  The  blood  often  flows  frooi  the  urethra 
dependently  of  micturition,  whilst  the  first  few  diops  of  the  Stn 
are  also  coloured. 

(«J  Hematuria  is  occasioruklly  of  <oiniUi*tie»d  origin,  nrii 
from  purpura,  scurvy,  or  hemophilia;  other  exidcDceft  of  th 
diseases  will  be  observed,  and  render  the  diagnosis  evident. 

Microscopical  examination  of  the  urine  diouU)  always  be  m 
to  ascertain  whether  or  not  blood  corpuscles  are  pgaaaai.  m 
Ihe  condition  may  be  simulated  by  that  known  as 
haemoglobinurL-i,'  in  whicb  corpuscles  ore  absent.     The 
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condition  is  supposed  to  be  due  to  vaso-motor  spasm  of  the  rena] 
vessels,  and  is  not  uncommonly  associated  with  Raynaud's  disease. 

The  only  certain  test  for  the  presence  of  blood  is  by  spectrum 
analysis;  but  that  most  usually  relied  on  consists  in  mixing 
together  equal  parts  of  tincture  of  guaiacum  and  ozonic  ether. 
The  suspected  urine  is  subsequently  added,  and  sinks  to  the 
bottom  of  the  test-glass ;  a  copious  precipitate  forms  at  the  line 
of  junction  of  the  two  fluids,  which  on  standing  becomes  a  bright 
blue  colour  if  blood  is  present. 

The  investigation  of  a  case  of  haematuria  in  order  to  ascertain 
its  origin  should  be  conducted  in  the  following  way:  (a)  The 
history  of  the  patient  and  of  his  urinary  trouble  should  be  taken. 
{b)  The  character  of  the  urine  should  be  investigated,  noting  its 
colour,  and  whether  or  not  the  blood  is  intimately  mixed  with  it. 
(c)  The  relation  of  the  passage  of  the  blood  to  the  act  of  micturi- 
tion should  be  noted  by  making  the  patient  pass  the  first  and  last 
portions  of  the  urine  into  separate  vessels  from  that  in  which  he 
passes  the  bulk ;  if  the  urine  in  all  three  vessels  is  equally  dis- 
coloured, the  haemorrhage  usually  comes  from  the  kidneys;  if 
most  of  the  blood  is  in  the  first  vessel,  it  comes  from  the  urethra 
or  prostate,  whilst  if  the  bulk  of  it  is  contained  in  the  last  vessel, 
it  is  probably  derived  from  the  bladder,  (d)  Microscopical  ex- 
amination of  the  urine  may  lead  to  the  discovery  of  shreds  of 
tumour,  epithelial  cells,  or  blood-casts,  which  could  be  alone 
derived  from  some  special  part  of  the  urinary  track.  By  these 
means  the  source  of  the  haemorrhage,  whether  from  kidney, 
bladder,  prostate,  or  urethra,  may  be  detected,  and  an  opinion 
formed  as  to  the  nature  of  the  disease. 

3.  Pyuria  is  the  term  applied  to  the  admixture  of  pus  or  muco- 
pus  with  the  urine.  It  always  results  from  inflammatory  affec- 
tions of  the  mucous  membrane  lining  the  urinary  passages,  and 
may  be  renal,  vesical,  prostatic,  or  urethral  in  origin  ;  the  methods 
of  investigation,  in  order  to  ascertain  its  exact  source,  are  the 
same  as  for  haematuria. 

Pus  in  urine  is  mainly  recognised  by  the  microscope,  whilst  on 
the  addition  of  liquor  potassae  it  becomes  ropy. 

4.  Chyluria  arises  from  distension  or  rupture  of  the  lymphatic 
vessels  in  the  vesical  mucous  membrane,  and  is  usually  due  to 
the  presence  of  the  Filaria  sanguinis  hominis  (p.  316).  The  urine 
is  milky  in  colour,  and  on  microscopical  examination  this  is  found 
to  be  due  to  the  presence  of  an  emulsion  of  fat. 

5.  Albnminuria,  or  the  escape  of  some  of  the  albuminous 
contents  of  the  blood  with  the  urine,  is  a  condition  of  such 
frequent  occurrence,  and  so  important  in  its  results,  that  the 
precaution  should  always  be  adopted  of  testing  the  urine  of  every 
patient  before  attempting  any  operative  proceedings ;  and  this  is 
the  more  essential  because  it  is  well  known  that  this  condition 
often  exists  quite  unexpectedly  and  entirely  apart  from  symptoms. 
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Teats. — Many  dilTeren*:  methods  have  been  adopted  for 
ing  the  presence  of  albuminuria.  The  following  arc,  honevi 
ibe  chief:  (i)  On  simply  boibng  the  urine  a  milky  white  depc 
fonns,  similar  to  that  which  is  caused  by  an  excess  of  phospbati 
the  latter,  however,  disappears  entirely  on  the  addition  of  a  SQ 
drop  of  dilute  acetic  acid,  whilst  the  former  persists,  (a)  Nii 
acid  gives  a  white  cloud  or  liglit-brown  flocculent  prujpcti 
The  urine  should  first  be  boiled,  and  the  acid  ajdded,  but  MM 
e.xcess,  as  the  deposit  may  be  re-dissolved.  A  more  Jelicate  I 
consists  io  pouring  the  cold  urine  into  a  lest-tube,  and  cutlt. 
adding  the  acid,  so  as  to  (brm  a  stratum  below  the  urine;  at 
line  of  junction  of  the  two,  a  white  film  is  formed,  if  albume^ 
present.  (3}  With  picric  acid  a  yellowish -white  precipitate 
thrown  down,  increased  by  boiling.  If  the  urine  is  neutral 
alkaline,  it  must  first  be  rendered  slightly  add  by  the  additioa 
a  few  drops  of  acetic  acid. 

When  once  the  existence  of  albumen  in  the  urine  has 
ascertained,  its  source  and  its  significance  must  be  tnvestigali 
A  careful  microscopical  examination  of  the  sediment  is  made, 
as  to  determine  whether  casts  or  pus  cells  are  present.  The 
dition  of  the  peripheral  bloodvessels  in  the  limbs  and  the  charac 
of  the  pnlse  should  be  noted,  as  also  the  previous  history  of 
patient. 

Albuminuria  arises  from  a  variety  of  sources,  and  its  stgaiSoi 
necessarily  turns  on   the  origin  of   the  affection.      (i)  Wbea 
occurs  in  the  course  of  some  disease  involving  long-Ktaoding  61 
puratiou.such  as  septic  affections  of  bones  or  joints,  it  is  pTMial 
due  to  lardaceous  change  in  the  kidneys.     If  the  urine  tsof  1"^ 
specific  gravity  and  light  in  colour,  and  with  but  few  casts,  a 
an    early   stage   of    the   condition    is  present,    and    cooservati 
measures   directed   to    the  treatment  of  the  primary  lesloo  1 
probably  suffice ;    if,  however,  the  urine  is  scanty  and  of  hi 
specific  gravity  with  much  albumen  and  many  casts,  the  affet  ' 
has  probably  progressed  some  way,  and  radical  treairoeot.  ' 
as  amputation,  should  be  undertaken  to  save  the  patient's 
Tl:s  surgeon  must  be  careful  to  prevent  any  undue  absorpuoti 
carbolic  acid    in    the  operaiion,  as   thereby  acute  nepbriljt 
be   hghtcd    up,  and   even    a   fatal    issue   determined,     (a)  / 
iiiinuria  may  be  intermittent,  and  is  then  due  to  some  tempaa; 
functional  disturbance;    this  can  only  be  ascertained  by  tea)' 
ibe  urine    from    lime    to   time.     In  such  cases  operation  is 
contra-indicated,  the  albtimen  usually  disappearing  with  rvst . 
careful  diet.     (3)  When  caused  by  chronic  Bright's  disease, 
concurrent  phenomena  of  that  affection  uill  also  be  present  in 
shape  of  thickened  arteries  and  high  pulse  tension,  tvhtlsl  pos 
a  certain  amount  of  anasarca  may  be  noted,  or  the  history  of 
at  an  earlier  date.     If  there  is   but    little  albumen,  and  a  b 
amount  of  urea  is  being  passed,  it  is  [ws&ible  by  rest  and  soil 
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diet  so  to  diminish  it  as  to  warrant  the  performance  of  slight 
operations;  but  where  Ihe  condition  is  at  all  advanced,  all 
operations  de  complaisance  are  absolutely  contra-indicated,  and  only 
the  chief  surgical  emergencies  should  he  knowingly  dealt  with, 
viz.,  haemorrhage,  asphyxia,  intestinal  obstruction  or  strangula- 
tion and  retention  of  urine.  In  cases  of  severe  injuries,  amputa- 
tion is  generally  indicated  under  circumstances  where  in  a  healthy 
individual  conservative  measures  would  be  adopted.  Operation 
for  malignant  disease  may  be  undertaken  at  the  express  wish  of 
the  patient,  if  the  increased  risks  associated  with  it  have  been  ex- 
plained to  him.  The  importance  of  not  operating  on  these  patients 
depends  on  the  facts  that  they  tolerate  an  anaesthetic  badly,  that 
the  tissues  are  in  a  condition  of  lowered  vitality,  and  hence  the 
process  of  repair  is  hindered,  septic  inflammations  and  erysipelas 
are  very  prone  to  develop,  whilst  secondary  haemorrhage  is  likely 
to  follow,  owing  to  the  high  pulse  tension.  Again,  boils  and 
carbuncles  are  very  common  in  these  patients,  and  where  such 
conditions  are  met  with,  and  especially  if  they  recur,  the  urine 
should  always  be  examined.  (4)  Albuminuria  may  arise  by 
extension  of  inflammation  to  the  kidneys  from  surgical  affections 
of  the  lower  urinary  organs,  and  a  fatal  result  from  shock  or  sup- 
pression of  urine  may  be  induced  by  operations  under  these  con- 
ditions. (5)  It  is  occasionally  the  result  of  cardiac  disease,  owing 
to  valvular  incompetence  and  regurgitation  into  the  systemic 
veins,  and  it  is  then  advisable  to  delay  all  operative  measures 
until  digitalis  has  been  administered  in  sufficient  doses  to  alleviate 
the  urgent  symptoms. 

6.  Diabetes. — The  presence  of  sugar  in  the  urine  is  also  a  matter 
of  the  greatest  importance  from  a  surgical  standpoint,  and  its 
existence  or  not  should  always  be  carefully  ascertained.  The 
chief  tests  employed  are  as  follows  :  (i)  Equal  parts  of  liquor 
potassae  and  solution  of  copper  sulphate  are  boiled  together,  and 
then  a  few  drops  of  the  suspected  urine  added ;  if  sugar  is  present, 
a  yellowish-red  precipitate  forms  by  the  reduction  of  the  cupric 
salt  to  cuprous  oxide.  (2)  The  same  result  follows  the  use  of 
Fehling's  solution.  It  is  better  to  keep  the  \copper  solution 
separate  from  the  potash ;  equal  parts  of  them  are  boiled 
together,  and  a  few  drops  of  the  urine  added  ;  if  sugar  is  present, 
a  red  deposit  occurs.  (3)  Picric  acid  and  liquor  potassae  are 
mixed  and  boiled,  and  the  urine  added ;  the  presence  of  sugar  is 
indicated  by  the  solution  turning  to  a  dark,  blackish-red  colour. 
The  admixture  of  2  grains  of  sugar  to  the  ounce  is  sufficient  to 
determine  this  discoloration  to  such  an  extent  as  to  render  the 
fluid  quite  opaque. 

The  effect  of  diabetes  is  very  similar  to  that  of  albuminuria,  in 
that  it  leads  to  diminished  vitality  of  the  tissues,  and  consequently 
predisposes  to  the  occurrence  of  sepsis,  and  of  such  infective 
inflammations  as  boils  and  carbuncles.     Peripheral  neuritis  and 
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sclerosis  of  the  smaller  vessels  are  also  induced  by  this  disease 
in  the  later  stages,  and  hence  gangrene  of  the  extremities  is  likely 
to  occur,  especially  in  chronic  cases  and  in  elderly  people.  The 
essential  cause  of  trouble,  however,  b  sepsis,  and  hence  if  the 
most  rigid  aseptic  precautions  are  taken  there  is  no  reason  why 
operative  proceedings  should  not  be  undertaken  in  conditions  of 
danger  and  urgency.  Thus  several  cases  have  been  reported 
lately  in  which  such  serious  proceedings  as  total  removal  of  the 
breast  and  axillary  contents  for  scirrhus,  or  appendicectomy,  have 
been  safely  undertaken  in  confirmed  diabetics. 

Stone  in  the  Bladder. 

Varieties. — A  vesical  calculus  may  he  formed  of  almost  any  of 
the  urinary  deposits  commonly  met  with,  and  each  has  its  o*ii 
special  characteristics. 

(ii)  The  uric  .i.U  calculus  (l-'ig.  384)  is  usually  an  oval,  flattened 


Fig     385— Oxalatb    or    Lime 

£>ECT10N  CaLCOLUS    FROM    OdTSIDK    AND 

ON  Section, 

body  of  considenhle  den^ty  with  a  smooth  or  slightly  nodular 
surface  and  of  a  nut  brown  colour  On  section  it  is  distinctly 
laminated  and  it  may  be  surrounded  by  a  crust  of  phosphati*; 
material 

(b)  The  urate  of  ammonium  calculus  is  of  very  similar  structure, 
but  of  a  lighter  colour,  and  the  lamination  is  less  distinct, 

(c)  The  oxalate  of  Hint  or  mulberry  calculus  (Fig.  385,  A  and  B) 
is  a  rough,  irregular  body,  sometimes  evenly  nodular,  but  not 
unfreejuently  tuberculated,  or  even  spiculated.  It  is  extremely 
hard  and  dense,  laminated,  and  of  a  dark  red-brown  colour,  or 
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sometimes  black,  owing  to  admixture  with  blood.  It  is  rarely  of 
great  size,  on  account  of  the  irritation  caused  by  its  presence,  and 
its  slowness  of  growth. 

{d)  A  pure  phosphatic  calculus  is  very  uncommon,  but  any  stone 
or  foreign  body  is  certain  to  become  coated  with  a  phosphatic 
deposit  when  chronic  cystitis  has  resulted  in  alkaline  decomposition 
of  the  urine.  Occasionally  concretions  of  a  similar  nature  form 
spontaneously  in  saccules  of  the  bladder ;  such  bodies  are  white 
and  chalky  in  appearance,  friable  in  consistency,  with  no  evidence, 
or  but  little,  of  lamination,  and  on  removal  are  exceedingly 
offensive.  These  concretions  consist  of  a  mixture  of  the  triple 
phosphate  and  phosphate  of  lime.  Less  commonly  an  excess  of 
the  triple  phosphate  is  present ;  if  in  the  proportion  of  two  parts 
of  the  latter  to  one  of  phosphate  of  lime,  a  laminated  and  some- 
what denser  calculus  is  produced,  which  is  sometimes  termed  a 
fusible  calculusy  owing  to  the  fact  that  it  fuses  to  a  bead  under  the 
blowpipe  flame.  Occasionally  a  phosphate  of  lime  calculus  occurs 
in  the  upper  urinary  passages,  e.g.,  the  pelvis  of  the  kidney,  and 
has  a  crystalline  appearance  on  drying. 

(e)  Cystim  forms  the  basis  of  a  rare  calculus  which  is  of  a 
yellowish -jT^reen  colour  and  waxy  appearance. 

(/)  Xanthine,  or  xanthic  oxide,  occurs  very  exceptionally  as  a 
calculus  of  a  reddish  colour. 

Structure  of  a  Calculus. — A  calculus  usually  consists  of  the 
following  parts  :  i.  The  nucleus,  which  may  be  formed  by  a  portion 
of  blood-clot,  inspissated  mucus,  a  renal  calculus,  or  some  foreign 
substance  introduced  from  without.  2.  The  hodyy  which  consists 
of  superposed  layers  of  uric  acid  or  oxalate  of  lime,  or  of  whatever 
substance  the  stone  is  composed ;  not  unfrequently  the  composi- 
tion of  adjacent  laminae  differs,  leading  to  what  is  known  as  an 
alternaling  calculus.  Each  lamina  consists  of  myriads  of  minute 
crystals,  held  together  by  vesical  mucus,  with  which  a  certain 
amount  of  phosphatic  material  is  often  mixed,  whilst  layers  of  pure 
phosphatic  deposit  may  be  interposed.  3.  The  crust  consists  of  a 
variable  amount  of  soft,  friable  phosphatic  material,  the  quantity 
of  which  is  the  measure  of  the  degree  of  chronic  cystitis  originated 
by  the  calculus ;  in  some  cases  it  is  entirely  absent. 

The  Number  of  calculi  present  in  a  bladder  varies  greatly. 
Sometimes  there  is  only  one,  but  a  considerable  number,  counted 
perhaps  by  hundreds,  may  exist ;  in  such  circumstances  they  are 
never  of  great  size.  Multiple  calculi  are  not  unfrequently  faceted 
as  a  result  of  mutual  friction. 

The  Causes  of  vesical  calculus  must  be  looked  for  in  some  of 
those  constitutional  conditions  already  described  as  predisposing 
to  lithiasis  or  oxaluria.  They  are  very  common  in  children  during 
the  first  decade  of  life,  especially  amongst  the  lower  classes,  the 
children  of  the  rich  rarely  suffering  from  stone.  It  diminishes  in 
frequency  from   childhood  to  the  age  of  twenty-five,  and  then 
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gradually  increases  until  it  is  fairly  common  in  elderly  men. 
The  condition  is  comparatively  rare  in  women,  owing  to 
the  fact  that  the  shortness  and  large  size  of  the  urethra  allow 
small  calculi  to  be  much  more  readily  passed.  Possibly  the 
character  of  the  drinking  water,  or  the  amount  imbibed,  is  a 
matter  of  importance,  as  indicated  by  the  fact  that  the  occurrence 
of  calculus  is  very  unequally  distributed  in  different  parts  of  the 
country  ;  thus,  it  is  most  frequently  met  with  in  the  Eastern 
counties.  It  is  also  very  common  in  India  and  Arabia,  a  fact 
which  may  be  explained  by  the  large  amount  of  fluid  withdrawn 
from  the  body  by  perspiration. 

Symptoms. — The  effects  produced  by  vesical  calculi  vary  in 
different  individuals,  according  to  the  shape  of  the  stone,  and 
the  tolerance  of  the  mucous  membrane.  In  children  and  young 
adults,  where  the  parts  are  very  sensitive,  even  a  smooth  calculus 
gives  rise  to  severe  symptoms,  whilst  old  men  often  tolerate  a 
large  stone  without  much  inconvenience ;  cateris  paribus^  an  oxalate 
of  lime  calculus  is  always  more  irritating  than  one  composed  of 
uric  acid.  The  classical  symptoms  of  a  vesical  calculus  may  be 
preceded  by  a  history  of  the  patient  having  passed  •  gravel  *  for 
a  long  time,  on  the  cessation  of  which  the  calculous  symptoms 
commenced.  They  consist  of  pain  in  the  perineum  and  neck 
of  the  bladder,  which  radiates  to  the  back  and  down  the  thighs, 
but  is  especially  noticed  at  the  end  of  the  penis  immediately  aiter 
micturition.  The  stone  is  then  pressed  down  against  the  sensitive 
neck  of  the  bladder  by  the  contraction  of  its  muscular  walls. 
Increased  frequency  of  micturition  is  also  present,  and  perhaps 
haematuria  of  a  vesical  type,  though  this  is  not  a  prominent 
feature.  All  these  phenomena  are  increased  in  severity  by  jolting, 
jumping,  or  any  form  of  exercise,  and  hence  are  more  markai 
during  the  day  than  at  night.  Occasionally  the  patient  complains 
that  the  flow  of  urine  suddenly  ceases  before  the  bladder  has  been 
completely  emptied,  and  that  some  change  in  the  position  of  the 
body  is  needed  in  order  to  allow  him  to  complete  the  act.  In 
addition  to  these  characteristic  symptoms,  he  may  suffer  from 
various  phenomena  secondary  to  the  irritability  of  the  bladder, 
and  depending  on  the  straining  induced  by  the  calculus.  Thus, 
tenesmus,  followed  by  piles  or  prolapsus  ani,  may  be  produced 
by  sympathetic  irritability  of  the  rectum,  especially  in  children ; 
whilst  a  hernia  may  also  be  caused,  and  not  unfrequently 
priapism. 

The  symptoms  are  somewhat  modified  in  childrfity  leading  to 
irritability  of  the  bladder,  as  evidenced  by  wetting  of  their  clothes 
and  of  their  beds  at  night,  and  pulling  at  the  prepuce  and  penis. 
These  manifestations  are  very  similar  to  those  caused  by  a  tight 
foreskin,  with  which  condition,  indeed,  a  stone  is  often  associated ; 
hence,  it  is  important  always  to  sound  the  bladder  of  a  child  after 
circumcision  for  phimosis. 
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The  actual  Diagnosis  of  vesical  calculus  can  only  be  made  by 
smnding.  In  order  to  accomplish  this,  the  patient  is  laid  on  a 
couch  with  the  head  low,  and  the  buttocks  raised  on  a  pillow 
placed  beneath  them.  The  bladder  should  always  contain  a  few 
ounces  of  fluid,  so  as  to  obliterate  any  folds  produced  by  laxity 
of  the  mucous  membrane,  as  well  as  to  facilitate  the  introduction 
of  the  instrument.  A  sound  of  suitable  size,  warmed  and  lubri- 
cated by  some  antiseptic  oil  or  ointment,  is  then  gently  passed 
along  the  urethra,  and  depressed  between  the  se{>arated  legs  so  as 
to  enable  it  to  enter  the  bladder.  The  handle  of  the  instrument, 
which  should  be  cylindrical  in  shape  and  fluted,  with  the  maker's 
name  or  some  mark  to  indicate  the  direction  of  the  beak,  is  then 
lightly  grasped  between  the  index-finger  and  thumb,  and  rotated 
from  side  to  side,  whilst  at  the  same  time  the  whole  instrument 
is  drawn  forwards  or  backwards  in  the  urethra.  Each  side  of 
the  bladder  is  thus  carefully  investigated,  and,  finally,  if  no  stone 
is  detected,  the  beak  is  turned  directly  downwards,  so  as  to 
examine  the  pouch  which  often  forms  behind  a  sHghtly  enlarged 
prostate.  The  presence  of  a  stone  is  recognised  by  a  metallic 
click,  which  can  be  felt,  and  even  heard,  when  the  end  of  the 
instrument  taps  it.  The  character  of  the  click  is  some  guide  to 
the  size  and  density  of  the  stone.  The  presence  of  two  or  more 
calculi  is  indicated  by  the  surgeon  being  able  to  touch  them  on 
rotating  the  instrument  alternately  to  each  side  of  the  middle  line, 
or  by  seizing  one  stone  with  a  lithotrite,  and  using  it  as  a  sound 
for  the  other.  In  doubtful  cases,  a  still  more  delicate  test  than  the 
sound  is  obtained  by  passing  a  medium-sized  tube  of  a  Bigelow*s 
evacuator,  and  washing  out  the  bladder.  The  calculi  may  by 
this  means  be  washed  out  even  from  sacculi,  and  be  felt  to  rattle 
against  the  end  of  the  instrument  when  the  pressure  upon  the 
indiarubber  bulb  is  relaxed.  When  the  calculi  are  multiple 
and  of  small  size,  they  may  be  even  removed  in  this  way  by 
an  examination  which  was  only  intended  to  be  diagnostic  in 
character.  The  surgeon  must  not  forget  that  a  hypertrophied 
bladder  with  projecting  fasciculi  may  somewhat  resemble  a  cal- 
culus, especially  when  coated  with  phosphatic  material.  In 
some  rare  instances  a  calculus  may  be  so  completely  hidden  in 
one  of  the  saccules  as  to  render  its  detection  impossible  by  these 
means. 

Oourse  of  the  Case. — A  patient  suffering  from  vesical  calculus  is 
certain,  sooner  or  later,  to  develop  symptoms  of  chronic  cystitis, 
and  septic  changes  in  the  urine  are  equally  sure  to  follow — 
possibly  as  a  natural  sequence,  but  more  probably  as  the  result 
of  the  introduction  of  septic  instruments.  The  bladder  is  hyper- 
trophied, and  if  the  stone  is  not  removed,  the  mucous  mem- 
brane becomes  ulcerated,  and  the  inflammation  extends  to  the 
kidneys ;  the  patient's  life  is  thus  destroyed  partly  by  exhaustion, 
and  partly  by  septic  or  uraemic  poisoning.    Occasionally  a  calculus 
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becomes  encysted  in  the  saccule  of  a  dilated  bladder ;  it  increases 
in  size  only  on  that  part  of  the  stone  which  is  exposed  at  the 
mouth  of  the  saccule,  and  hence  may  become  ( 
more  or  less  mush  room- shaped.  It  is  recog- 
nised by  the  sound  always  striking  it  in  the 
same  situation. 

The  Treatment  of  vesical  calculus  is  a  matter  C 
which  has  exercised  the  judgment  and  manipu- 
lative dexterity  of  surgeons  for  many  generations. 
A  large  number  of  operations  have  been  made 
use  of,  but  at  the  present  day  only  three  are 
employed,  viz.,  lithotrtty,  lateral  lithotomy,  and 
suprapubic  cystotomy, 

Lithotiity  was  formerly  conducted  at  several 
sittings,  the  stone  being  crushed,  and  the  patient 
allowed  to  pass  the  debris  subsequently ;  this 
process  was  repeated  at  intervals  of  a  few 
days,  until  the  bladder  was  clear.  Such  a 
proceedinp;  took  a  considerable  time,  and  was 
exceedingly  painful,  irksome,  and  dangerous  to 
the  patient.  The  introduction  of  Bigelow's 
evacuator  completely  revolutionized  this  opera- 
tion, and  enables  it  to  be  completed  at  one 
sitting,  constituting  the  proceeding  sometimes 
termed  Litholapaxy. 

Operation. — The  patient  is  carefully  prepared 
by  keeping  him  under  observation  for  a  few 
days,  regulating  the  bowels,  and,  if  possible, 
reducing  any  inflammation  of  the  bladder  by 
suitable  diet  and  drugs,  and  by  washing  it  out. 
On  the  preceding  night  a  dose  of  castor-oil  is 
administered,  and  an  efficient  enema  a  few  hours 
before  the  operation.  The  patient  should  be 
warmly  clad,  and  the  legs  enclosed  in  thick 
worsted  stockings  reaching  nearly  to  the  groins. 
After  anaesthesia  has  been  induced,  the  head  is 
kept    low,  and  a  pillow  placed    beneath    the  J^A      S 

buttocks,  so  as  to  slightly  raise  the  pelvis.     The  ^^^      " 

bladder  is  carefully  washed  out  with  some  bland 
antiseptic,  such  as  a  solution  of  boric  acid,  and 
about  6  ounces  of  lotion  left  within  it,  in  order 
not  only  to  obliterate  all  folds  of  mucous  mem- 
brane, but  also  to  facilitate  the  seizure  of  the 
Btone,  and  to  prevent  injury  of  the  walls  during 
the  operation. 

The  lichotrite  is  then  introduced.  The  best  instrument  to 
employ  is  Thompson's  modification  of  Civiale's  (Fig.  386),  the 
male  blade  of  which  is  solid,  and  the  female  fenestrated.     Other 
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forms  are  sometimes  used  in  which  the  female  blade  is  solid,  and 
is  either  the  same  size  or  larger  than  the  male,  in  order  to  protect 
the  walls  of  the  bladder  from  injury.  The  male  blade  slides 
easily  up  and  down  a  groove  in  the  stem  of  the  female  blade,  and 
after  the  stone  has  been  seized,  the  blades  are  forcibly  pressed 
together  by  a  screw  action,  brought  into  play  by  the  mechanism 
in  the  handle,  which  can  be  put  m  and  out  of  gear  at  will.  It  is 
al>solutely  essential  that  the  instrument  should  be  made  of  well- 
tempered  steel,  so  as  to  prevent  any  risk  of  breaking  during  the 
operation.  To  introduce  it  some  skill  is  needed,  since  the  curved 
end  is  short,  and  consequently  the  handle  must  be  well  depressed 
between  the  l^s,  in  order  that  the  beak  may  pass  under  the 
pubic  arch.      The  position  of  the  stone  is  next  ascertained  by 


Fig.  387 — EvACUATOR  in  Position 


rotating  the  instrument;  the  blades  are  opened,  and  the  stone 
caused  to  roll  between  them  by  a  slight  jerk  of  the  handle.  This 
is  better  than  attempting  to  pick  up  the  calculus  by  inverting 
the  blades,  and  is  less  likely  to  injure  the  mucous  membrane. 
If  fairly  grasped,  the  blades  when  screwed  up  crush  it  into 
several  fragments,  each  of  which  is  subsequently  dealt  with  in  a 
similar  fashion.  If  only  the  margin  of  the  stone  is  gripped,  the 
application  of  screw  pressure  may  cause  it  to  slip  away,  and  the 
manceuvre  must  then  be  carefully  repeated.  When  the  surgeon 
is  satisfied  that  the  fragments  are  sufficiently  small,  the  largest 
evacuator-tube  that  can  be  safely  introduced  is  passed  into  the 
bladder.  To  effect  this,  it  is  sometimes  necessary  to  incise  the 
urethral  orifice  with  a  bistoury  in  a  downward  direction.  The 
evacuator  is  attached  to  the  tube,  and  the  bladder  thoroughly 
washed  out  by  alternate  pressure  upon,  and  relaxation  of,  the 
rubber  bottle.      By  this  means  the  fragments  of  the  stone  are 
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collected  in  the  glass  receptacle  which  forms  part  of  the  appar- 
atus. The  washing  is  continued  until  no  more  fragments  arc 
heard  or  felt  to  rattle  against  the  end  of  the  tube.  It  is  often 
necessary  to  reintroduce  the  lithotrite  in  order  to  crush  some 
larger  portions  of  the  calculus  still  remaining;  the  old  practice 
of  withdrawing  small  fragments  within  the  grasp  of  a  lithotrite 
is  to  be  condemned.  It  is  scarcely  necessary  to  re-sound  the 
bladder  after  the  efficient  use  of  the  evacuator.  A  certain  amount 
of  bleeding  is  indispensable  from  these  manipulations,  but  it  is 
not  excessive  in  careful  hands.  Should,  however,  considerable 
bleeding  follow,  the  bladder  is  likely  to  become  subsequently  dis- 
tended with  clots,  necessitating  the  use  of  a  large-eyed  catheter 
for  their  removal. 

After-Treatment. — The  patient  is  placed  in  bed  as  soon  as  the 
operation  is  completed,  and  kept  warm  and  quiet,  and  suitable 
measures  must  be  taken  to  combat  shock.  The  diet  is  restricted 
to  fluids  for  a  few  days,  whilst  pain,  if  complained  of,  may  be 
relieved  by  a  little  morphia.  If  all  goes  well,  he  may  be  allowed 
to  get  up  at  the  end  of  the  week. 

Various  SequelsB  may  follow  this  operation.  Cystitis  results 
partly  from  mechanical  causes,  but  more  frequently  from  imper- 
fect asepsis.  The  symptoms  are  usually  subacute  in  character, 
and  may  pass  away  after  a  few  days;  but  if  due  to  sepsis, 
considerable  constitutional  disturbance  arises,  and  a  large  amount 
of  viscid  nmco-pus  is  excreted,  whilst  the  urine  hicomes  alkaline 
and  aninioniacal.  In  such  a  case  it  is  absolutely  essential  to 
wash  out  the  bladder  once  or  twice  a  day,  as  if  left  to  itself 
the  condition  is  very  liable  to  spread  up  to  the  ureters,  and  may 
destroy  the  patient's  life  by  suppurative  pyelonephritis.  Atony  of 
the  bladder  is  occasionally  induced,  either  by  the  operation  or  by 
a  consequent  cystitis,  and  is  especially  common  in  elderly  indi- 
viduals. It  must  be  treated  by  regular  and  aseptic  catheterism. 
When  the  patient's  kidneys  are  already  affected  prior  to  the 
operation,  any  of  the  conditions  described  under  urinary  fever 
(p.  1 1 26)  may  be  originated  by  it,  even  including  suppression  of 
urine. 

Lateral  Lithotomy  is  an  operation  which  has  always  been  of 
great  interest  to  the  surgeon,  although  at  the  present  day  it  is 
comparatively  seldom  performed.  The  patient,  having  been  suit- 
ably prepared,  is  anaesthetized,  and  the  perineum  shaved.  A 
sound  is  passed  so  as  to  make  certain  of  the  presence  of  the 
calculus,  and  the  bladder  washed  out,  about  6  or  7  ounces  of  an 
antiseptic  solution  being  left  in.  A  fully  curved  staff,  grooved 
on  the  left  side,  is  introduced  and  handed  over  to  the  care  of  a 
trustworthy  assistant.  The  patient  is  then,  and  not  till  then, 
placed  in  the  lithotomy  position,  i,e,,  his  hands  and  ankles  are 
approximated  and  held  together  by  bandages  or  suitable  shackles; 
a  Clover's  crutch  is  useful  when  the   surgeon   has   not   plenty 
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of  help.  The  staff  is  held  in  the  assistant's  right  hand,  the  left 
hand  being  used  to  support  the  scrotum;  the  operator  usually 
prefers  the  staff  to  be  held  well  up  under  the  arch  of  the  pubes. 
As  a  final  preparation  before  commencing,  the  left  index-finger  is 
inserted  into  the  rectum,  partly  in  order  to  ascertain  the  depth 
of  the  perineum,  and  partly  to  see  that  the  bowel  is  empty,  and 
to  induce  contraction  of  its  walls,  and  thus  minimize  the  risk 
of  injury  by  the  knife.  Of  course  the  finger  is  afterwards  care- 
fully purified  before  placing  it  in  the  wound. 

Tlie  superficial  incision  (Fig.  389)  commences  at  a  point  ij 


Fig.  388. — Knife,  Staff  and  Forceps  used  in  Lateral  Lithotomy. 

(Down  Brothers.) 

inches  in  front  of  the  anus,  a  little  to  the  left  of  the  central  raphe, 
and  extends  downwards  and  outwards  to  a  spot  just  external  to 
the  middle  of  a  line  from  the  anus  to  the  tuber  ischii,  being 
deeper  behind  than  in  front,  and  dividing  the  skin,  subcutaneous 
tissue,  and  inferior  haemorrhoidal  vessels  and  nerves.  The  in- 
cision is  carefully  deepened  by  the  section  of  any  resisting  bands 
until  the  transverse  perineal  nerves  and  vessels  are  cut  through, 
as  also  the  deeper  layer  of  superficial  fascia  and  anterior  layer  of 
the  triangular  ligament,  which  are  continuous  around  the  trans- 
versus  perinei  muscle.  The  left  index-finger  is  then  pushed  on 
into  the  wound,  so  as  to  ascertain  the  position  of  the  staff,  and 
the  knife  is  carried  on  towards  it^  and  made  to  enter  the  groove 
at  a  point  corresponding  to  the  membranous  portion  of  the 
urethra  (Fig.  390).     When  once  the  knife  is  felt  to  be  well  in 
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the  groove  it  is  pushed  on  into  the  bladder,  the  handle  bong 
depressed,  and  the  blade  somewhat  lateralized.  It  is  most 
important  that  the  point  and  back  of  the  knife  should  never  leave 
the  groove  ia  the  stalF,  or  the  rectum  is  likely  to  be  wounded; 


Fig,  389. — Sdpbrfj 

as  it  is  passed  onwards,  the  membranous  portion  of  the  uietbra, 
together  with  the  deep  constrictor,  is  divided,  as  also  the  capsule 
of  the  prostate,  whilst  the  left  lateral  lobe  of  that  organ  is  freely 
notched.     The    knife    ii>    then    carefully    withdrawn.     The   left 
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index-finger  may  now  be  inserted  along  the  urethra  into  the 
bladder,  keeping  the  finger-nail  in  the  groove.  The  opening  io 
the  prostate  is  enlarged  by  twisting  the  finger  once  or  twice  as 
it  lies  in  the  wound.     If  possible,  the  surgeon  feels  the  oilculus 
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with  the  tip  of  the  finp^er,  or,  at  any  rate,  satisfies  himself  that 
he  has  entered  the  bhidder  before  the  staff  is  withdrawn.  After 
its  removal  the  wound  is  still  further  dilated  by  rotation  of  the 
finger,  so  as  to  facilitate  the  entrance  of  the  lithotomy  forceps, 
which  is  the  next  step  in  the  proceeding.  These  are  inserted  by 
sliding  them  along  the  back  of  the  index-finger,  and  when  once 
introduced  the  finger  may  be  withdrawn,  being  usually  followed 
by  a  gush  of  lotion,  which  may  carry  the  calculus  into  the  grasp 
of  the  forceps.  As  a  rule,  however,  it  is  necessary  to  feel  for 
the  stone,  and  grasp  it  by  opening  and  closing  the  blades.  The 
surgeon  must  then  endeavour  to  manipulate  the  calculus,  so  as 
to  have  its  shortest  diameter  presenting.  The  forceps,  with  the 
stone  in  its  grasp,  is  then  gently  withdrawn  by  pulling  well 
down  along  the  axis  of  the  pelvic  outlet.  Great  care  must  be 
exercised  not  to  use  any  undue  violence,  for  fear  of  bruising  and 
lacerating  the  neck  of  the  bladder ;  gentle  side-to-side  move- 
ment is  perhaps  the  best  to  employ.  Should  the  calculus  be 
larger  than  was  at  first  expected,  the  urethra  and  prostate  may 
be  notched  with  a  probe- pointed  bistoury  on  the  right  side,  so 
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Tig.  391. — Lithotomy  Scoop,  and  Position  of  Finger  in 

EXTRACTING    StONE. 

as  to  enlarge  the  aperture,  or  the  tissues  may  be  gently  pushed 
L)ack  with  the  index-finger,  whilst  steady  traction  is  exercised. 
If  the  calculus  breaks  into  several  pieces  or  if  many  calculi  are 
present,  the  fragments  may  be  removed  by  means  of  the  finger 
and  lithotomy  scoop  (Fig.  391).  The  bladder  is  now  once  more 
thoroughly  searched,  washed  out  with  an  antiseptic,  and  all  evident 
Iiaemorrhage  stopped.  In  most  cases  it  is  advisable  to  introduce 
through  the  wound  a  gum-elastic  vaginal  tube  or  a  large  catheter, 
which  is  left  in  position  for  a  few  days. 

The  After- Treatment  consists  in  keeping  the  patient  quiet,  with 
his  legs  tied  together,  a  pad  of  wool  being  placed  against  the 
perineal  wound,  which  is  syringed  out  once  or  twice  a  day 
through  the  tube.  When  the  wound  begins  to  granulate,  the 
tube  may  be  removed ;  the  urine  escapes  for  a  time  through  the 
perineal  opening,  which,  however,  contracts  gradually,  and  cJoses 
in  most  instances  in  the  course  of  two  or  three  weeks.  The 
patient  should  be  kept  on  a  light  non-stimulating  diet,  with  plenty 
of  diluent  drinks,  such  as  barley-water. 

Complications  and  Dangers  of  Lateral  Lithotomy. — (i)  Hamor- 
fhage  may  arise  from  three  sources:  the  superficial  arteries  of  the 
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perineum,  the  deep  branches  of  the  pudic,  especially  that  which 
passes  to  the  bulb,  and  the  veins  of  the  prostatic  plexus.  The  first 
of  these  are  divided  in  the  superficial  incision,  and  may  be  readily 
secured,  if  necessary,  by  forceps  and  ligature.  The  artery  to  the 
bulb  is  not  likely  to  be  wounded  if  the  incision  is  limited  anteriorly 
according  to  the  directions  given  above ;  if,  however,  this  trunk 
or  its  branches  in  the  bulb  are  cut,  free  arterial  haemorrhage 
follows,  which  is  usually  stopped  without  difficulty  by  opening 
up  the  wound  and  seizing  the  bleeding- points  with  forceps.  The 
internal  pudic  artery  runs  but  little  risk  of  injury  except  in  those 
cases  where  it  follows  an  abnormal  course ;  it  is  readily  treated 
on  general  principles.  Venous  haemorrhage  from  the  prostate  is 
a  more  serious  matter,  and  is  especially  prone  to  occur  in  elderly 
persons  with  prostatic  hypertrophy.  It  is  recognised  by  venous 
blood  welling  up  from  the  depths  of  the  wound,  or  possibly,  if 
not  evident  at  the  time  of  the  operation,  by  the  bladder  becoming 
distended  with  clot,  considerable  pain  being  thereby  induced.  If 
noticed  during  the  operation,  it  is  treated  by  syringing  out  the 
wound  with  iced  lotion,  and  the  insertion  of  an  air  tampon  or 
a  petticoated  tube.  The  former  contrivance  consists  of  a  gum- 
elastic  catheter,  the  deep  portion  of  which  is  surrounded  by  an 
indiarubber  bag,  which  can  be  inflated  with  air  through  a  small 
tube  fitted  with  a  stop-cock,  to  which  a  force-pump  can  be 
attached.  The  petticoated  tube  is  used  when  the  latter  is  not 
obtainable  or  fails  to  act ;  it  is  made  by  tying  a  petticoat  of  lint  or 
gauze  around  the  distal  end  of  a  vaginal  tube ;  this  is  then  passed 
into  the  bladder,  and  the  space  between  the  petticoat  and  the  tube 
packed  with  gauze.  If  the  bladder  becomes  filled  with  blood- 
clot,  this  must  be  broken  up  and  removed  by  syringing  with  hot 
water  through  a  large-eyed  catheter,  and  the  wound  subsequently 
plugged  around  a  catheter.  (2)  A  Woittid  of  the  Rectum  may  be 
caused  by  carrying  the  superficial  incision  too  far  backwards,  or 
by  keeping  it  too  near  the  middle  line  behind ;  or  it  may  occur 
later  in  the  operation  by  not  maintaining  the  point  of  the  knife 
strictly  in  the  groove.  It  is  more  liable  to  happen,  however,  whilst 
withdrawing  the  knife,  the  point  being  swept  backwards,  thus 
opening  the  bowel ;  it  most  frequently  happens  to  boys.  It  is 
often  not  recognised  until  flatus  and  faeces  are  passed  through 
the  wound  at  a  later  date.  If  of  small  size  and  situated  low 
down,  it  will  probably  close  by  cicatrization  without  special  treat- 
ment ;  but  when  high  up  and  more  extensive,  a  recto-vesical 
fistula  is  likely  to  follow.  The  treatment  usually  recommended 
in  such  a  case  is  to  divide  the  sphincter,  and  thus  lay  the  lower 
end  of  the  rectum  and  the  lithotomy  wound  into  one  cavity,  the 
communication  being  sometimes  closed  by  the  contraction  of  the 
granulation  tissue  which  fills  up  the  wound.  In  suitable  cases  it 
may  be  possible  to  stitch  up  the  opening  from  the  rectum  after 
paring  its  edges.     (3)  Pelvtc  CtlluHlis  is  caused  by  cutting  beyond 
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the  limits  of  the  prostate,  and  thus  opening  up  the  recto-vesical 
fascia,  or  by  bruising  and  over-distension  of  the  neck  of  the 
bladder  by  dragging  through  it  too  large  a  stone.  In  either 
case  urinary  extravasation  and  diffuse  septic  inflammation  are 
likely  to  follow,  resulting  in  grave  constitutional  disturbance  of 
a  septic  nature,  and  possibly  in  the  death  of  the  patient.  The 
treatment  suggested  is  to  support  the  general  health  by  suitable 
diet  and  stimulants,  whilst  local  tension  is  relieved  by  extending 
the  wound  backwards,  even  into  the  rectum.  (4)  Septic  Cystitis, 
and  extension  of  the  inflammation  to  the  kidneys,  occasionally 
supervenes,  whilst  life  may  be  also  destroyed  by  shock,  suppres- 
sion of  urine,  or  pyaemia. 

Lateral  Lithotomy  in  Boys  was  formerly  considered  one  of  the 
most  successful  major  operations  in  surgery,  but  at  the  present 
time  it  has  been  proved  that  lithotrity  can  be  equally  well  prac- 
tised, provided  suitable  instruments  are  employed  and  the  external 
meatus  is  incised.  Should  a  cutting  operation  be  required,  the 
high  position  of  the  bladder  lends  itself  most  favourably  to  the 
suprapubic  method,  which  is  now  extensively  practised.  The 
chief  peculiarities  of  lateral  lithotomy  in  boys  consist  in  the  rudi- 
mentary nature  of  the  parts  involved,  and  in  the  fact  that  the 
bladder  is  an  abdominal  rather  than  a  pelvic  viscus.  Hence  the 
deep  incision  always  travels  beyond  the  limits  of  the  prostate, 
whilst  the  knife  has  to  pass  relatively  higher  than  usual  in  order 
to  reach  the  bladder.  Considerable  difficulty  is  also  experienced 
in  touching  the  stone  with  the  finger,  and  if  much  force  is  used, 
the  neck  of  the  bladder  may  be  torn  through,  and  fatal  cellulitis 
ensue.  Atrophy  of  the  left  testis  has  happened  as  a  sequela  of 
this  operation  owing  to  section  of  the  ejaculatory  duct  in  the 
prostate. 

Suprapubic  Cystotomy  is  an  operation  which  has  been  exten- 
sively practised  of  recent  years,  and  with  considerable  success. 
The  chief  difficulty  consists  in  displacing  the  anterior  reflection 
of  the  peritoneum,  so  as  to  expose  the  bladder  without  injuring- 
it.  This  is,  however,  readily  accomplished  by  the  use  of  Trendelen- 
burg's  position.  The  bladder  is  washed  out,  and  8  or  10  ounces  of 
lotion  left  within  it ;  the  patient  is  then  placed  with  the  pelvis 
raised  well  above  the  head,  the  intestines  being  thus  allowed  to 
gravitate  to  the  postero-superior  part  of  the  abdomen  ;  as  soon  as 
the  abdominal  parietes  are  opened,  air  rushes  into  the  connective 
tissue  l>ehind  the  symphysis  (cavum  Retzii),  and  the  peritoneum 
is  thus  pressed  back. 

Operation. — The  pubes  having  been  previously  shaved,  and  the 
hypogastrium  purified,  an  incision  is  made  in  the  median  line 
reaching  from  the  top  of  the  symphysis  upwards  for  about  2  or 
3  inches;  the  lower  part  of  the  linea  alba  is  divided,  and  the 
retro-pubic  cellular  tissue  opened  up.    The  entrance  of  atmo- 
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spheric  air  into  this  cavity  further  assists  in  the  depression  of  the 
peritoneum.     The  tense  rounded  outline  of  the  bladder  can  now 
be  readily  detected  with  the  finger,  and  a  couple  of  lateral  silk 
futures  or  slings  are  passed  through  its  walls  so  as  to  steady  it 
and  prevent  its  subsequent  retraction.     An  opening  is  then  made 
into  it  in  the  middle  line,  through  which  the  index-finger  is  passed 
and  the  stone  examined.     Suitably  curved  lithotomy  forceps  are 
introduced,  and  the  stone  grasped  and  withdrawn.     The  after- 
treatment  of  the  wound  is  a  point  on  which  much  difference  of 
opinion  has  been  expressed.     Some  leave  it  open,  allowing  it  to 
heal  by  granulation ;  this  is  especially  advisable  if  much  cystitis 
is  present.     When,  however,  the  bladder  is  tolerably  healthy,  it 
may  be  closed  by  sutures,  which  only  pass  through  the  muscular 
and  submucous  coats,  and  thus  when  tied  do  not  project  into  its 
cavity.     The  external  wound  may  then  be  left  open  or  closed, 
except  at  the  spot  where  a  drainage-tube  or  gauze  wick  is  passed 
down  to  the  vesical  wound,  so  as  to  allow  exit  to  any  urine  which 
may   accidentally   become    extravasated.      The    urine    is    either 
drawn  off  by  a  catheter  at  regular  intervals,  certainly  not  less 
than  three  or  four  times  daily,  or  the  bladder  is  drained  by  tying 
in  a  catheter. 

Choice  of  Operation  for  Vesical  Calculus. — At  the  present  daj 
lithotrity  has  been  brought  to  ^uch  a  standard  of  excellence  that 
there  is  no  doubt  as  to  the  general  rule  which  should  be  followed, 
viz.,  that  unless  some  contra-ifidication  is  present,  all  cases  of  vesical 
calculus  should  be  treated  by  lithotrity. 

The  Contra-indications  to  Lithotrity  are  as  follow  :  (i)  Conditions 
of  the  Stone,  If  the  calculus  exceeds  i\  inches  in  diameter,  it  is 
not  advisable  to  attempt  lithotrity  on  account  of  the  damage 
which  may  be  inflicted  on  the  vesical  wall.  Moreover,  some 
stones,  especially  those  consisting  of  oxalate  of  lime,  are  so  hard 
that  no  lithotrite  can  crush  them.  Phosphatic  concretions  on 
the  other  hand,  are  so  soft  that  a  lithotrite  becomes  clogged, 
and  crushing  is  impracticable.  An  encysted  stone  will  also  pre- 
clude lithotrity  on  account  of  its  fixed  position.  There  is  no 
objection  to  dealing  with  multiple  calcuH  by  this  means,  hut  if 
only  of  small  size,  they  may  be  removed  by  simply  using  the 
evacuator.  (2)  Conditions  of  the  Urethra.  The  existence  of  an 
organic  stricture,  or  an  enlarged  prostate,  may  render  lithotrity 
impracticable  from  the  impossibility  of  passing  large  enough 
instruments,  whilst  false  passages  may  make  it  exceedin^^lv 
difticult.  Excessive  irritability  of  the  urethra,  as  evidenced  by 
the  occurrence  of  severe  rigors  after  instrumentation,  may  also 
render  the  operation  unadvisable.  (3)  Conditions  of  tJu  Slcuider, 
The  existence  of  severe  cystitis  or  the  presence  of  sacculi  as 
indicated  by  the  cystoscope,  will  usually  suggest  the  performance 
of  lithotomy ;  whilst  a  contracted  bladder,  which  will  only  hold  a 
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few  ounces  of  urine,  materially  increases  the  dangers  and  diffi- 
culties of  lithotrity. 

Having  thus  described  the  conditions  which  contra-indicate 
lithotrity,  a  choice  must  be  made  between  entering  the  bladder 
from  the  perineum  or  above  the  pubes. 

IndicationB  for  Lateral  Lithotomy. — (i)  Where  cystitis  and 
great  irritabihty  of  the  bladder  are  present,  the  incision  facilitating 
the  process  of  draining  and  washing  it  out ;  (2)  the  presence  of  a 
phosphatic  concretion ;  (3)  a  contracted  and  hypertrophied  con- 
dition of  the  bladder. 

Suprapubic  Lithotomy  should  be  undertaken  under  the  following 
conditions  :  (i)  Where  the  stone  is  too  large  to  be  dealt  with  by 
crushing ;  ^2)  where  the  stone  is  encysted ;  (3)  where  a  stricture 
or  enlarged  prostate  is  present ;  (4)  where  lateral  lithotomy  is 
rendered  impracticable  on  account  of  pelvic  conditions,  such  as 
rachitic  contraction  or  the  existence  of  a  tumour,  or  where  the 
left  hip-joint  is  ankylosed,  preventing  the  patient  from  assuming 
the  lithotomy  position.  Suprapubic  cystotomy  is  only  absolutely 
contra-indicated  by  two  conditions,  viz.,  severe  septic  cystitis  and 
contraction  of  the  bladder. 

Calculus  in  the  Female. — As  already  mentioned,  vesical  calculus 
is  very  rare  amongst  women,  owing  to  th«  shortness  and  greater 
size  of  the  urethra,  so  that  small  stones  passing  downwards  from 
the  kidneys  are  easily  voided.  Phosphatic  concretions  are  not 
uncommon,  and  are  then  formed  around  a  foreign  body  usually 
introduced  by  the  patient.  Many  of  the  symptoms  are  very 
similar  to  those  in  the  male. 

Treatment. — If  the  calculus  does  not  exceed  i  to  f  inch  in 
diameter,  it  can  usually  be  extracted  by  dilating  the  urethra  with 
the  finger,  the  sphincter  being  also  nicked  in  two  or  three  places 
if  necessary.  It  is  never  wise  to  totally  divide  the  sphincter,  as 
incontinence  is  almost  certain  to  follow.  For  a  somewhat  larger 
stone  lithotrity  can  be  undertaken,  whilst  for  those  of  really  large 
size  suprapubic  cystotomy  is  the  best  procedure.  It  has  been 
recommended  to  open  the  bladder  through  the  anterior  vaginal 
wall,  and  thus  remove  a  stone  ;  but  this  is  scarcely  desirable,  for 
fear  of  the  persistence  of  a  vesico- vaginal  fistula. 

Affections  of  the  Prostate. 

Acute  Prostatitis  arises  most  usually  as  a  sequela  of  gonorrhoea, 
either  in  its  acute  or  chronic  stage,  by  direct  extension  backwards 
of  the  inflammatory  process ;  it  is  also  occasionally  met  with  as 
a  result  of  stricture  arising  from  the  irritation  of  retained  and 
decomposing  urine,  or  from  the  passage  of  instruments.  It  is 
also  said  to  be  induced  by  the  application  of  cold  or  damp  to  the 
perineum,  as  by  sitting  on  cold  stones  or  damp  grass,  but  probably 
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is  feebly  acid  or  neutral,  and,  on  examination  of  the  pus  which 
is  deposited  on  standing,  the  tubercle  bacillus  may  be  deleclei 
Kectal  exaniinalion  will  demonstrate  an  irregular  enlargenieiit  o{ 
the  organ,  whilst  if  the  vesiculas  are  invaded,  they  can  also  be  (eit. 
Tre&tment  consists  in  attending  to  tbe  general  health,  md 
the  adininislration  of  ionics.  Possibly,  if  the  disease  is  not  too 
extensive,  bent-fit  may  be  derived  from  scraping  the  tulierculoos 
ti»sui!  away  through  a  perineal  incision. 

Prostatic  Calculi  are  of  unfrequent  occurrence,  being  usually 
met  with  in  cases  of  chronic  prostatitis,  especially  that  resuliiti? 
from  stricture  of  the  urethra  or  previous  attacks  of  pononhtEi 
They  are  generally  multiple,  and  of  small  size,  consirting  mainly 
of  rarbonate  of  lime.  They  develop  primarily  in  the  glandular 
,,  and  may  remain  embedded  in  the  organ,  giving  rise  to 
but  little  inconveni- 
ence. When  large  and 
protruding  from  the 
gland  into  the  urethra. 
symptoms  of  obstnic- 
tion  to  the  flow  of 
urine  are  produced, 
whilst  on  passing  a 
catheter  or  sound  a 
distinct  click  or  gratins 
may  be  noticed.  In 
the  latter  case,  great 
irritability  of  the  neck 
cf  the  bladder  is  in- 
duced. Sometimes  a 
number  of  them  are 
found  in  a  pouch  N 
pocket,  formed  by  the 
amalgamation  of 
several  of  the  crypts. 
It  IS  in  some  instances 
possible  to  remove  the 
calcuh  through  tbe 
urethra,  but  more  fre- 
(FkOM  quently  a  perineal  inci- 
sion IS  required. 

Hypertrophy  of  the  Prostate  is  a  condition  rarely  met  with 
except  in  patients  over  fifty  years  of  age.  There  is  a  general 
enlargement  of  the  tissues  of  the  part,  involving  either  tbe 
glandular  and  the  muscular  elements  equally,  or  especially  limit- 
ing itself  to  one  or  other  of  these  tissues;  more  frequently  the 
glandular  element  is  considerably  in  excess.  Another  variety  is 
due  to  the  development  of  localized  tumours  in,  or  outgrow-ths 
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from,  the  orRan,  which  are  usually  fibro-myomatous  in  nature, 
particularly  if  embedded  in  the  prostatic  substance  ;  when  of  this 
type  they  arc  almost  exactly  analogous  to  the  so-called  fibroid 
tumours  of  the  uterus,  since  they  originate  in  the  walls  of  the 
sinus  pocularis,  the  male  analogue  of  that  organ.  These  tumours 
are  rather  denser  than  ordinary  prostatic  tissue,  and  are  often 
completely  encapsuled.  They  are  primarily  developed  in  the 
substance  of  the  prostate,  Init  may  project  backwards,  when 
large,  towards  the  rectum,  or  grow  upwards  into  the  bladder 
(I^'g-  392),  or  may  even  become  pedunculated,  constituting  a 
polypus  in  the  dilated  urethra.  Not  uncommonly  these  new 
growths  consist  mainly  of  glandular  ijs^uewilh  distinct  ducts,  and 
possibly  concretions  may  be  found  in  the  tubules.    There  are  thus. 


Prostate  on  the  course  of  the  Uhetkba      (Duorammatic.) 

The  (oftlianri  fiRure  represents  the  normal  curve  of  the  urethra  ;  that  on  the 

riyhl  side  llie  barrier  caused  by  an  enlarged  middle  lobe. 

pathologically  speaking,  three  main  forms  of  the  so-called  'chronic 
hypertrophy  of  the  prostate ':  the  diffuse  enlargement,  the  fibro- 
myomata,  and  the  adenomata,  but  they  are  often  combined  one 
with  the  other. 

The  changes  produced  in  the  prostatic  urethra  and  neck  of  the 
bladder  vary  considerably  according  to  the  character  of  the  out- 
growth in  any  particular  case.  A  certain  amount  of  obstruction 
is  always  present,  except  in  a  few  instances  in  which  the  internal 
meatus  becomes  unduly  patent,  possibly  from  a  tumour  in  the 
median  portion  being  wedged  in  between  the  two  lateral  lobes. 
The  prostatic  urethra  is  increased  in  length  in  all  cases  of 
this  disease.  When  the  lateral  lobes  are  enlarged,  the  lumen 
of  the  urethra  is  diminished  from  side  to  side,  being  narrow 
or  chink-like  instead  of  circular;  its  vertical  measurements  are, 
however,  increased.  The  urethra  is,  moreover,  rendered  more 
or  less  tortuous,  owing  to  irregular  enlargement  of  the  various 
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portions.     Thus,    if  the   median   lobe  is  especially   prominent, 
a   rounded   barrier  extends  across  the  urethra,  which   becomes 
almost  S-shaped  (Fig.  393,  B).     If  one  lateral  lobe  is  enlarged 
more  than  the  other,  the  urethra  is  pushed  over   towards  the 
unaffected  side.    The  shape  of  the  inUrnal  meatus  is  also  considerably 
modified  :  when  the  median  lobe  is  enlarged,  it  becomes  crescentic, 
the  convexity  looking  upwards  and  forwards ;  when  one  lateral 
lobe  is  of  larger  size  than  the  other,  the  orifice  is  also  crescentic, 
the  convexity  being  directed  towards  the  smaller  lobe ;  when  all 
three  lobes  are   affected,  the  entrance   to   the   bladder  may  be 
Y-shaped,  the  limbs  of  the  Y  passing  on  either  side  of  the  median 
lobe.    Not  unfrequently  the  prostate  may  project  into  the  bladder 
as  a  rounded,  collar-like  elevation,  encircling  the  meatus.     There 
is  an  abundant  blood  supply  to  the  organ,  the  veins  in  the  capsule 
being  notably  enlarged. 

The  Sjnnptoxns  vary  somewhat  with  the  nature  and  position 
of  the  enlargement.  The  patient  at  first  finds  some  difficulty  in 
micturition,  especially  at  the  commencement  of  the  act ;  straining 
often  hinders  rather  than  assists.  The  stream  is  not  necessarily 
smaller  than  formerly,  but  is  projected  with  less  force.  Gradu- 
ally irritability  of  the  bladder  ensues,  and  the  patient  has  to  pass 
water  very  frequently,  a  trouble  especially  noticed  during  the 
night.  Some  degree  of  pain  and  a  sense  of  weight  and  fulness 
about  the  perineum  are  also  experienced,  whilst  tenesmus,  and 
even  hernia,  may  be  subsequently  induced  by  the  straining. 
Intermittent  attacks  of  increased  pain  and  difficulty  in  micturition 
occur  from  time  to  time,  being  generally  induced  by  exposure  to 
cold  and  wet,  and  presumably  due  to  congestion  of  the  prostate. 
After  lasting  for  a  few  days  the  more  acute  symptoms  slowly 
disappear,  if  judiciously  treated. 

As  the  obstruction  increases,  a  certain  amount  of  residual  urine 
remains  within  the  bladder  after  each  act  of  micturition,  the 
vesical  muscles  gradually  losing  power  and  becoming  atonic. 
Gradually  well-marked  distension  and  atony  of  the  bladder  ensue 
in  neglected  cases,  the  urine  dribbling  away  and  wetting  the 
clothes,  whilst  decomposition  of  the  retained  fluid  follows,  and 
causes  cystitis  with  increasing  vesical  irritation  and  muscular 
spasm.  The  urine  becomes  alkaline  after  a  time,  containing 
muco-pus  and  phosphates,  the  result  of  chronic  cystitis.  This,  if 
neglected,  is  certain  to  lead  to  hydronephrosis  and  pyelonephritis. 
The  general  health  of  the  patient  is  slowly  undermined  by  the 
constant  irritation  produced  by  this  process,  as  also  by  s;eptic 
absorption,  and  the  final  chapter  may  be  ushered  in  by  symptoms 
of  uraemia  from  the  mischief  inflicted  on  the  kidneys. 

Occasionally  the  early  symptoms  may  pass  unnoticed  for  a 
considerable  time,  the  patient  imagining  that  the  frequent  calls  to 
pass  water  are  good  signs  rather  than  evidences  of  disease.  In 
such  cases  the  bladder  may  become  over-distended,  and  the  con- 
dition unsuspected  until,  owing  possibly  to  some  exposure  to  cold 
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or  over-indulgence  in  alcohol,  complete  retention  is  induced,  and 
then,  to  the  surprise  of  the  patient,  an  enormous  amount  of  urine 
is  withdrawn  on  the  passage  of  a  catheter.  Priapism  is  some- 
times a  troublesome  condition,  and  the  effect  of  this  on  the  moral 
sense  may  be  very  serious,  and  leads  in  some  cases  to  acts  of 
gross  indecency. 

The  Diagnosis  of  enlarged  prostate  is  made  partly  by  a  con- 
sideration of  the  symptoms  complained  of,  but  mainly  by  an 
examination  of  the  urethra  and  rectum.  The  age  of  the  patient, 
the  increasing  irritability  of  the  bladder,  by  night  and  day,  the 
fact  that  straining  hinders  rather  than  helps  the  expulsive  act, 
together  with  evidence  of  vesical  distension — all  these  facts  indi- 
cate that  the  seat  of  obstruction  lies  in  the  prostate.  A  rectal 
examination  is  then  instituted,  and  some  idea  gained  of  the  size 
and  condition  of  the  organ ;  it  must  not  be  forgotten,  however, 
that  the  size,  as  recognised  by  a  fmger  in  the  rectum,  cannot 
measure  in  any  way  the  amount  of  obstruction  to  the  passage  of 
the  urine,  and,  in  fact,  it  often  happens  that  where  the  gland  does 
not  feel  especially  large  from  the  rectum,  the  obstruction  is  the 
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Fig.  394. — Catheter  Coud£  and  Bicoud£. 

greatest.  The  careful  introduction  of  a  catheter  will  assist  in 
making  the  diagnosis,  inasmuch  as  the  barrier  at  the  neck  of  the 
bladder  is  easily  detected,  and  sometimes  with  difficulty  passed. 

Treatment. — All  that  is  required  at  first  is  regular  catheterism, 
in  order  to  prevent  the  bladder  from  becoming  over-distended, 
and  this  the  patient  may  sometimes  be  taught  to  do  for  himself. 
To  pass  a  catheter  in  a  case  of  enlarged  prostate  is  not  always 
easy,  owing  to  the  fact  that  the  middle  lobe  (Fig.  393,  B)  projects 
across  the  urethra,  and  bars  the  onward  progress  of  an  instrument 
of  the  ordinary  shape.  The  surgeon  should  therefore  use  either 
a  catheter  coude  or  bicoude  (Fig.  394),  which  consists  of  a  soft, 
straight  instrument  of  the  usual  French  type,  the  end  of  which 
is  bent  or  doubly  bent  at  an  angle,  so  as  to  enable  it  to  ride 
over  the  obstruction ;  or  he  may  employ  an  English  gum-elastic 
catheter,  the  stilette  of  which  is  drawn  out  a  little  so  as  to  increase 
its  curve ;  or  he  may  utilize  the  silver  prostatic  catheter,  which 
is  longer  and  more  curved  than  usual,  depressing  it  well  between 
the  thighs  after  clearing  the  pubic  arch.  Whichever  method  is 
adopted,  no  force  is  required,  since  with  a  little  skill  the  point 
of  the  instrument  will  pass  round  the  obstruction  and  enter  the 
bladder.  Every  precaution  must  be  taken  to  ensure  the  efficient 
sterilization  of  all  instruments  employed,  and  it  should  be  remem- 
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bered  that  as  a  general  rule  large  rather  than  small  instruments 
will  pass  most  easily. 

During  the  first  fortnight  of  catheter  life  the  patient  raust  be- 
carefully  guarded  from  cold  and  exposure,  to  avoid  the  occurrena 
of  constitutional  disturbance.  Not  unfrequently  a  certain  amount 
of  fever  (to  which  the  name  of  Catheter  Fever  was  given  by  the 
late  Sir  Andrew  Clark)  is  produced,  which  either  passes  oflf  in  the 
course  of  a  few  days,  or  may  iijcrease,  together  with  symptoms 
of  chronic  cystitis,  running  on  to  a  fatal  issue  at  the  end  of  three 
or  four  weeks.  The  origin  of  this  condition  is  still  somewhat 
doubtful ;  it  may  certainly  arise  from  the  absorption  of  micro- 
orgapisnis  or  their  products  from  the  urethra,  or  from  the  use  of 
impure  instruments,  but  possibly  reflex  nervous  disturbance  plays 
some  part  in  its  production.  The  only  treatment  required  in  tlrf 
simpler  cases  is  to  keep  the  patient  warm  in  bed,  to  limit  his  diet, 
to  administer  quinine  and  opium,  t^nd  to  keep  the  bowels  well  open. 

During  the  continuance  of  catheter  life,  the  patient  must  lie 
warned  to  live  quietly,  and  abstain  from  all  excesses,  especially 
as  regards  eating  and  drinking  ;  sexual  excitement  should  be 
avoided,  and  horse-exercise  forbidden  ;  precautions  must  also  l>e 
taken  to  ensure  protection  from  cold  and  damp.  The  adminis- 
tration of  alkalies  is  desirable  if  the  urine  is  highly  acid,  so  as  to 
diminish  the  irritability  of  the  bladder. 

Under  such  a  regime,  it  is  possible  that  the  patient  may  live 
in  comparative  comfort  perhaps  for  years,  the  progress  of  the 
affection  being  entirely  checked  in  some  instances.  In  others, 
the  patieni  suffers  from  intermittent  attacks  of  congestion  of  the 
prostate,  with  increased  pain  and  irritability  of  the  bladder,  and 
augmented  difTiculty  in  micturition.  The  introduction  of  a  catheter 
is  then  very  likely  to  cause  bleeding,  but  a  few  days*  rest  in  bed 
usually  brings  about  considerable  improvement.  The  progress  of 
the  case  depends,  to  a  large  extent,  upon  the  bladder  remaining 
free  from  septic  contamination,  and  the  surgeon  must  realize  and 
impress  upon  his  patient  that  such  is  generally  due  to  infection 
from  without,  and  hence  the  most  scrupulous  care  must  be  taken 
to  sterilize  all  instruments  before  and  after  use.  In  cases  where 
the'  relief  given  by  regular  catheterism  is  but  temporary,  and  the 
irritability  of  the  bladder  increases  seriously,  further  measures 
are  absolutely  imperative. 

Two  chief  plans  of  operative  treatment  have  been  adopted  in 
this  affection,,  both  directed  to  reducing  the  size  of  the  organ,  and 
thus  removing  the  obstruction  to  the  passage  of  urine  ;  in  the 
one,  the  gland  itself  is  attacked,  and  portions  of  it  removed  or 
divided  (prostatotomy  or  prostatectomy) ;  in  the  other,  the  diminu- 
tion in  size  is  attained  by  indirect  measures. 

Prostatotomy,  or  incision  of  the  prostate,  is  usually  undertaken 
from  the  perineum.  The  ordinary  incision  for  median  cystotomy 
is  made  after  the  passage  of  a  stafT  with  a  median  groove.      The 
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membranous  urethra  and  prostate  are  divided  in  the  middle  line 
to  a  sufficient  extent  to  allow  of  the  introduction  of  the  finger 
into  the  bladder,  and  an  elastic  tube  is  then  inserted  for  drainage. 
Any  projecting  nodules  or  masses  o^  prostatic  substance  that 
can  be  detected  are  removed.  The  drainage  is  maintained  for 
a  week  or  ten  days,  and  considerable  improvement  is  said  to 
follow  in  some  cases.  The  chief  objection  to  this  plan  is  that  the 
perineum  in  these  patients  is  often  so  deep  that  it  is  impossible 
to  insert  the  finger  into  the  bladder ;  considerable  "haemorrhage 
may  also  take  place,  whilst  it  is  difficult  to  remove  tumour  masses 
that  might  be  easily  enucleated  by  other  means.  The  chief 
indication  for  its  use  is  when  cystitis  is  present  to  such  a  degree 
as  to  necessitate  continuous  drainage. 

It  has  also  been  proposed  to  divide  the  obstruction  at  the  neck 
of  the  bladder  by  a  concealed  knife,  to  destroy  it  by  a  galvano- 
cautery  (Bottini's  method),  or  snare  it  when  pedunculated ;  such 
proceedings  are  uncertain,  and  not  free  from  risk. 

Prostatectomy,  or  removal  of  the  prostatic  enlargement,  has 
been  introduced  as  a  means  of  treatment  during  the  last  few  years. 
It  is  usually  conducted  through  a  suprapubic  incision  into  the 
bladder,  the  patient  being  previously  placed  in  the  Trendelenburg 
position.  The  enlargement  at  the  neck  of  the  bladder  can 'be  felt, 
and,  by  the  use  of  suitable  illuminating  apparatus,  seen.  Pro- 
jecting growths  may  be  incised  and  shelled  out  without  much 
difficulty  or  haemorrhage ;  whilst  if  the  whole  organ  is  enlarged, 
the  mucous  membrane  over  it  may  be  divided  by  a  circular  in- 
cision, and  the  gland  substance  enucleated  from  its  fascial  capsule 
by  the  use  of  a  suitable  scoop,  or  with  thesfingers.  The  passage 
of  a  catheter  afong  the  urethra  enables  the  surgeon  to  ascertain 
that  the  wliole  of  the  projecting  growth  has  been  removed,  whilst 
a  finger  in  the  rectum  pushes  the  gland  forwards  and  makes  it 
more  prominent.  Most  satisfactory  results  have  followed  this 
operation,  although  sometimes  severe  haemorrhage  has  occurred. 
It  is  most  suitable  in  cases  where  a  pedunculated  or  encapsuled 
tumour  exists  in  the  middle  lobe,  but  the  whole  gland  can  be 
removed  without  much  difficulty,  and  without  seriously  damaging 
the  urethra. 

When  there  are  no  projecting  intra-vesical  growths,  it  is  pos-  . 
sible   that  a  perineal   prostatectomy  (partial  or  complete)  is  a 
better  operation. 

The  chief  measures  which  have  been  employed  for  reducing  the 
size  of  the  prostate  by  indirect  means  are  as  follows : 

(a)  Double  Castration. — This  plan  was  first  suggested  by  White 
of  Philadelphia,  in  1894,  ^.nd  has  now  been  followed  to  a  sufficient 
extent  to  enable  us  to  come  to  some  decision  as  to  its  utility. 
It  has  long  been  known  that  uterine  fibroids  diminish  in  size 
after  removal  of  the .  ovaries,  and  the  similarity  between  such 
growths  and  an  enlarged  prostate  would  lead  one  to  anticipate  that 
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if  the  testes  are  excised  a  similar  shrinking^  of  the  prostate  m^x 
follow ;  such,  in  certain  instances,  has  been  found  to  be  the  case. 
The  conditions  most  favourable  to  double  castration  are  those  ic 
which  the  whole  gland  is  enlarged,  soft  and  vascular,  bleedirtz 
readily  on  the  introduction  of  a  catheter  ;  on  the  other  hand,  hard 
prostates,  or  those  in  which  fibroid  tumours  are  present,  are  not 
likely  to  be  much  improved  by  this  proceeding.  It  is  also 
interesting  to  note  that  the  tone  of  the  muscular  wall  of  the 
bladder  can  be  largely  regained,  even  after  considerable  distension 
and  atony  have  occurred. 

{b)  In  order  to  overcome  the  natural  objection  of  patients  to 
the  removal  of  their  testes,  vasectomy,  or  the  excision  of  a  portion 
of  the  vas  deferens  on  each  side,  has  been  practised.  In  suitable 
cases  the  results  have  been  good,  but  are  attained  more  slowly 
than  after  castration. 

(r)  Ligature  of  the  internal  iliac  arteries  has  also  been  employed 
in  order  to  starve  the  gland,  and  certainly  in  a  few  instances  with 
success. 

The  actual  treatment  to  be  adopted  in  any  particular  case  must 
be  determined  by  its  special  features.  Catheterism  will  suffice 
for  a  time,  but  when  this  fails  operation  should  be  undertaken. 
For  localized  outgrowths  projecting  into  the  bladder,  and  recog- 
nised by  the  cystoscope,  suprapubic  prostatectomy  is  to  be  recom- 
mended, but  for  general  enlargement  of  the  organ,  especially  if 
it  is  soft  and  succulent,  vasectomy  should  first  be  performed,  and 
may  be  followed  up  by  double  castration,  or  even  by  perineal 
prostatectomy,  if  necessary. 

Finally,  if  the  patient  refuses  these  operations,  or  if  his  general 
condition  prevents  them  from  being  undertaken  with  safety,  and 
catheterism  is  insufficient  to  give  relief  to  his  symptoms,  a  per- 
mane nt  fistula  either  above  the  pubes  or  through  the  perineum  must 
be  established,  necessitating  the  use  of  a  portable  urinal.  This 
is  effected  by  introducing  a  trocar  and  cannula  into  the  bladder, 
and  leaving  it  there  until  a  sufficient  track  has  been  formed. 

Cancer  of  the  Prostate  occurs  in  elderly  men,  but  is  not  com- 
mon ;  it  is  usually  of  a  scirrhous  type,  though  sometimes  it  is  of  a 
soft  nature  ;  in  either  form  it  early  progresses  beyond  the  limits  of 
the  capsule.  The  symptoms  produced  are  those  of  obstruction  to 
the  flow  of  urine,  together  with  pain,  which  may  be  very  severe, 
and  at  a  later  date  haemorrhage.  The  progress  of  the  disease  is 
much  more  rapid  than  in  senile  hypertrophy.  On  rectal  examina- 
tion the  hard  mass  is  readily  detected,  whilst  secondary  deposits 
may  be  found  in  the  lumbar  and  abdominal  glands  on  palpating 
the  abdomen.  Occasionally  phenomena  referable  to  pressure  on 
the  abdominal  vessels  and  nerves  arise,  and  the  symptoms  of 
general  cachexia  soon  manifest  themselves.  Palliative  treatment 
alone  can  be  adopted. 


CHAPTER  XXXVIII. 
AFFECTIONS  OF  THE  URETHRA  AND  PENIS. 

Affections  of  the  Urethra. 

Congenital  Malformations.  —Total  Absence,  or  Occlusion,  of  the 
urethra  has  been  met  with,  the  urine  under  such  circumstances 
being  sometimes  retained,  and  leading  to  dilatation  of  the  bladder, 
ureters,  and  kidneys,  a  condition  rapidly  fatal,  even  if  the  child 
be  born  alive.  In  a  few  cases  the  urachus  remains  patent,  and 
a  congenital  urinary  fistula  is  established  at  the  umbilicus,  whilst 
in  others  the  cloacal  condition  persists,  the  urine  passing  into 
the  rectum. 

Epispadias  is  a  deformity  in  which  the  urethra  is  partially  or 
wholly  exposed  along  the  upper  surface  of  the  penis.  According 
to  Mr.  Henry  Morris,  it  is  not,  properly  speaking,  a  division  or 
deficiency  in  the  upper  wall  of  the  urethra,  but  in  its  floor,  which 
has  been  transposed  to  the  dorsum  by  torsion  of  the  penis.  *  It 
is  thus,  in  fact,  a  hypospadias  reversed,  i.e.,  upside  down.*  In 
rare  instances,  the  ex ternaL  meatus  is  situated  just  above  the 
glans,  which  is  cleft  and  deeply  grooved  superiorly.  More 
commonly  the  urethra  opens  at  the  root  of  the  penis,  just  in 
front  of  the  symphysis,  and  in  such  patients  the  organ  is  always 
rudimentary  and  stunted.  Complete  epispadias  is  only  present 
when  associated  with  extroversion  of  the  bladder  (p.  1072).  The 
incomplete  form  has  been  treated  with  success  by  the  use  of 
reversed  flaps  dissected  up  from  the  side  of  the  penis.  For  details 
of  the  operations  on  this  and  the  following  conditions,  see  larger 
text- books  on  operative  surgery. 

Hypospadias,  or  defective  development  of  the  lower  wall  of  the 
urethra,  is  a  much  more  common  malformation  than  the  fore- 
going. Three  varieties  are  described.  In  (a)  hypospadia  glandis 
the  opening  of  the  urethra  corresponds  to  the  position  usually 
occupied  by  the  fraenum,  and  is  thus  directed  downwards  instead 
of  forwards.  The  prepuce  in  these  cases  is  always  voluminous, 
and  hangs  like  a  hood  over  the  glans,  which  is  bent  down  over 
the  orifice,  {h)  Hypospadia  penis  is  characterized  by  the  urethra 
opening  somewhere  along  the  under  surface  of  the  Ixxiy  of  the 
penis,  which  is  often  small  and  stunted.  Considerable  discom- 
fort may  arise  in  the  act  of  micturition  owing  to  the  urethral 
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orifice  looking  downwards ;  it  is  also  sometimes  so  small  as  to 
recjuire  incision  and  dilatation,  {c)  Complete  hypospadias,  at 
hypospadia  perinealis,  is  a  somewhat  complicated  condition,  in 
which  the  lower  wall  of  the  urethra  is  defective  as  far  back  as 
the  perineum,  the  scrotum  being  cleft,  and  thus  resembling  the 
vulva.  The  penis  is  always  small,  imperfectly  develop>ed,  and 
bound  down  by  adhesions  between  the  scrotal  segments,  looking 
not  unlike  a  hypertrophied  clitoris.  Under  such  circumstances 
it  is  not  surprising  that  the  sex  of  the  child  has  been  mistaken, 
and  not  a  few  cases  are  on  record  where  it  has  been  educated  as 
a  female  until  the  age  of  eighteen  or  twenty.  Non-descent  of  the 
testes  is  often  associated  with  this  malformation. 

In  the  incomplete  varieties,  where  the  deformity  is  slight  and 
the  urethral  opening  well  in  front  of  the  scrotum,  no  interference 
is  necessary ;  but  where  it  encroaches  on  the  scrotum,  causing 
inconvenience  and  discomfort,  and  threatening  to  prevent  effective 
sexual  intercourse  in  the  future,  the  restoration  of  the  urethra 
may  be  attempted  by  the  use  of  reversed  flaps  obtained  from 
either  side,  or  from  the  redundant  prepuce.  In  the  complete  form 
the  penis  must  first  be  liberated  from  its  adhesions  and  set  free; 
the  integument  lining  the  scrotal  cleft  is  then  dissected  up  and 
turned  inwards  to  form  the  posterior  part  of  the  urethra,  whilst  the 
lateral  halves  of  the  scrotum  are  brought  together  with  sutures; 
the  anterior  portion  of  the  urethra  may  then  be  dealt  with  as  for 
the  incomplete  variety. 

Traumatic  Laceration  of  the  Urethra  usually  results  from 
violence  applied  directly  to  the  perineum,  as  by  falling  astride  a 
stile,  fence,  or  beam  ;  it  has  also  been  caused  by.  severe  jolting  in 
the  siiddle,  or  by  a  kick  in  the  perineum.  In  fractures  of  the 
pelvis  it  may  be  produced  b^  a  spicule  of  bone  puncturing  the 
canal,  and  the  membranous  portion  is  that  generally  affected. 
The  whole  circumference  of  the  urethra  may  be  involved,  the 
two  segments  being  entirely  disconnected,  or  only  a  portion  may 
be  ruptured,  and  that  most  frequently  the  floor. 

The  Symptoms  consist  of  pain  m  the  perineum  and  shock, 
followed  by  great  distension  of  the  scrotum  from  haemorrhage, 
whilst  blood  trickles  from  the  urethral  orifice.  If  the  patient  is 
able  to  restrain  himself  from  passing  water,  and  is  successfully 
treated,  no  extravasation  of  urine  results,  since  the  lesion  is  below 
the  sphincter  vesicae ;  if,  however,  he  attempts  to  micturate,  the 
urine  finds  its  way  into  the  perineal  and  scrotal  tissues*  Whether 
the  rupture  is  complete  or  not,  an  organic  stricture  of  considerable 
density  is  almost  certain  to  follow,  and  great  difficulty  is  sub- 
sequently experienced  in  keeping  it  dilated. 

Treatment. — In  the  slighter  cases,  where  it  is  probable  that  the 
mucous  membrane  has  alone  been  torn  and  there  is  no  perineal 
swelling,  the  patient  should  be  kept  (juiet  in  bed,  and  no  attempts 
made   at  instrumentation.      If  urinary  infection   of  the  wound 
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occurs  iind  an  abscess  forms,  it  can  be  dealt  with  by  incision  at  a 
later  date. 

Where,  however,  it  is  thought  that  the  urethra  is  partially  or 
wholly  divided,  no  temporizing  measures  such/  as  tying  in  a 
catheter,  even  if  that  be  possible,  should  be  adopted.  An  incision 
ought  to  be  made  at  once  into  the  perineum  so  as  to  expose  the 
divided  ends  of  the  urethra,  which  it  is  the  surgeon's  aim  to  unite. 
The  blood-clot  is  removed,  bleeding  points  are  secured,  and  if  the 
ends  of  the  urethra  can  be  identified,  a  soft  catheter  is  introduced 
into  the  bladder,  and  they  are  sutured  together  around  it  with 
fine  catgut.  When  the  ends  are  much  torn,  it  is  wise  to  cut 
away  the  bruised  extremities  so  as  to  have  clean,  smooth  surfaces 
to  deal  with.  Under  all  circumstances  the  catheter  must  be  kept 
in  for  live  or  six  days,  if  possible.and  subsequently  an  instrument 
must  be  passed  every  day  for  some  time. 

If  a  catheter  cannot  be  introduced,  or  if  extravasation  has  oc- 
curred, free  incisions  must  he  made  into  the  scrotum  and  perineum 
to  give  exit  to  the  blood  and  urine,  and  to  expose  the  seat  of  injury. 
A  catheter  is  passed  as  far  as  possible,  and  ,its  point  felt  for,  cut 
down  on,  and  guided  into  the  bladder  ;  a  prolonged  attempt  under 
anaesthesia  may  be  necessary  to  accomplish  this,  and  even  then 
ii  is  useless  to  attempt  to  stitch  up  the  urethra,  as  the.  sutures  are 
certain  to  cut  out.  Occasionally,  and  especially  if  treatment  has 
been  delayed,  the  swelling  of  the  parts  is  so  great  as  to  render 
the  passage  of  a  catheter  impossible.  The  patient  must  then  be- 
put  to  Ited  for  a  few  days  until  the  blood-clot  has  disappeared,  the 
urine  in  the  meantime  escaping  through  the  perineal  wound;  but 
as  soon  as  possible  another  attempt  must  be  made.  When  once 
the  catheter  is  passed,  it  must  be  retained  for  several  days;  so  as 
lo  establish  the  continuity  of  the  tube. 

Foreign  Bodies  are  sometimes  found  in  the  urethra,  usually 
consiisting  of  a  portion  of  a  catheter,  pipe-stem,  or  in  children  a 
piece  of  slate-pencil.  Their  presence  gives  rise  to  partial  or  com- 
plete obstruction  to  the  flov/  of  urine,  followed  by  ulceration  of 
the  mucous  membrane,  the  formation  of  a  peri-urethral  abscess, 
or  even  extraviisation.  They  are  readily  detected  on  the  passage 
of  a  sound  or  catheter,  and  may  be  removed  by  suitable  forceps 
if  situated  near  the  orifice.  Should  this  fail,  the  urethra  may  be 
incised  and  the  body  extracted ;  a  troublesome  urinary  fistula  is 
apt  to  follow  (his  proceeding,  even  when  the  wound  in  the  urethra 
ha'j  been  carefully  sutured. 

A  pin  is  sometimes  introduced  voluntarily  into  the  urethra,  and 
is  not  easily  removed,  since  it  has  usually  been  pushed  in  head- 
foremost. The  following  manceuvre  is  necessary  in  order  to  remove 
it :  The  point  is  mads  to  penetrate  the  floor  of  the  urethra  and  skin 
by  a  sharp  push  on  the  head  from  behind.  The  body  is  pulled 
out  until  the  head  catches  against  the  mucous  membrane,  and 
Ihsn  the  direction  of  the  pin  can  be  changed,  so  that  the  head 
presents  at  or  towards  the  meatus. 
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Impacted  Calculus  is  a  not  unfrequent  cause  of  retention  in 
children.  It  can  usually  be  felt  through  -the  walls  of  the  canal. 
The  symptoms  and  treatment  are  much  the  same  as  for  foreign 
bodies.  When  near  the  neck  of  the  bladder,  it  should  be  pushed 
back  into  that  viscus,  if  possible,  and  treated  by  lithotrity. 

Simple  Urethritis  may  arise  from  a  variety  of  causes  apart  from 
f(onorrh(t*a,  e.fr.^  the  presence  in  the  female  of  an  irritating  vaginal 
discharge,  such  as  leucorrhoea,  and  possibly  due  to  the  Bac.  colt. 
It  also  occurs  after  the  passage  of  an  instrument  or  of  a  calculus, 
and  is  occasionally  excited  in  gouty  individuals  by  highly  acid 
urine,  charged  presumably  with  spiculated  crystals  of  uric  acid. 
The  symptoms  are  much  the  same  as  those  of  gonorrhoea,  but  the 
discharge  is  thinner  in  character,  and  on  microscopical  examina- 
tion no  gonococci  are  detected.  The  treatment  consists  in  the 
administration  of  alkalies  and  saline  purgatives,  all  forms  of 
alcohol  beinp^  interdicted.  In  more  severe  cases  oleo-balsams 
may  be  prescribed,  and  even  mild  injections. 

Polsrpoid  Tumours,  similar  in  character  to  the  caruncle  met 
with  in  the  urethra  of  women,  have  been  observed  at  the  orifice 
of  the  male  urethra.  They  are  red,  vascular,  and  sometimes 
exceedingly  painful,  and  are  best  dealt  with  by  excision,  followed 
by  the  application  of  the  galvano-cautery,  so  as  to  stop  the 
bleeding,  which  is  always  copious.  If  of  large  size,  the  base 
may  be  ligatured,  and  the  growth  cut  away. 

Stricture  of  the  Urethra. — By  stricture  of  the  urethra  is  meant 
a  condition  in  which  the  onward  passage  of  urine  is  hindered, 
owing  to  some  change  in  the  walls  of  the  urethra,  which  prevents 
them  from  dilating.  When  at  rest,  the  urethra  is  merely  a 
potential  canal,  the  walls  of  which  are  in  complete  apposition, 
and  it  is  only  converted  into  a  tube  when  urine  is  passing  along 
it.  When,  owing  to  some  change  in  the  structure  of  its  walls, 
this  functional  dilatation  is  impracticable,  the  patient  is  said  to 
suffer  from  stricture.  Three  forms  of  stricture  are  described,  viz., 
the  spasmodic,  congestive,  and  organic. 

Spasmodic  and  Congestive  Strictures  frequently  coexist,  although 
either  congestion  or  spasm  may  be  the  predominant  feature  in  any 
particular  case.  Thus,  in  acute  gonorrhoea  the  mucous  membrane 
often  becomes  engorged  and  thickened  to  such  an  extent  as  to 
interfere  with  the  act  of  micturition.  Spasm  is  the  chief  element 
under  the  following  conditions  :  (i)  When  a  patient,  suflTering 
from  slight  organic  stricture,  is  exposed  to  wet  or  cold,  especially 
after  heavy  drinking ;  (2)  after  operations  on  the  rectum  or  sper- 
matic cord  ;  (3)  as  a  result  of  catheterism ;  and  (4)  from  perineal 
irritation  of  the  urethra,  as  by  a  blow  or  kick  in  this  region,  or 
from  prolonged  riding  on  a  bicycle  with  a  badly-fitting  saddle  or 
on  horseback.  Temporary  retention  is  the  usual  result  of  any  of 
these  conditions,  and,  as  a  rule,  no  treatment  is  required  beyond 
placing  the  patient  in  a  hot  bath,  and  unloading  the  lower  bowel 
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by  the  use  of  a  large  warm  enema.  If  such  fails,  catheterism 
will  be  necessary,  and  must  be  conducted  with  the  greatest 
gentleness,  owing  to  the  congested  and  lacerable  condition  of  the 
mucous  membrane.  Full-sized  soft  instruments  should  first  be 
used,  and  will  usually  succeed ;  if  not,  a  silver  instrument  must 
be  substituted. 

Organic  Stricture  is  the  term  applied  to  an  undilatable  condition 
of  the  uretha,  resulting  from  the  development  of  cicatricial  tissue 
within  its  walls. 

The  Causes  of  organic  stricture  are :  (a)  the  long  continuance 
of  a  urethral  discharge,  following  gonorrhoea,  or  the  frequent  re- 
currence of  this  affection.  Chronic  inflammations  are  always 
characterized  by  a  tendency  to  sclerosis  of  the  tissues  involved, 
and  the  urethra  is  no  exception  to  this  rule,  its  walls  under  these 
circumstances  becoming  thickened,  indurated,  and  contracted. 
(b)  The  cicatrization  of  a  urethral  chancre,  or  of  an  ulcer  caused 
by  the  impaction  of  a  stone,  or  the  contraction  produced  by  the 
healing  of  a  urethral  abscess,  may  also  lead  to  stenosis,  (c)  The 
most  intractable  forms  of  stricture  are  those  due  to  cicatrization 
after  rupture  or  laceration  of  the  urethral  wall. 

The  usual  Situation  is  within  the  bulb,  i.e,,  just  in  front  of  the 
triangular  ligament ;  but  the  orifice  and  body  are  not  unfrequently 
affected.  It  occurs  in  the  membranous  portion  only  as  a  result 
of  traumatism,  and  never  in  the  prostatic.  To  find  more  than 
two  strictures  in  any  particular  case  is  unusual,  although  three  or 
four  have  been  met  with. 

Various  terms  are  applied  to  a  stricture  according,  to  the 
physical  conditions  present ;  thus,  it  is  termed  annular,  if  it 
involves  the  whole  lumen  of  the  urethra;  bridled,  if  it  affects 
only  a  portion  of  the  circumference  of  the  tube.  A  ribbon-shaped 
stricture  is  one  in  which  a  considerable  extent  of  the  wall  is  con- 
tracted {i.e.,  as  if  a  ribbon  had  been  tied  around  the  urethra).  It 
is  termed  tortitous,  if  the  resulting  passage  is  not  straight ;  indurated, 
if  the  walls  are  very  hard  and  thickened ;  and  resilient,  when  the 
stricture,  though  readily  dilated,  rapidly  re-contracts.  The  terms 
impassable  and  imperfneable  are  applied  to  strictures  through  which, 
on  the  one  hand,  a  surgeon  is  unable  to  pass  an  instrument,  or 
along  which,  on  the  other  hand,  urine  cannot  fmd  its  way ;  it  is 
doubtful  whether  the  latter  condition  ever  occurs,  whilst  the 
number  of  impassable  strictures  met  with  by  the  surgeon 
diminishes  with  his  experience  and  ability  in  passing  instru- 
ments. 

The  Sjnnptoms  of  urethral  stricture  vary  according  to  the  case. 
The  patient  generally  complains  of  difficulty  in  the  act  of  micturi- 
tion, the  stream  becoming  small,  and  perhaps  forked  or  twisted. 
It  takes  a  longer  time  than  usual  to  empty  the  bladder,  and  even 
when  apparently  successful  a  few  drops  of  urine  may  trickle  away, 
wetting  the  patient's  clothes.  Irritability  of  the  viscus  follows, 
leading  to  frequent  attempts  to  pass  water  at  short   intervals 
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duriii2  the  day  and  night.  The  urine  under  these 
often  Tiecomes alkaline,  and  loaded  wilb  muco-pusoud  . 
As  the  obstruction  increases,  more  and  more  retiidiuU  uriiw  h 
in  the  bladder,  which  may  in  lime  form  a  tense,  rotuide^ 
swelling  in  the  hypogastrium.  The  ({uantity  of  urine  irid 
away  also  increases,  so  that  the  patient's  garments  are  at 
wet,  giving  him  an  unpleasant  urinous  odour.  A  certain  una 
of  gleely  discharge  is  present,  whilst  if  the  uidi%-idual  taknt 
excess  of  alcohol,  or  is  exposed  to  wet  and  cold,  complete 
tion  may  ensue.  Sometimes  the  onsel  of  symptoms  is  so  in; 
that  such  an  attack  of  retention  is  the  tirst  marked  feature  in 

The  Pathological  Conditions  arising  from  a  stricture  ve 
considered  under  the  following  five  headings:  (i)  The  wn 
antirutr  to  ihe  stricture  is  usually  in  a  perfectly  tiomuJ  « 
although  pwssibly  the  orifices  of  false  passages  may  be  seen, 
few  granulations  are  sometimes  present,  projcrlittg  at  the  t 
mencement  of  the  stricture.  ( j)  The  strulure  ilifif  i^  characters 
by  the  development  of  It bro- cicatricial  (issue  immediately  ui 
the  mucous  membrane,  and  intimately  adherent  to  it.  It  enK 
for  a  variable  distance,  and  is  often  associated  with  a  good  < 
of  periurethral  inhltration.  (j)  The  iirttbra  bthinJ  Uu  itrvtm 
dilated,  and  the  mucous  membrane  velvety  and  friable  . 
orifices  of  the  lacmiie  and  other  gbtids  are  somewhat  cnhi\ 
and  more  than  usually  evident,  and  perhaps  ulceration  may 
present  around  them.  In  the  later  stages  the  inflajumatiuo  a 
extend  to  the  pcri-urethral  tissue  owing  to  lymphatic  at>aurpiiuti, 
perhaps  to  the  escape  of  a  few  drops  of  unne  ;  a  perineal  al»r^ 
then  results,  leading  subsequently  to  [tcrincal  fistul.i-.  When 
obstruction  becomes  almost  absolute,  this  portiuo  of  the  uretl 
may  give  way,  leading  to  extravasation  of  urine  into  the  { 
and  scrotum.  (^)  The  bladder  invariably  manifests  con- 
changes  in  structure.  At  6j:st  the  vesical  wall  undergoes  a 
pensatory  hypertrophy  of  its  muscular  elements  and  is  thickea 
in  order  to  overcome  the  obstruction  to  the  onward  puaagv 
urine  {Fig-  395)-  The  lattice-work  arrangement  of  the  mused 
bands  becomes  coarse,  thickened,  and  evident,  causing  the  ics 
wall  to  assume  a  fasciculated  appearance.  As  the  preisura 
creases,  the  mucous  membrane  protrudes  between  the  muKii 
fasciculi,  giving  rise  to  sacculation ;  it  is  also  thickened  and  c 
gested  as  a  result  of  chronic  cystitis  1  the  superficial  vetok  beu 
varicose,  and  ha:maturia  may  be  caused  by  their  rupture,  wli 
ulceration  may  also  occur.  The  urine  becomes  *lka]ti»  1 
decomposes,  containing  muco-pus  and  phosphates.  It  ts  Ukd) 
stagnate  in  any  sacciUi  which  exist,  and  may  then  deiemuDtt 
formation  of  phosphatic  concretions;  or  the  walls  of  the  no 
ulcerate,  and  after  a  time  perforation  and  extravasation  ot  ni 
into  the  cellular  tissue  lead  to  .t  fatal  issue.  Occuioaallf 
bladder,  instead  of  being  thickened,  is  dilated  aiul  alotuc  wjt^li 
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I'thin  walls.  (5)  Consequent  on  the  changes  in  the  bladder,  the 
"<»ndilions  already  described  as  hydronephrosis,  pyonephrosis,  or 
I  pyelonephritis  may  develop  partly  as  the  result  of  the  backward 
1  pressure,  and  partly  from  the  extension  of  septic  matter  along  the 
ureter  to  the  pelvis  of  the  kidney  and  calyces. 

Physical  Eiamination.— The  aciaul  diagnosis  of  a  stricture  can 


Fi''"  395.— Strfctube 
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Mdskum  ) 

Al  A  and  B  stricture  1  are  seen,  under  whirh  glass  rcxls  havet>een  passed.  The 
bladder  is  somewhat  dilated,  and  its  walls  are  thick  and  byperliophic, 
and  wicb  conimencing  sacculaliim. 

only  be  confirmed  by  a  careful  physical  examination  of  the  urethra, 
which  is  usually  made  by  the  introduction  of  a  full-sintd  catheter 
or  a  solid  bougie,  e.g.,  No.  9  or  lo  (English),  so  as  to  ascertain 
where  the  obstruction  is  situated.  If  this  cannot  be  passed, 
smaller  instruments,  and  even  filiform  bougies,  are  inserted 
until  one  is  found  which  will  enter  the  bladder. 
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during  the  day  and  night.  The  urine  under  these  circumstanct 
often  l)ecomes  alkaline,  and  loaded  with  muco-pus  and  phosphate 
As  the  obstruction  increases,  more  and  more  residual  urine  is  le 
in  the  bladder,  which  may  in  time  form  a  tense,  rounded,  du 
swelling  in  the  hypogastrium.  The  quantity  of  urine  tricklin 
away  also  increases,  so  that  the  patient's  garments  are  alwav 
wet,  giving  him  an  unpleasant  urinous  odour.  A  certain  amouD 
of  gleety  discharge  is  present,  whilst  if  the  individual  takes  ai 
excess  of  alcohol,  or  is  exposed  to  wet  and  cold,  complete  reteo 
tion  may  ensue.  Sometimes  the  onset  of  symptoms  is  so  insidiou 
that  such  an  attack  of  retention  is  the  first  marked  feature  in  tb 
case. 

1  he  Pathological  Conditions  arising  from  a  stricture  are  bes 
considered  under  the  following  five  headings :  (i)  The  urcth 
anterior  to  the  stricture  is  usually  in  a  perfectly  normal  state 
although  possibly  the  orifices  of  false  passages  may  be  seen.  J 
few  ^granulations  are  sometimes  present,  projecting  at  the  ccm 
mcncement  of  the  stricture.  (2)  The  stricture  ttself  \s  characterize 
by  the  development  of  fibro-cicatricial  tissue  ininiediately  undt- 
the  mucous  membrane,  and  intimately  adherent  to  it.  It  extend 
for  a  variable  distance,  and  is  often  associated  with  a  I'ood  dea 
of  peri-urethral  infiltration.  (3)  The  unthra  behind  the  stricture  i 
dilated,  and  the  mucous  membrane  velvety  and  friable  •  tb 
orificos  of  the  lacuna^  and  other  glands  are  somewhat  enlarf'b 
and  more  than  usually  evident,  and  perhaps  ulceration  may^b 
present  around  them.  In  the  later  stages  the  inflammation  ma^ 
extend  to  the  pcri-urethral  tissue  owing  to  lymphatic  absorption  o 
perhaps  to  the  escape  of  a  few  drops  of  urine  ;  a  perineal  absarsj 
then  results,  leading  subsequently  to  perineal  fistulae.  When  th< 
obstruction  becomes  almost  absolute,  this  p)ortion  of  the  urethn 
may  give  way,  leading  to  extravasation  of  urine  into  the  perineuir 
and  scrotum.  (4)  The  bladder  invariably  manifests  considerable 
changes  in  structure.  At  first  the  vesical  wall  undergoes  a  com 
pensatory  hypertrophy  of  its  muscular  elements  and  is  thickened, 
in  order  to  overcome  the  obstruction  to  the  onward  passage  ol 
urine  (I'ig.  395)-  The  lattice- work  arrangement  of  the  niusculai 
bands  becomes  coarse,  thickened,  and  evident,  causing  the  vesical 
wall  to  assume  a  fasciculated  appearance.  As  tlie  pressure  in- 
creases, the  mucous  membrane  protrudes  between  the  muscular 
fasciculi,  giving  rise  to  sacculation ;  it  is  also  thickened  and  con- 
gested as  a  result  of  chronic  cystitis ;  the  superficial  veins  become 
varicose,  and  ha^maturia  may  be  caused  by  their  rupture  whilst 
ulceration  may  also  occur.  The  urine  becomes  alkaline  and 
decomposes,  containing  muco-pus  and  phosphates.  It  is  likely  to 
stagnate  in  any  sacculi  which  exist,  and  may  then  determine  the 
formation  of  phosphatic  concretions ;  or  the  walls  of  the  sacculi 
ulcerate,  and  after  a  time  perforation  and  extravasation  of  urine 
into  the  cellular  tissue  lead  to  a  fatal  issue.  Occasionally  the 
bladder,  instead  of  being  thickened,  is  dilated  and  atonic  with' very 
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thin  walls.  (5)  Consequent  on  the  changes  in  the  bladder,  the 
conditions  already  described  as  hydronephrosis,  pyonephrosis,  or 
pyelonephritis  may  develop  partly  as  the  result  of  the  backward 
pressure,  and  partly  from  the  extension  of  septic  matter  along  the 
ureter  to  the  pelvis  of  the  kidney  and  calyces. 
Phrsical  EuuuiiMtion.— The  actual  diagnosis  of  a  stricture  can 


Fin   305.- Stricture  of  the  Urethra,     (Collfgb  of  Sdrokons" 


<  Urethra. 
Museum.) 

,,    ,,  ■«  seen,  under  which  glass  rods  have  been  passed.    The 

hinder  IS  somewhat  dilated,  and  its  walls  are  thick  and  hyperlrophic 
and  with  commencmg  sacculaiion. 

only  be  confirmed  by  a  careful  physical  examination  of  the  urethra, 
which  IS  usually  made  by  the  introduction  of  a  fuU-sized  catheter 
or  a  sohd  bougie,  e.g.,  No.  9  or  10  (English),  so  as  to  ascertain 
where  the  obstruction  is  situated.  If  this  cannot  be  passed, 
smaller  mstruments,  and  even  filiform  bougies,  are  inserted 
until  one  is  found  which  will  enter  the  bladder. 


exceptional  cases  has  even  been  found  in  it.     False 
not  necessarily  matters  of  great  importance,  but  when 
may  lead  to  periurethral  suppuration  and  extravasalioo  crf 
possibly  followed  by  fatal  results. 

4.  Inflammatory  phenomena  may  l>e  lighted  up  ii 
and    acute    epididymitis   induced   by   extension    alotift    tht 
deferens ;  these  are  almost  always  due  to  sepsis. 

5.  Urinary  Fever,  or,  as  it  is  sometimes  termed,  luelbral 
catheter  fever,  is  always  liable  to  develop  as  a  result  of  ii»e  inti 
ductiun  of  instruments.     It  may  occur  as  a  solitary  rigor  even 
individuals  with  healthy  urinary  organs,  but  is  much  more  in 
c|uently  observed   in   those  with   damaged  kidneys.     A>  to  "" 
causation,  there  has  been  much  discussion,  but  there  can  now 
lillle  doubt  that  it  is  essentially  septic  in  origin.     Possibly 
instrument  employed  may  lie  dirty,  or  the  urethra  itself 
septic  material,  especially  in  its  deeper  parts.     It  is  quite 
for  a  slight  abrasion  to  occur  near  the  neck  of  the  bladder,  to 
of  the  absorption  either  of  toxins  or  of  bacteria,  and  then  p 
phenomena  show  themselves  at  once.     If  merely  toxic  proilKt 
are  absorbed,  probably  a  passing  febrile  condition,  such  as  one 
more  rigors,  will  develop,  with  no  more  serious  pbenotncBn:  t 
if  bacteria  fmd  their  way  into  ihe  submucous  tissues,  tbey  1 
likely    to   develop  rapidly   in    the  lymphatics,  extending  to  1 
bladder  and  thence  up  the  ureters  owing  to  the  coDtisuiiy 
lymphatic  supply,  giving  rise  finally  to  pyelonephritis  (jx  lOj  . 
Formerly  reflex  congestion  of  tlie  kidneys  was  thought  to  be  a 
important  factor  in  these  cases;  probably  the  congestJon  «fei ' 
occurs  is  due  to  the  direct  irritation  of  bacteria,  and  is  dU 
nervous  origin. 

1'he  clinical  manifestations  vary  considerably,  according  Id  I 
character  of  the  case  and  the  type  of  infection,  {a)  The  nnpl 
form  consists  in  the  development  of  a  single  rigor, 
perhaps  running  up  to  105'^  F. ;  the  patient  shivers  and  Icieik 
ill,  and  the  head  aches,  but  when  Ihe  temperature  falls  he 
recovers,  and  within  a  few  hours  is  all  right  again,  (b)  Sooxi 
the  temperature  does  not  fall  to  the  normal  after  the  initial  nga 
but  remains  elevated  a  few  degrees  for  a  day  or  two. 
may  even  t>e  a  repetition  of  the  rigor.     The  palirni, 

s  perfectly,  and  no  permanent  harm  is  done,     (c)  Id 
erious  cases  the  symptoms  of  pyelonephritis  supcrv 
ind  are  very  likely  to  prove  fatal,  the  patient  perhaps  dyng  i 
:even  or  eight  days.     (</)  General  pyaemia  may  appear 
plication  of  the  last  condition,     (e)    In    patients  vrbo 
ing  the  regular  passage  of  catheters  for  eolarKcd 
s  of  phenomena  de\-elop,  which  have  been  already 
to  (p.  1114),  and    though    often  mild,  ore  of  a  similnt 
(/)    Finally,  suppression  of  urine  may  accompany  any  of 
conditions  alluded  to  above. 
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Treatment. — Whenever  it  seems  probable  that  the  kidneys  are 
damaged,  the  greatest  care  must  be  taken  in  order  to  avoid 
septic  infection.  The  instruments  employed,  whether  bougies  or 
catheters,  must  be  thoroughly  sterilized,  and  it  would  also  be  well 
to  irrigate  the  urethra  with  a  mild  antiseptic  lotion.  It  is  perhaps 
better  to  use  soft,  elastic  instruments  rather  than  silver  ones,  as 
the  latter  give  rise  to  more  irritation  than  the  former,  and  are 
more  likely  to  abrade  the  mucous  membrane.' 

For  the  single  rigor  following  catheterism,  the  patient  must  be 
kept  warm,  plenty  of  hot  diluent  drinks  given,  and  quinine 
(2  grains)  and  opium  (^  to  i  grain)  administered  in  a  pill,  although 
the  latter  drug  must  be  sparingly  used  if  any  evidences  of  uraemia 
are  existent.  If  the  febrile  symptoms  continue,  the  skin  and 
bowels  are  freely  acted  on,  and  a  milk  diet  prescribed,  although  a 
certain  amount  of  stimulant  may  be  given  if  necessary ;  all 
operative  measures  must  be  avoided,  unless  it  is  essential  to 
relieve  obstruction,  as  they  are  almost  invariably  fatal.  Should 
suppression  of  urine  ensue,  the  loins  should  be  cupped  in  the 
hope  of  relieving  renal  congestion,  a  free  action  of  the  bowels 
obtained  by  the  use  of  watery  purgatives,  and  the  patient  made 
to  sweat  freely,  eitlier  by  the  use  of  hot-air  baths  or  by  the  in- 
jection of  pilocarpine.  Uraemic  symptoms  may  sometimes  be 
relieved  by  copious  and  repeated  intravenous  injections  of 
normal  saline  solution,  which  encourage  diuresis  and  a  watery 
diarrhoea  ;  several  successful  cases  have  been  recorded. 

The  Treatment  of  Passable  Strictures  is  conducted  either  by 
dilatation  or  by  a  cutting  operation  (internal  or  external  ure- 
throtomy). 

Treatment  by  Dilatation  is  effected  in  various  ways,  according 
to  the  nature  of  the  stricture  and  the  urgency  of  the  symptoms. 
Where  the  obstruction  is  not  serious,  and  an  instrument  can  be 
easily  passed,  gradual  dilatation  should  always  be  employed ;  this 
consists  in  the  use  of  instruments  once  or  twice  a  week,  steadily 
increasing  the  size  until  a  No.  12  is  reached.  If  the  intervals  are 
too  short,  the  urethra  may  become  irritated,  spasm  be  induced,  and 
the  lumen  of  the  canal  temporarily  diminished  in  size ;  by  keeping 
the  patient  quiet  for  a  few  days  on  a  bland  diet,  and  the  bowels 
well  open,  the  spasm  disappears.  In  cases  where  time  is  an 
object,  rapid  dilatation  may  be  undertaken  by  the  passage  of  several 
sizes  of  bougie  at  one  sitting;  for  this  purpose.  Lister's  instru- 
ments are  particularly  useful.  Where  only  a  very  small  catheter 
can  be  introduced,  and  that  with  difficulty,  continuous  dilatation 
may  be  adopted  by  keeping  the  patient  in  bed,  tying  in  the  small 
instrument  for  forty-eight  hours  or  more,  at  the  expiration  of 
which  period  a  catheter  several  sizes  larger  can  be  substituted. 
This  in  turn  may  be  tied  in  if  the  patient  can  bear  it ;  but  the 
presence  of  a  catheter  within  the  urethra  for  any  length  of  time 
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is  net  always  tolerated,  and  may  give  rise  at  the  end  of  two  or 
three  days  to  considerable  constitutional  disturbance  and  fever. 
Forcible  dilatation  is  a  plan  which  has  now  but  few  advocates. 
T:  consists  in  the  passage  of  an  instrument,  the  shaft  of  which 
is  made  in  two  portions,  which  can  be  separated  from  one 
another  in  such  a  way  as  to  destroy  the  stricture  either  by  dis- 
tension or  rupture  of  its  substance.  It  is  but  little  used,  on 
account  of  the  great  tendency,  when  cicatrization  is  complete,  to 
the  formation  of  an  even  more  intractable  stricture  than  before. 

By  whichever  of  these  methods  dilatation  is  accomplished,  it  is 
essential  that  either  the  surgeon  or  the  patient  should  subsequently 
pass  an  instrument  through  the  stricture  at  first  every  week  or 
two,  and  then  at  longer  intervals,  to  overcome  the  tendency  to 
recon traction  which  is  ever  present. 

The  Treatment  of  Passable  Stricture  by  a  Gutting  Operation  is 
conducted  either  by  internal  or  external  urethrotomy. 

Internal  Urethrotomy  is  a  valuable  means  of  treatment  when 
rightly  employed,  but  in  careless  or  inexperienced  hands  may  be 
attended  with  considerable  danger.     It  has  been  performed  either 
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Fig.  3j6.— Civiale's  Urethrotome.    (Down  Brothers.) 

by  passing  an  instrument  through  the  stricture,  and  dividing  it 
from  behind  forwards,  or  by  passing  an  instrument  down  to  the 
stricture,  and  dividing  it  from  before  backwards.  The  latter  plan 
of  treatment,  though  recommended  by  some  skilled  authorities, 
is  not  an  operation  which  commends  itself  to  our  judgment,  inas- 
much as  it  is  almost  impossible  to  gauge  the  amount  of  tissue 
divided.  The  former  plan  of  incising  a  stricture  from  behind  for- 
wards is  of  course  only  called  for  under  special  circumstances, 
since  if  the  urethrotome  can  be  passed  through  a  stricture,  ordi- 
nary dilatation  is  in  the  majority  of  cases  practicable.  It  is  use- 
ful, however,  (a)  in  the  treatment  of  very  old  and  dense  carti- 
laginous strictures,  as  also  {b)  for  resilient  strictures,  and  (c)  when 
the  urethra  is  excessively  irritable.  It  should  only  be  employed 
when  the  obstruction  is  situated  in  the  anterior  two-thirds  of  the 
urethra.  Many  forms  of  urethrotome  have  been  devised,  but 
perhaps  the  most  useful  is  that  known  as  Civiale's  (Fig.  396), 
which  can  only  be  used  for  a  stricture  which  will  admit  the  p>assage 
of  a  No.  5  catheter.  The  end  is  bulbous,  and  contains  a  hidden 
knife,  worked  by  means  of  a  button  in  the  handle.  The  instrument 
is  passed  through  the  stricture,  the  cutting  blade  projected,  and  by 
withdrawing  it  the  cicatricial  tissue  is  notched  to  such  an  extent 
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as  to  allow  .1  full-sized  catheter  to  be  inserted  at  once,  and,  if 
possible,  tied  in.  Where  the  deeper  part  of  the  urethra  is  being 
dealt  with,  the  incision  should  be  made  along  the  roof  so  as  to 
avoid  the  bulb.  Care  must  be  taken  not  to  cut 
l)eyond  the  limits  of  the  cicatricial  tissue,  other- 
I  _  wise  haemorrhage,  periurethral  suppuration,  or 
even  extravasation  of  urine,  may  ensue.  It  is 
also  advisable  to  sterilize  the  urethra  as  far  as 
possible  by  washing  it  out  with  weak  antiseptic 
n    solutions  before  operating. 

Ezterml  Tfretbrotomy,  or  STine'B  Operation,  is 

required    under   circumstances  similar  to   those 

9.  needing  internal  urethrotomy,  if  the  stricture  is 

situated  in  the  posterior  third  of  the  urethra,  but 

I    is   chiefly  employed  where   perineal    fistula  are 

°    present.      It  is  performed   by  passing  a  special 

£    shouldered  staff  (Syme's,  Fig,  397),  the  distal  end 

H    of  which   is  small  enough  to  pass  through   the 

"    stricture,  and  grooved  in  the  middle  line,  whilst 

the  shaft  of  the  instrument  is  of  larger  size,  and 

<    ends  abruptly,  so  that  the  shoulder  rests  against 

g    the  face  of  the  stricture;  the  groove  extends  on 

g    to   the    larger    portion    for  about   J    inch.      The 

'^    patient  is  then  placed  in  the  lithotomy  position, 

0  and  the  surgeon,  seated  opposite  the  perineum, 
^  which  is  shaved  and  well  purifled,  incises  it  in 
^  the  middle  line,  carrying  his  dissection  carefully 
^  downwards  so  as  to  reach  the  groove  in  the  stan 
a  behind  the  stricture.  The  knife  is  then  carried 
S  forwards  to  the  anterior  extremity  of  the  groove, 
"  and  inasmuch  as  it  extends  on  to  the  shaft  ol 
c  the  instrument,  the  stricture  is  completely  divided. 
X  Any  fistulx  which  exist  are  laid  open  into  the 
„  median  wound,  and  thoroughly  scraped  and  puh- 
u  fied.  A  full-sized  soft  catheter  is  then  passed 
1-    into  the  bladder,  through  either  the  penis  or  the 

1  perineum,  according  to  circumstances,  and  re- 
^  tained  in  position  for  some  days,  the  urine  being 
"  syphoned  off  in  the  usual  way,  whilst  the  perineal 
B  wound,  after  all  hEmorrhage  has  been  stopped, 
'^    is  packed  with   strips  of  antiseptic  gauze,  and 

allowed  to  heal  by  granulation.  The  catheter  is 
removed  early  or  late  according  to  the  amount 
of  general  disturbance  caused  thereby,  and  subsequently  a  full- 
sized  instrument  can  be  passed  into  the  bladder  daily.  Some 
surgeons  have  recommended  the  use  of  the  so-called  self-retaining 
catheters,  in  the  hope  of  preventing  urine  from  finding  its  way 
through  the  external  wound;  several  varieties  have  been  suggested, 
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but  they  are  of  little  practical  value,  since  the  escape  of  urine  along 
the  side  of  the  instrument  can  never  be  totally  prevented. 

Excision  of  a  Stricture  has  been  undertaken  with  success  in 
several  cases  where  dilatation  and  urethrotomy  had  failed  to  give 
permanent  relief.  As  much  as  one  inch  of  the  urethra  has  l")een 
removed,  and  the  ends  sutured  together  \/ith  successful  primary 
union. 

The  Treatment  of  Impassable  Stricture  varies  according  to 
whether  or  not  the  condition  is  complicated  with  retention  of 
urine. 

If  no  retention  is  present,  it  is  possible  that  the  inability  to  pass  an 
instrument  is  due  to  some  temporary  spasm  or  congestion  induced 
by  errors  of  diet  or  drink, 
or  perhaps  by  exposure  to 
cold.  Hence  the  patient 
should  rest  in  bed  for  a 
few  days,  his  bowels  be 
well  opened,  the  diet 
regulated,  and  a  mixture 
containing  some  alkaline 
purgative  and  tincture  of 
henbane  administered. 
Further  attempts  at  in- 
strumentation should  then 
be  made,  if  necessary, 
under  an  anaesthetic,  and 
if  the  stricture  still  remains 
impassable,  Wkeelhouse's 
operation  (Fig.  398)  is  in- 
dicated. This  consists  in 
incising  the  urethra  in 
front  of  the  constriction, 
tracing  the  passage  backwards,  and  dividing  it.  A  Wheelhouse's 
straight  staff  with  a  median  groove  and  a  blunt  hook  at  the  end 
is  inserted  down  to  the  stricture,  and  the  urethra  opened  just  in 
front  of  it  by  cutting  down  on  the  groove.  The  staff  is  then 
twisted  round,  the  upper  end  of  the  incision  drawn  up  by  the 
projection  of  the  hook,  and  the  sides  of  the  urethra  held  apart 
with  artery  forceps.  The  orifice  of  the  stricture  is  thus  exposed, 
and  granulations  may  often  be  seen  projecting  from  it.  A  fine 
probe-pointed  director  can  generally  be  insinuated  along  the 
urethra  through  the  stricture,  which  is  then  divided.  A  full-sized 
instrument  is  passed  into  the  bladder  and  retained  for  a  few  days, 
whilst  the  wound  is  allowed  to  heal  by  granulation. 

If  retention  of  urine  is  present  in  a  case  of  impassable  stricture, 
no  time  must  be  lost.  If  seen  at  an  early  stage,  and  the 
symptoms  are  not  urgent,  the  patient  is  given  a  hot  bath, 
and  the  bowels  are  opened  by  a  warm  enema,  whilst  a  moderate 


Fig.  393. — Wheeliiouse's  Operation  for 
Impassable  Stricture.  (Bryant's  '  Sur- 
gery.') 
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dose  of  opium  or  preferably  a  morphia  suppository  is  admiois- 
tered.  If  the  urine  is  not  passed  naturally  in  the  bath,  and 
the  bladder  is  becoming  distended,  being  felt  in  the  lower  part  of 
the  abdomen,  supiapubic  aspiration,  or  puncture  with  a  trocar 
uid  cannula,  should  be  undertaken,  and  temporary  relief  thus 
obtained.  Prol)ably,  when  tension  has  lieen  removed  from  the 
posterior  part  of  the  urethra,  a  catheter  will  be  introduced  without 
much  difficulty.  Failing  this,  aspiration  may  be  several  times 
resorted  to,  but  it  is  generally  wiser  to  open  the  urethra  in  front 
of  or  behind  the  stricture,  and  drain  the  bladder,  since  the  risks  of 
septic  troubles,  extravasation  of  urine,  dangerous  pressure  upon 
the  kidneys,  and  urinary  infiltration  along  the  lines  of  puncture, 
are  thereby  lessened. 

Cock's  Operation,   or  Perineal  Section,  is  sometimes  adopted 
when  no  guide  can  be  passed  into  the  bladder  (Fig.  399)-     The 


patient  is  placed  in  the  lithotomy  position,  and  the  situation  of  the 
membranous  urethra  ascertained  by  inserting  the  index-finger 
into  the  rectum.  A  median  perineal  incision  is  then  made,  and 
after  dividing  the  cutaneous  structures,  the  surgeon  plunges  the 
scalpel  Ixjldly  in  towards  the  apex  of  the  prostate,  guided  by  his 
finger  in  the  rectum.  He  must  keep  strictly  in  the  middle  line,  so 
as  to  avoid  the  important  vascular  and  other  structures  which  are 
so  abundantly  present  in  the  perineum.  As  soon  as  the  urethra 
is  opened,  a  gush  of  urine  often  escapes ;  the  upper  urethral  wall 
should  not  lie  damaged  with  the  knife,  for  fear  of  opening  up  the 
deep  pelvic  cellular  tissue. 

This  operation  may  be  tolerably  simple  if  the  urethra  behind 
the  stricture  is  dilated,  as  is  not  uncommonly  the  case;  but 
sometimes  it  is  extremely  difficult,  especially  if  the  urethra  has 
been  displaced  laterally.  If  the  stricture  is  not  situated  too  far 
from  the  incision,  it  is  always  wise  to  complete  the  operation  by 
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dividing  it,  and  a  full-sized  catheter  can  then  be  passed  into  the 
bladder,  and  the  perineal  wound  allowed  to  granulate.  If  the 
stricture  cannot  be  dealt  with  during  the  operation,  and  is  of  a 
dense  cartilaginous  nature,  a  tube  is  inserted  into  the  bladder 
through  the  perineum ;  probably  at  the  end  of  a  few  days  the 
tissues  will  yield  sufficiently  to  allow  of  the  passage  of  a  catheter, 
or  Wheelhouse's  operation  can  be  subsequently  adopted. 

The  chief  coupUcatioas  of  stricture  other  than  those  already 
mentioned  are  perineal  abscess,  perineal  fistula,  and  extravasation 
of  urine. 

A  Ferineal  AbBcess  consists  in  a  focus  of  peri-urethral  suppura- 
tion, which  is  due  either  to  a  limited  extravasation  of  urine,  or  to 
the  absorption  of  septic  material  through  an  ulcerated  surface. 
It  is  indicated  by  the  formation  of  a  hard,  brawny  swelling  in  the 
perineum,  which  is  tender  to  the  touch.     As  it  approaches  the 
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surface,  fluctuation  can  be  detected,  and  the  skin  over  it  becomes 
congested  and  cedematous.  Constitutional  disturbance  and  fever 
of  an  asthenic  type  are  also  present.  Left  to  itself,  it  bursts  and 
usually  gives  rise  to  a  perineal  sinus  or  fistula,  discharging  either 
pus,  or  urine  mixed  with  pus.  One  or  many  of  tliese  fistula;  may 
occur  (Fig,  400),  and  the  openings  are  not  limited  to  the  perineum, 
but  may  also  be  found  in  the  thighs,  buttocks,  or  even  the  groins. 
In  chronic  cases,  the  scrotal  or  perineal  tissues  become  infiltrated 
and  of  an  almost  cartilaginous  consistency. 

DiagnoBiB. — Every  abscess  in  the  scrotum  or  perineum  is  not 
necessarily  associated  with  stricture,  for  simple  irritation  of  the 
skin  may  lead  to  a  superficial  abscess ;  suppuration  in  the  lacunx, 
or  Cowper's  glands,  may  follow  gonorrhcea ;  a  prostatic  or  ischio- 
rectal abscess  may  point  in  the  perineum ;  whilst  the  injury 
inflicted  by  the  passage  of  instruments,  or  the  existence  of  falsa 
passages,  may  lead  to  a  similar  result. 

The  Treatment  of  a  Perineal  Abscosa  consists  in  the  appltcatioD 
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of  fomentations  during  the  early  stages  ;  as  soon  as  pus  is  present, 
it  should  be  let  out  through  a  free  incision,  and  it  is  often  advisable 
to  take  the  opportunity  of  dealing  radically  with  the  stricture  by 
section  at  the  same  time.  Perineal  fistulae  can  rarely  be  cured 
without  operation,  since,  although  the  stricture  may  be  completely 
dilated,  the  discharge  of  urine  and  pus  continues.  Under  these 
circumstances  Syme's  or  Wheelhouse's  operation  is  the  proper 
treatment. 

Extravasation  of  Urine  is  a  condition  due  to  a  solution  of  con- 
tinuity of  the  urethral  walls,  allowing  the  urine  to  find  its  way 
into  the  perineal  and  scrotal  tissues.  It  usually  results  from  over- 
distension of  the  urethra  behind  a  neglected  stricture;  during 
some  violent  effort  at  micturition,  the  patient  experiences  severe 
pain  and  a  sensation  as  if  something  had  given  way  in  the 
perineum,  followed  by  a  feeling  of  relief.  This,  however,  is  of 
short  duration,  as  it  is  soon  succeeded  by  the  local  and  constitu- 
tional effects  of  extravasation.  The  same  phenomena  are  pro- 
duced in  cases  of  traumatic  laceration  of  the  urethra  if  the  patient 
attempts  to  empty  his  bladder.  Occasionally  the  onset  of 
symptoms  is  more  gradual,  being  preceded  by  a  peri-urethral 
abscess,  which  bursts  into  the  urethra ;  at  each  act  of  micturition 
the  cavity  becomes  more  and  more  distended  with  urine ;  finally 
the  wall  yields,  resulting  in  diffuse  extravasation. 

The  membranous  urethra  is  almost  always  the  site  of  the  rupture, 
the  urine  finding  its  way  subsequently  through  the  anterior  layer 
of  the  triangular  ligament,  and  being  guided  towards  the  an- 
terior abdominal  wall  by  the  arrangement  of  the  fasciae.  The 
root  of  the  penis,  covered  by  its  appropriate  muscles,  lies  in  an 
interfascial  cul-de-sac,  formed  by  the  anterior  layer  of  the 
triangular  ligament  above,  and  the  deep  layer  of  the  perineal 
fascia  (or  fascia  of  Colles)  below;  these  two  layers  are  con- 
tinuous, passing  round  the  transversus  perinei  muscles,  and  are 
both  attached  laterally  to  the  ischio-pubic  rami.  Into  this  space 
the  urine  finds  its  way,  after  the  anterior  layer  of  the  triangular 
ligament  has  yielded,  and  owing  to  the  fact  that  its  passage  back- 
wards and  laterally  is  checked  by  the  attachment  of  the  fasciae,  it 
is  necessarily  forced  forwards,  infiltrating  in  order  the  perineum, 
scrotum,  and  body  of  the  penis.  If  more  extensive,  it  travels 
along  the  spermatic  cords  to  the  anterior  abdominal  parietes,  its 
passage  downwards  into  the  thighs  being  prevented  by  the  attach- 
ment of  the  deep  layer  of  the  superficial  fascia  of  the  abdomen  to 
the  fascia  lata  just  below  Poupart's  ligament.  In  the  most  severe 
cases  the  urine  may  even  find  its  way  as  far  as  the  axillae. 

The  Effects  of  extravasation  of  urine  are  always  serious. 
Possibly,  if  the  urine  were  pure  and  aseptic,  part  of  it  might  be 
absorbed ;  but  even  then  prolonged  infiltration  of  the  tissues  is 
likely  to  result  in  suppuration  and  sloughing.  In  cases  of  stricture, 
however,  the  urine  is  almost  certain  to  be  foul  and  alkaline,  and 
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hence  wherever  it  travels  it  gives  rise  to  a  gangrenous  cellulitis. 
The  parts  at  first  become  infiltrated  and  brawny,  but  soon  emphy- 
sematous crackling  and  putrefaction  are  observed,  owing  to  necrosis 
of  the  cellular  tissue.  The  congested  and  oedematous  skin  turns  to 
a  dusky  purple  or  black  colour,  and  finally  gives  way  or  separates, 
allowing  exit  to  a  mixture  of  pus,  urine,  and  decomposing  slough 
of  a  most  offensive  and  penetrating  odour.  The  superficial  loss  of 
substance  may  be  so  extensive  as  to  lay  bare  both  testicles,  and 
even  the  body  of  the  penis,  or  part  of  the  anterior  abdominal  wall. 
The  inflatnmatory  process  is  necessarily  associated  with  severe 
constitutional  disturbance,  at  first  characterized  by  high  fever  and 
a  quick,  bounding  pulse ;  but  later  on  the  temperature  may  become 
subnormal,  and  the  patient  profoundly  collapsed  fi-om  toxaemia. 

The  Treatment  consists  in  early  and  free  incisions,  so  as  to  give 
exit  to  the  urine  and  pus,  and  to  prevent,  if  possible,  the  sloughing 
of  the  skin  and  subcutaneous  tissues.  Every  part  that  the  urine 
has  infiltrated  must  be  dealt  with  in  this  way ;  thus,  the  perineum 
should  be  incised  in  the  middle  line ;  the  scrotum  is  similarly 
divided,  if  need  be,  down  to  the  urethra,  the  testicles  being  laid 
on  either  side ;  the  penis  should  be  incised,  if  necessary,  on  either 
side  of  the  urethra,  and  along  the  dorsal  surface.  It  is  often 
possible  to  expel  a  large  portion  of  the  urine,  especially  in  the 
scrotum,  by  firmly  squeezing  the  infiltrated  tissues.  A  full-sized 
catheter  must  be  passed  into  the  bladder,  and  to  effect  this  the 
urethra  has  often  to  be  laid  open  and  the  stricture  divided; 
perineal  drainage  is  always  preferable  for  these  cases.  The  parts 
should  be  subsequently  dusted  over  with  iodoform,  and  dressed 
with  warm  antiseptic  applications,  e.g.,  a  charcoal  or  carbolic 
linseed  poultice,  or  boracic  fomentations.  Frequent  hip-baths 
should  be  employed,  and,  if  practicable,  a  continuous  sitz-bath 
would  be  the  very  best  means  of  treating  the  case.  As  soon  as 
the  wounds  become  clean,  they  should  be  dressed  in  the  ordinary 
way  to  allow  them  to  granulate.  The  general  health  of  the 
patient  must  of  course  be  attended  to,  plenty  of  easily  assimilated 
nourishment,  stimulants,  and  quinine  being  administered. 

Urinary  FistulaB  are  most  commonly  found  in  the  p>erineum, 
scrotum,  or  body  of  the  penis.  They  usually  result  from  peri- 
urethral suppuration  in  connection  with  a  stricture,  but  are  occa- 
sionally due  to  other  causes,  e.g.,  a  lacunar  abscess  after  gonor- 
rhoea, or  a  prostatic  abscess.  They  vary  nmch  in  size  and 
number;  when  the  result  of  a  stricture,  many  may  be  present 
(Fig.  400),  and  great  infiltration  of  the  surrounding  tissues  is 
usually  produced.  The  Treatment  of  perineal  fistula*  has  been 
already  in  measure  described,  external  urethrotomy  being  neces- 
sary if  a  stricture  exists.  Occasionally  the  perineal  wound  does 
not  close  after  such  an  operation,  even  when  the  stricture  has  been 
divided ;  the  edges  of  the  fistula  should  then  be  pared,  and  the 
wound   brought  together   by   deep  quilled  sutures.     A  catheter 
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should  be  kept  in  the  bladder  for  a  few  days,  and  the  urine  regu- 
larly drawn  off  after  its  removal. 

When  of  small  size,  and  situated  either  in  the  perineum  or  the 
penis,  cure  may  be  determined  by  cauterizing  the  passage  either 
with  a  probe  coated  with  nitrate  of  silver  or  by  a  galvano-cautery, 
but  in  other  cases  some  form  of  urethroplasty  is  necessary. 

Affections  of  the  Penis. 

Phimosis,  when  complete,  is  a  condition  in  which  the  prepuce 
is  so  long,  and  the  orifice  so  narrow,  that  it  cannot  be  retracted 
behind  the  corona.  It  is  usually  Congenital  in  origin,  and  may 
exist  to  such  a  degree  as  to  render  micturition  impossible.  More 
frequently  the  opening  is  a  very  small  one  (pinhole  prepuce), 
permitting  micturition,  but  leading  to  irritability  of  the  bladder 
from  the  obstruction.  In  such  cases  the  prepuce  is  usually 
adherent  to  the  glans,  and  considerable  irritation  is  caused  by 
the  retention  of  the  sinejjma  secreted  by  Tyson's  glands ;  this 
may  collect  and  become  so  inspissated  as  to  give  rise  to  definite 
concretions.  The  child  pulls  at  the  foreskin,  owini;  to  the  itching 
produced,  and  thus  the  symptoms  of  vesical  calculus  may  be 
simulated.  Attacks  of  balanitis  are  also  frequent,  and  should  the 
prepuce  be  withdrawn,  paraphimosis  is  almost  certain  to  follow. 
If  allowed  to  remain  untreated  long  enough,  distension  of  the 
bladder,  and  even  hydronephrosis,  may  supervene.  Not  only  is 
this  condition  in  itself  a  cause  of  irritation  and  even  danger  to  the 
individuals  affected,  but  it  is  often  provocative  of  masturbation, 
whilst  it  tends  to  aggravate  the  symptoms  of  venereal  disease, 
and  there  is  but  little  doubt  that  it  acts  as  a  predisposing  cause  to 
epithelioma  of  the  penis.  Phimosis  also  occurs  as  an  Acquired 
condition,  resulting  from  the  cicatrization  of  venereal  sores. 

The  Treatment  of  phimosis  consists  in  circumcision.  Other 
methods  have  been  suggested — e.g.,  dilatation  of  the  prepuce,  and 
merely  slitting  it  up — but  they  are  not  satisfactory. 

Circumcision  should  always  be  performed  on  children  with  a 
long  prepuce  within  the  first  year  of  life,  since  at  that  time  the 
parts  are  but  slightly  developed,  the  operation  is  a  trifling  one, 
and  but  little  inconvenience  is  subsequently  experienced ;  the 
longer  it  is  postponed,  the  more  troublesome  does  it  become. 
The  best  method  of  operating  is  as  follows :  The  dorsal  aspect 
of  the  prepuce  is  put  on  the  stretch  by  grasping  it  on  either  side 
of  the  median  Une  with  a  pair  of  catch  forceps  ;  a  director  is  then 
introduced  between  it  and  the  glans,  and  held  exactly  in  the 
middle  line,  and  the  prepuce  slit  up  with  a  curved  pointed 
bistoury  or  scissors.  The  lateral  halves  are  now  separated  from 
the  glans,  adhesions,  if  necessary,  being  broken  down ;  this  must 
he  very  thoroughly  attended  to,  so  as  to  enable  all  retained 
smegma  to  be  removed,  and  the  corona  glandis  defined.      The 
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redundant  preputial  tissue,  both  skin  and  mucous  membrane, 
is  cut  away  on  each  side  by  scissors,  special  attention  being 
directed  to  the  removal  of  sufficient  tissue  on  the  under  side  to 
prevent  the  unsightly  projection  so  frequently  seen  just  below  the 
fnenura.  In  adults  several  vessels  will  bleed  and  require  to  be 
ligatured,  especially  that  in  the  frEenum,  but  in  a  child  the  tixmor- 
rhage  is  trifling.  Having  carefully  trimmed  up  the  edges,  and 
snipped  ofi"  all  ragged  corners  so  as  to  render  the  margins  of  the 
wound  regular,  catgut  sutures  are  inserted  to  prevent  any  raw 
surface  being  left  exposed;  in  children  only  a  few  are  required, 
but  possibly  a  considerable  number  in  adults ;  a  continuous  suture 
should  never  be  employed.  The  wound  is  dressed  with  strips  of 
gauze  or  lint  dipped  in  carbolic  oil,  and  around  this,  again,  a  wisp 
of  antiseptic  wool;  no  bandafje  or  tape  is  required.  In  adults 
considerable  after-trouble  may  be  experienced  from  nocturnal 
erections,  which  may  be  so  marked 
and  prolonged  as  to  tear  through  the 
stitches;  to  control  this  the  patient's 
bowels  should  be  freely  opened,  and 
he  should  be  kept  on  a  low  and  un- 
stimulating  diet,  and  bromide  of 
potassium  or  other  sedatives  ad- 
ministered. The  stitches  are  usually 
removed  at  the  end  of  Ave  days,  and 
the  parts  are  then  dusled  over  with 
a  mixture  of  powdered  boric  acid, 
zinc  oxide,  and  starch,  so  as  to  re- 
duce their  sensitiveness. 

When  a  phimosed  prepuce  is  com- 
pletely retracted,  the  patient  often 
finds  it  impossible  to  replace  it,  thus 
giving  rise  to  a  condition  known  as 
PuuphimoaiB.  It  is  due  to  the  narrow  orifice  of  the  prepuce 
getting  behind  the  corona,  and  is  characterized  by  great  tedema 
and  congestion,  not  only  of  the  exposed  mucous  membrane,  but 
also  of  the  glans  itself.  If  left  untreated,  ulceration  takes  place 
along  the  line  of  constriction,  and  the  parts  become  fixed  in  their 
deformed  position,  the  vessels  sooner  or  later  accommodating 
themselves  to  the  new  conditions,  and  the  wdema  slowly  dis- 
appearing.    In  some  cases  sloughing  of  the  glands  may  occur, 

Troattlient  consists  in  forcible  replacement  of  the  prepuce. 
This  is  accomplished  by  grasping  the  penis  between  the  first  and 
second  finger  of  each  hand,  and  compressing  the  glans  penis  with 
the  thumbs  so  as  to  empty  the  ves!^els  and  diminish  the  amount  of 
oedema  present,  and  thus  reduce  its  size  (Fig.  401).  At  the  same 
time  the  fingers  draw  the  prepuce  forwards,  and  thus  finally 
reposition  is  effected.  When  the  cedema  of  the  prepuce  is  very 
maiked,  it  should  be  punctured  in  several  places  to  permit  the 
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escape  of  serum  and  diminish  the  tension  previous  to  reduction 
as  just  described.  In  more  advanced  cases  reposition  becomes 
impossible,  and  then  the  narrow  constricting  band  caused  by  the 
orifice  of  the  prepuce  must  be  divided  on  the  dorsal  aspect.  This 
will  free  the  parts,  which  can  be  subsequently  drawn  forwards, 
and  after  the  cedema  has  been  reduced  by  applying  lotio  plumbi 
for  a  few  days,  circumcision  may  be  advantageously  undertaken. 

Balanitis,  or  inflammation  of  the  glans,  may  be  simple  in  nature, 
arising  from  want  of  cleanliness  in  persons  with  a  long  foreskin, 
but  more  frequently  is  associated  with  gonorrhoea  or  soft  chancres. 
The  under  surface  of  the  prepuce  is  often  involved,  and  then  the 
term  Balano- posthitis  is  sometimes  applied  to  it.  A  muco- 
purulent or  purulent  discharge  escapes  from  under  the  prepuce, 
which  is  often  swollen  and  cedematous.  Occasionally,  when  a 
considerable  degree  of  phimosis  exists,  the  under  surface  of  the 
prepuce  may  become  ulcerated,  and  even  perforated ;  whilst  in 
very  neglected  cases,  and  especially  if  phagedena  is  present,  the 
prepuce  will  slough,  and  allow  the  glans  to  protrude,  usually 
through  its  upper  surface. 

Treatment. — In  simple  cases,  all  that  is  required  is  to  thoroughly 
cleanse  the  parts  by  washing  beneath  the  foreskin,  and  then  apply 
lead  lotion  on  lint  between  the  glans  and  the  prepuce ;  but  when 
there  is  much  discharge,  and  ihe  foreskin  is  long  and  swollen,  or  if 
perforation  is  threatening,  the  prepuce  must  be  slit  up,  and,  after 
the  parts  have  been  restored  to  a  healthy  state,  the  redundant 
tissues  should  be  cut  away  by  a  modified  circumcision. 

A  Soft  Chancre  is  a  local  infective  disorder,  which  is  rarely  seen 
elsewhere  than  on  the  genital  organs,  and  is  almost  invariably  the 
result  of  impure  connection.  The  nature  of  the  virus  is  still  a 
little  uncertain,  though  it  is  certainly  microbic  and  probably  due  to 
Ducrez's  strepto-bacillus.  If  artificially  inoculated,  it  runs  a  typical 
course.  The  spot  becomes  a  distinctly  red  papule  in  twenty-four 
hours,  whilst  in  two  or  three  days  a  vesicle,  surrounded  by  a  zone 
of  angry  hyperacmia,  is  seen.  The  serum  within  the  vesicle  soon 
becomes  turbid,  and  by  the  fourth  or  fifth  day  a  fully-developed 
pustule  is  present ;  as  soon  as  the  cuticle  is  lost,  an  ulcer  forms 
with  cleanly  cut  edges,  and  a  sharp,  distinct  outline.  The 
chancre  gradually  increases  in  size  up  to  a  certain  limit,  and 
then  if  kept  clean  heals  in  about  three  weeks.  Such  sores  may 
be  met  with  on  any  part  of  the  penis,  but  more  especially  on  the 
prepuce  and  glans,  or  on  the  corona  glandis,  and  are  very  painful 
and  tender.  The  secretion  is  highly  infective,  and  if  inoculated 
elsewhere  on  the  patient  produces  a  typical  sore,  showing  that 
the  condition  is  purely  local,  and  that  no  constitutional  immunity 
results  from  its  presence.  The  discharge  from  a  true  syphilitic 
chancre,  if  inoculated  on  the  same  patient,  may  produce  a  localized 
pustule,  but  no  typical  sore.  Frecjuently  several  sores  are  present 
at  the  same  time,  whilst  the  discharge  from  one  chancre  is  very 
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likely  to  produce  a  similar  affection  (*  satellite '  chancre)  on  any 
cutaneous  or  mucous  surface  brought  into  contact  with  it  ;  e.g., 
it  may  spread  from  prepuce  to  glans,  or  vice  versd,  or  from  one  lip 
of  the  vulva  to  the  other.  It  is  a  curious  but  well -authenticated 
fact  that  soft  chancres  are  rarely  seen  on  any  part  of  the  body 
other  than  the  genital  organs. 

Various  Modiflcations  of  the  typical  chancre  are  seen,  usually 
resulting  from  neglect  or  carelessness  on  the  part  of  the  patient. 
Thus,  if  a  long  foreskin  is  present,  the  discharge  may  be  retained 
behind  it,  and  an  extensive  ulcerative  balanitis  occur,  which  may 
even  result  in  the  glans  sloughing  through  the  upper  part  of  the 
prepuce,  which  drops  beneath  it.  If  the  fraenum  is  involved, 
smart  haemorrhage  takes  place  from  ulceration  into  a  branch  of 
the  artery  found  in  that  structure.  When  there  is  much  inflam- 
mation, the  base  of  the  sore  becomes  indurated  and  infiltrated, 
somewhat  resembling  the  Hunterian  chancre.  Not  unfrequently 
syphilitic  infection  occurs  at  the  same  time  as  a  soft  chancre  is 
contracted,  or  subsequently;  the  sore  is  then  likely  to  run  a  longer 
course,  does  not  heal,  even  if  kept  clean,  and  after  a  time  the 
patient  presents  the  characteristic  signs  of  syphilis. 

In  all  cases  the  neighbouring  Lympliatic  Glands  become  en- 
larged and  tender,  and  the  process  is  very  liable  to  terminate  in 
suppuration,  constituting  a  bubo.  Two  forms  of  this  affection 
are  described :  {a)  The  simple  or  sympathetic  bubo  results  from 
the  absorption  ot  ordinary  pyogenic  organisms  from  the  abraded 
surface.  The  pus  in  this  case,  if  inoculated  elsewhere,  may 
produce  a  pustule,  but  not  a  true  chancre.  The  process  is  usually 
limited  to  the  interior  of  the  lymphatic  glands,  (b)  The  virulent 
bubo  is  one  -due  to  the  absorption  into  the  lymph  stream,  not 
only  of  pyogenic  organisms,  but  also  of  the  specific  virus,  so  that 
when  suppuration  ensues,  the  pus,  if  inoculated,  always  produces 
a  typical  soft  sore.  In  these  cases  the  suppuration  occurs  not 
only  within,  but  even  more  abundantly  around  the  lymphatic 
glands  {periadenitis),  so  that  the  skin  becomes  considerably  under- 
mined, and  the  wound  produced  by  opening  the  abscess  may  take 
on  the  form  of  a  huge  soft  chancre  in  the  groin,  in  the  centre  of 
which  may  be  seen  the  lymphatic  gland  only  slightly  enlarged. 

The  Treatment  of  soft  chancre  consists  in  keeping  it  clean, 
dusting  its  surface  with  iodoform,  and  covering  it  with  lint  dipped 
in  lotio  nigra  or  boric  acid  lotion,  healing  usually  occurring  in 
from  ten  to  twenty  days;  where  much  balanitis  exists  it  may 
be  necessary  to  slit  up  the  prepuce,  but  circumcision  should  not 
be  undertaken  until  the  sores  have  healed.  The  surface  of  the 
chancre  may  be  treated  with  caustics,  such  as  pure  carbolic  or 
nitric  acid,  and  may  perhaps  heal  quicker  for  such  applications ; 
but  they  need  not  be  employed  as  a  routine  treatment,  since  soft 
chancres,  if  kept  clean,  are  usually  devoid  of  serious  consequences. 
If  the  smell  of  iodoform  is  objected  to,  iodol  or  aristol  may  be 
substituted. 
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Buboes  are  treated  in  the  early  stages  by  keeping  the  patient  at 
rest  and  applying  fomentations,  when  resolution  sometimes  occurs. 
If  suppuration  ensues,  the  abscess  should  be  incised  vertically,  so 
as  to  allow  free  exit  to  the  pus,  even  when  the  patient  is  sitting, 
the  cavity  being  subsequently  dressed  by  stuffing  it  with  gau2:e 
impregnated  with  iodoform.  Some  surgeons  recommend  that 
enlarged  glands  of  this  nature  should  be  freely  removed  by 
dissection,  but  such  is  not  required  as  a  general  rule. 

Herpes  not  uncommonly  affects  the  prepuce  and  glans.  It  may 
result  from  simple  local  irritation,  more  especially  in  gouty 
individuals;  but  is  most  frequently  seen  in  patients  who  have 
suffered  from  syphilis,  and  is  then  likely  to  be  somewhat  intract- 
able. It  manifests  itself  as  a  crop  of  small  vesicles  on  a  hyperairaic 
base,  which  become  abraded,  leaving  a  number  of  small  ulcers. 
It  is  preceded  by  pain  of  a  neuralgic  type,  and  accompanied  by.' 
much  itching  and  irritation.  The  only  treatment  required  is  to 
keep  the  parts  clean,  an4  dust  them  over  with  powdered  oxide  of 
zinc  and  starch.  In  the  majority  of  cases  the  disease  lasts  from  a 
week  to  ten  days.  During  the  healing  of  the  herpetic  ulcers,  a 
patient  is  very  liable  to  be  inoculated  with  the  virus  of  either  the 
soft  chancre  or  syphilis  if  he  exposes  himself  to  the  risk  of  infection. 

Warts  often  arise  on  the  penis  in  the  shape  of  red,  vascular 
excrescences,  usually  pedunculated,  and  sometimes  of  considerable 
size.  They  are  met  with  most  frequently  as  a  sequela  of  gonor- 
rhoea, and  must  be  carefully  distinguished  from  mucous  tubercles. 
They  should  be  treated  by  snipping  them  away  with  scissors,  and 
cauterizing  the  base  with  a  galvano-cautery. 

Horns  are  also  occasionally  seen  arising  from  the  body  of  the 
penis.  They  are  of  the  usual  sebaceous  type,  as  described  at 
p.  361,  and  should  be  excised. 

Epithelioma  of  the  penis  rarely  arises  except  in  patients  who  are 
the  subject  of  congenital  phimosis  or  possess  long  foreskins,  and 
hence  it  is  stated  that  the  disease  is  unknown  amongst  the  Jews. 
It  usually  commences  in  the  sulcus  behind  the  corona  glandis, 
and  rapidly  spreads  to  the  surrounding  parts,  manifesting  itself 
either  as  an  irregular,  papillated,  wart-like  outgrowth,  or  as  a 
diffuse  infiltration,  ulcerating  early,  and  leading  to  considerable 
destruction  of  tissue.  At  first  the  tumour  is  mainly  beneath  the 
prepuce,  which  becomes  distended,  producing  a  sanious  discharge, 
which  contains  epithelial  cells  as  well  as  pus  corpuscles ;  but  as 
the  case  progresses,  the  prepuce  itself  is  attacked,  and  even 
perforated.  Later  on  the  body  of  the  penis  is  invaded  and,  owing 
to  its  great  vascularity,  the  disease  makes  rapid  progress.  The 
inguinal  glands  are  early  affected,  but  when  the  body  of  the  penis 
is  involved,  the  lumbar  glands  are  also  implicated. 

The  Diagnosis  of  epithelioma  from  warts  is  easily  made  by 
contrasting  the  infiltration  of  the  base  produced  by  the  former  with 
the  soft  and  normal  condition  of  the  glans  in  the  latter  condition. 
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The  Treatment  of  epithelioma  consists  in  amputation  of  the 
penis  whenever  the  disease  is  sufficiently  limited  to  lead  to  the 
hope  that  it  can  be  eradicated.  When  confined  to  the  distal  end 
of  the  organ,  the  operation  may  be  performed  through  the  body ; 
but  when  this  is  impracticable,  owing  to  the  extent  of  the  growth, 
the  whole  penis  must  be  removed. 

Amputation  through  the  body  of  the  penis  is  an  operation  of  but 
little  difficulty.  A  short  flap  is  reflected  from  the  dorsum,  and 
the  corpora  cavernosa  cut  through,  the  urethra  and  remaining 
portions  of  the  organ  being  removed  at  a  lower  level.  Bleeding 
is  then  arrested  by  securing  the  divided  vessels;  five  ligatures 
are  usually  required,  viz.,  one  for  the  artery  to  the  corpus  caver- 
nosum  on  either  side,  one  for  each  dorsal  artery,  and  one  for  the 
artery  to  the  septum.  The  urethra  is  then  isolated,  and  passed 
through  an  opening  made  in  the  upper  integumental  flap.  It  is 
split  along  its  upper  wall,  and  secured  by  sutures  to  the  margins 
of  the  opening,  so  as  to  prevent  subsequent  retraction ;  the  nsLps 
are  then  united  by  stitches. 

Amputation  of  the  whole  penis  is  a  much  more  serious  proceeding. 
The  patient  is  placed  in  the  lithotomy  position,  and  the  perineum, 
after  being  shaved  and  purified,  incised  freely  in  the  middle  line. 
The  corpus  spongiosum  is  traced  backwards,  and  divided  at  such 
a  level  as  to  allow  the  mucous  membrane  lining  the  proximal 
portion  of  the  urethra  to  be  stitched  to  the  skin  at  the  posterior 
angle  of  the  incision.  The  corpora  cavernosa  are  freed  from  their 
connections,  and  separated  at  their  origins  from  the  ischio-pubic 
rami  by  suitable  raspatories.  An  elliptical  incision  is  then  made 
round  the  root  of  the  penis,  the  dorsal  vessels  are  divided  and 
secured,  and  the  suspensory  ligament  cut  through.  The  penis 
can  then  be  drawn  forwards,  and  by  a  few  final  touches  of  the 
knife  completely  removed.  All  bleeding  points  are  ligatured,  and 
the  anterior  wound  closed  by  a  continuous  suture  in  the  middle 
line,  a  drainage-tube  being  placed  in  the  perineal  portion  for -a 
few  days.  The  results  of  this  operation  have,  on  the  whole,  been 
very  satisfactory,  although  the  patient  has  to  assume  the  sitting 
posture  in  order  to  micturate. 

APPENDIX. 

With  regard  to  the  surgical  affections  of  the  female  genital 
organs,  it  is  not  our  intention  to  do  more  than  briefly  refer  to  a 
few  of  those  affecting  the  region  of  the  vulva  and  labia. 

Vulvitis,  or  inflammation  of  the  lining  membrane  of  the  vesti- 
bule, is  due  to  gonorrhoea  or  to  irritating  discharges  coming  from 
above.  It  is  characterized  by  injection  of  the  mucous  mem- 
brane, by  itching  or  smarting  pain,  especially  on  walking,  and  a 
secretion  of  mucus  or  muco-pus,  causing  the  labia  to  stick  topjether. 
The  mucous  follicles  may  become  affected,  and  a  localized  abscess 
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result,  situated  either  immediately  beneath  the  mucous  membrane 
or  in  the  substance  of  the  labium.  The  treatment  consists  in  the 
use  of  warm  and  mild  antiseptic  lotions  to  purify  the  part,  sitting 
in  hot  water  being  most  beneficial.  At  the  same  time  the  patient 
is  kept  quiet,  and  the  bowels  opened  by  a  saline  purge.  When  a 
follicular  abscess  forms,  ii  should  be  incised  through  the  mucous 
membrane  and  its  cavity  stuffed  with  a  small  portion  of  dressing. 
A  labial  abscess  should  be  freely  opened  at  any  spot  where  it  is 
tending  to  point,  and  the  cavity  packed  with  gauze  to  ensure 
healing  from  the  bottom. 

Cysts  of  the  Labia  are  occasionally  seen,  being  due  to  the  blocking 
of  the  duct  of  a  mucous  follicle,  or  of  the  more  specialized  vulvo- 
vaginal glands  (glands  of  Bartholin) ;  they  may  attain  considerable 
dimensions  and  must  be  freely  dissected  out. 

Hsematoma  of  the  vulva  is  due  to  traumatism,  e,g,,  a  kick  or 
fall,  or  to  rupture  of  a  varicose  vein,  especially  during  parturition. 
The  labium  is  much  swollen  and  firm  to  the  touch,  owing  to 
the  coagulation  of  the  blood ;  suppuration  often  follows,  especi- 
ally if  the  injury  is  associated  with  a  superficial  abrasion. 
Treatment. — If  the  swelling  persists,  or  if  suppuration  ensues,  an 
incision  should  be  made  and  the  blood  removed ;  the  cavity  is 
then  stuffed,  but  of  course  the  most  thorough  antiseptic  precautions 
must  be  adopted. 

Another  occasional  result  of  traumatism  is  laceration  of  the 
recto-vaginal  septum,  which  may  be  caused  by  kicks,  or  by 
falling  on  a  stick  or  paling.  The  wound  is  usually  contus^, 
and  the  margins  irregular,  so  that  immediate  suture  is  unlikely 
to  succeed.  The  parts  are,  therefore,  kept  clean  by  frequent 
douches  and  allowed  to  granulate,  and  the  loss  of  substance  is  in 
that  way  often  repaired.  Should  a  fistula  persist,  a  plastic  opera- 
tion will  be  subsequently  necessary. 


CHAPTER  XXXIX. 

AFFECTIONS  OF  THE  TESTIS,  OOBD,  SOBOTUM,  AND 

SEMINAL  VESICLES. 

Congenital  Affections  of  the  Testis. 

It  is  scarcely  necessary  to  state  that  the  testicles  are  not  developed  in  the 
scrotum,  but  from  the  posterior  wall  of  the  abdominal  cavity,  so  that  they  lie 
at  first  behind  the  peritoneum  close  to  the  kidnejrs.  The  body  of  the  gland 
arises  from  the  so-called  genital  ridge,  which  is  covered  by  columnar  epithelial 
cells,  and  lies  to  the  mesial  side  of  the  Wolffian  body.  The  vasa  efferentia 
are  developed  from  the  tubules  of  the  latter  structure,  coming  into  relation  at 
a  later  date  with  the  seminal  tubules,  whilst  the  vas  deferens  is  formed  by  the 
Wolffian  duct. 

Occasionally  the  body  of  the  testis  is  entirely  absent,  whilst  a  few  cases  are 
on  record  of  absence  or  deficiency  of  the  vas.  Very  rarely  two  testicles  have 
been  developed  on  one  side,  and  have  both  found  their  way  into  the  scrotum 
{polyorchism) . 

The  passage  of  the  testis  from  the  abdominal  cavity  to  the  scrotum  takes 
place  at  about  the  end  of  the  eighth  month  of  intra-uterine  life.  '  The  guber- 
naculum  testis  is  the  active  agent  in  bringing  about  the  descent  of  the  testis. 
This  is  a  band  of  involuntary  muscular  fibres  which  traverses  the  inguinal 
canal,  and  establishes  important  connections  both  within  and  without  the 
abdominal  cavity.  Below  three  main  attachments  of  the  gubemaculum  may 
be  recognised,  viz.:  (a)  to  the  abdominal  wall;  (b)  to  the  pubis;  (c)  to  the 
bottom  of  the  scrotum.  Above,  the  gubemacular  fibres  are  chiefly  connected 
with  the  testicle ;  but  many  of  them  are  also  attached  to  the  peritoneum  on 
the  posterior  wall  of  the  abdomen.  By  the  traction  which  the  gubemaculum 
exerts  on  the  testicle  the  descent  of  that  organ  is  brought  about.  By  the  portion 
attached  to  the  abdominal  wall  the  testicle  is  pulled  down  to  the  internal 
abdominal  ring,  the  pubic  portion  drags  it  through  the  inguinal  canal,  whilst 
the  scrotal  part  finally  leads  it  into  the  scrotum. 

'  The  formation  of  the  processus  vaginalis  is  accounted  for  in  the  same  way. 
Some  of  those  gubemacular  fibres  which  are  inserted  into  the  peritoneum  drag 
down  the  peritoneal  diverticulum  which  lines  the  inguinal  canal  and  scrotum 
and  prepares  the  way  for  the  testicle.'  (Cunningham's  '  Manual  of  Anatomy,' 
vol.  1.,  pp.  426,  427.) 

Two  chief  forms  of  malposition  of  the  testis  are  described,  arising  either 
from  its  incomplete  or  abnormal  descent. 

I.  Incomplete  Descent  or  Retention  of  the  Testis.  —  The  testis  may 
remain  in  the  abdominal  cavity  attached  to  the  abdominal  wall  by  a  mesor- 
chium  (retentio  dbdominalis) :  more  frequently,  it  is  found  just  within  the 
internal  abdominal  ring  (retentio  iliaca ) ;  but  most  commonly  it  occupies  the 
inguinal  canal,  or  lies  just  outside  of  it  (retentio  ingyinalis).  The  organ  in  the 
latter  position  is  freely  mobile,  being  readily  pressed  up  towards  the  abdo 
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minal  cavity.  The  Causes  of  this  condition  must  be  looked  for  mainly  in 
some  abnormal  attachment  of  the  gubernaculum,  or  possibly  in  the  existence 
of  intra-uterine  peritonitis.  Less  commonly  a  contracted  condition  of  the 
external  abdominal  ring,  or  an  unduly  large  epididymis,  may  determine  its 
occurrence. 

The  condition  is  easily  recognised  by  the  absence  of  the  testicle  in  the 
scrotum,  whilst  in  the  inguinal  variety  the  organ  can  usually  be  detected  as 
a  small  moveable  swelling  about  the  size  of  a  horse-bean,  giving  the  charac- 
teristic testicular  sensation  on  pressure.  The  scrotum  on  the  affected  side  is 
imperfectly  developed. 

In  any  of  these  varieties  a  late  descent  of  the  testis  may  occur,  usually 
accompanied  by  a  congenital  hernia,  possibly  of  an  interstitial  type. 

2.  Malposition  of  the  Testis. — Two  distinct  forms  are  described  :  (a)  Ectopia 
Pcrinealis. — In  this  variety  the  testis  finds  its  way  into  the  perineum,  slippmg 
along  the  groove  between  the  thigh  and  the  scrotum.  It  may  exist  as  a  con- 
genital condition,  being  then  due  to  the  contraction  of  an  accessory  band  of 
gubemacular  fibres :  or  it  may  happen  in  consequence  of  a  late  descent  of  the 
testicle,  owing  to  atrophy  of  the  scrotum.  It  always  causes  considerable  in- 
convenience to  the  patient,  especially  on  sitting  or  riding.  (6)  Ectopia  Cruralis, 
— The  testicle  here  lies  on  the  inner  side  of  Scarpa's  triang^,  in  the  region  of 
the  saphenous  opening.  It  is  said  to  escape  along  the  crural  canal,  but 
more  probably  it  passes  down  the  inguinal  canal  as  usual,  and  then  finds  its 
way  over  Poupart's  ligament  to  this  situation,  guided  by  a  second  accessory 
band  of  gubernacular  tissue.  When,  as  not  uncommonly  happens,  a  con- 
genital hernia  also  exists,  it  may  travel  outwards  to  the  anterior  superior 
spine,  being  directed  there  b^  the  arrangement  of  the  fasciae,  as  in  a  femoral 
hernia  (extraparietal  interstitial  hernia,  p.  979). 

In  all  cases  of  retained  or  misplaced  testis  the  organ  is  atrophic,  and 
probably  functionally  useless.  At  first  it  is  normal  in  texture,  but  as  a  resulc 
of  frequently  repeated  injury  and  inflammation  it  is  likely  to  undergo  de- 
generative changes.  If  only  one  organ  is  afiected,  but  little  harm  follows ; 
but  if  both  are  involved,  the  individual  is  probably  sterile. 

Complications  of  a  Retained  or  Misplaced  Testicle. — Any  of  the  conditions 
to  be  described  hereafter  in  this  chapter  may  involve  a  retained  or  misplaced 
testicle,  just  as  if  it  were  in  the  scrotum,  and  give  rise  to  considerable  trouble, 
especially  when  the  organ  is  lying  in  close  proximity  to  the  peritoneum.  A 
testis  misplaced  or  retained  in  the  inguinal  canal  is  much  exposed  to  injury, 
and  a  subacute  traumatic  orchitis  often  occurs  ;  it  is  stated  that  such  organs 
are  very  prone  to  become  the  seat  of  malignant  disease  at  a  later  period  of  life, 
but  the  accuracy  of  this  statement  is  a  little  doubtfuU 

Treatment. — Taking  into  consideration  the  discomfort  occasioned  by  this 
condition,  as  well  as  the  risk  arising  from  the  tendency  to  malignant  disease, 
there  can  be  little  doubt  that  the  best  method  of  treatment  is  the  removal  of 
the  testicle.  Many  operations  have  been  devised  with  the  idea  of  placing  the 
organ  in  its  normal  position  in  the  scrotum,  but  the  majority  of  such  methods 
have  proved  useless,  owing  to  the  traction  required  and  the  defective  length  of 
the  spermatic  vessels  and  cord. 

Another  condition  met  with  congenitally  is  Inversion  of  the  testis,  the 
epididymis  lying  in  front,  and  the  body  of  the  organ  behind.  It  is  of  no 
clinical  significance,  except  that  in  careless  hands  it  may  be  injured  whilst 
tapping  a  hydrocele. 

Torsion  of  the  Spermatic  Cord,  resulting  in  acute  strangulation  of  the  testis, 
has  attracted  some  attention  of  late  years.  The  cause  still  remains  unknown, 
but  several  of  the  cases  recorded  have  been  associated  with  late  descent  of  the 
testicle,  and  others  have  been  attributed  to  twists  and  strains.  The  symptoms 
are  tolerably  characteristic :  the  patient  complains  of  an  acute  sickening  pain 
in  the  testis  which  persists  until  gangrene  has  supervened,  and  may  then  dis- 
appear ;  it  is  accompanied  by  a  certain  amount  of  pyrexia,  and  the  appearance 
of  a  tumour,  either  in  the  inguinal  region  or  in  the  scrotum.    The  testicle, 
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slightly  enlarged,  is  felt  below,  and  above  it  a  larger  mass,  consisting  of  the 
twisted  cord  and  the  congested  and  swollen  epididymis.  In  some  cases  the 
latter  swelling  has  been  crepitant,  owing  to  the  development  of  gases  due  to  its 

Eutrefaction.  The  condition  is  very  likely  to  be  mistaken  for  a  strangulated 
emia,  which  it  closely  resembles  ;  but  the  presence  of  fever,  and  the  absence 
of  abdominal  distension  and  of  faecal  vomiting,  are  important  distinctive  signs ; 
moreover,  constipation,  though  often  present,  is  never  absolute.  If  the  testis 
is  situated  in  the  scrotum,  the  cord  and  inguinal  canal  are  found  to  be  clear  ; 
whilst  if  in  the  canal,  the  affected  side  of  the  scrotum  is  empty.  The  only 
Treatment  possible  is  exploration  and  removal  of  the  inflamed  or  gangrenous 
testis  and  cord,  unless  the  case  is  seen  very  early,  when  it  may  be  feasible  to 
untwist  it. 

Ii^iiries  of  the  Testis  and  Oord. 

Ck>ntu8ion  of  the  Testis  is  a  very  common  form  of  injury.  It 
arises  from  blows,  kicks,  squeezes,  and  the  like,  and  is  always 
associated  with  immediate  pain  of  a  most  sickening  and  intense 
character,  which  is  not  only  experienced  in  the  testicle,  but  also 
radiates  along  the  cord  towards  the  loins  and  back,  and  down 
the  front  of  the  thigh.  Severe  shock  accompanies  the  pain,  and 
may  be  so  profound  as  to  lead  to  a  fatal  issue.  A  well-marked 
traumatic  orchitis  often  follows,  and  this  may  in  turn  induce 
atrophy  of  the  organ,  although  the  same  condition  sometimes 
occurs  without  much  evidence  of  inflammation,  as  a  result  of 
thrombosis  and  occlusion  of  the  spermatic  vessels,  A  haematocele 
is  also  induced  by  a  subcutaneous  lesion  of  this  nature.  Treatment 
consists  in  keeping  the  patient  in  the  recumbent  posture  with 
the  scrotum  well  raised,  and  in  applying  fomentations  or  an 
icebag. 

Penetrating  Wounds  or  Punctures  are  uncommon  except  as  a 
result  of  surgical  treatment  {cg,^  tapping  a  hydrocele).  A  certain 
amount  of  haemorrhage  usually  follows,  whilst  the  immediate 
lesion  is  associated  with  severe  testicular  pain.  If  the  wound 
becomes  septic,  the  tubules  are  likely  to  protrude,  and  a  hernia 
testis  may  result.  All  that  is  ordinarily  required  is  to  purify  the 
parts  and  allow  them  to  heal;  sutures  should  not  be  inserted 
into  the  tunica  albuginea.  If  the  gland  is  totally  disorganized, 
as  by  a  gunshot  wound,  castration  must  be  undertaken. 

Hematocele,  or  a  localized  collection  of  blood  in  the  tunica 
vaginalis  or  cord,  is  a  common  result  of  injuries. 

I.  HBematocele  of  the  Tunica  Vagixialis  arises  from  traumatism, 
such  as  a  sudden  blow  or  severe  strain,  and  occasionally  follows 
the  tapping  of  a  hydrocele  if  a  superficial  vessel  has  been  ruptured 
or  punctured,  or  if  the  body  of  the  testis  has  been  wounded  ;  it 
may,  however,  be  due  to  general  oozing  from  dilated  capillaries 
in  the  serous  membrane  owing  to  the  sudden  relief  of  tension. 
It  also  occurs  more  or  less  spK>ntaneously  in  connection  with 
malignant  disease.  The  History  generally  given  is  that  the 
patient  was  seized  with  a  sudden  sickening  pain  in  the  testicle, 
which  became  quickly  enlarged  without  any  evidence  of  inflam- 
mation.    If  blood  is  extravasated   at   the  same  time  into   the 
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scrotum,  the  integument  becomes  discoloured  in  the  course  of  a 
few  days  owing  to  a  diffusion  of  the  blood  pigment.  At  first  the 
swelling  is  smooth  and  fluctuating,  exactly  resembling  a  hydro- 
cele, except  in  the  absence  of  translucency ;  but  owing  to  a 
deposit  of  fibrin  on  the  walls  from  the  coagulation  of  the  blood,  it 
becomes  hard  and  firm  in  a  short  time,  closely  simulating  a  solid 
tumour.  In  slight  cases  the  blood  is  entirely  absorbed,  but  when 
the  eflfusion  is  considerable  the  coagulum  is  likely  to  persist.  On 
laying  open  such  a  swelling,  the  testicle  is  usually  found  in  a 
healthy  state,  whilst  the  enlarged  tunica  is  occupied  by  some 
blood-stained  brownish-yellow  fluid,  and  surrounded  by  a  mass 
of  fibrinous  coagulum,  part  of  which  is  deposited  in  laminae 
upon  the  walls,  and  part  remains  as  shreddy  masses  projecting 
into  its  lumen.  In  very  chronic  cases  the  walls  of  the  tunica 
become  thick  and  indurated,  and  may  even  undergo  calcareous 
changes.  Suppuration  is  sometimes  met  with  as  a  result  of 
auto-infection.  The  Diagnosis  of  a  haematocele  in  the  earlier 
stages  is  easily  made;  but  when  it  has  solidified  it  can  only 
be  suspected  by  the  history,  and  by  the  exclusion  of  other 
sources  of  enlargement,  whilst  an  exploratory  incision  or  puncture 
is  often  necessary  to  settle  the  diagnosis.  Treatment. — When 
the  patient  is  seen  soon  after  the  injury,  he  must  be  kept  at  rest, 
the  parts  elevated,  and  evaporating  lotions  applied ;  whilst  if  the 
effusion  is  large,  removal  of  a  portion  by  aseptic  tapping  will 
expedite  the  process  of  absorption.  In  more  chronic  cases  it  may 
be  necessary  to  lay  the  cavity  open  and  remove  its  contents,  whilst 
in  the  later  stages,  if  the  tunica  has  become  thick  and  indurated 
and  the  testis  atrophied,  castration  may  be  advisable. 

2.  HsBmatocele  of  the  Cord  is  but  rarely  seen.  It  is  due  to  the 
rupture  of  one  of  its  vessels,  as  a  result  of  injury  or  strain.  A 
swelling  of  considerable  size  rapidly  forms,  extending  along  the 
cord  from  the  inguinal  region  to  the  scrotum,  but  the  testis 
remains  free  and  unimplicated.  Such  a  condition  may  be  mis- 
taken for  an  omental  hernia,  but  on  careful  examination  the 
tumour  is  felt  to  be  more  uniform  in  consistency,  more  rounded 
in  outHne,  and  even  semi-fluctuating.  It  is  irreducible  and  with- 
out impulse,  whilst  the  history  of  the  case  will  assist  the  surgeon 
in  making  a  correct  diagnosis.  Treatment  in  the  early  stages 
consists  in  the  application  of  evaporating  lotions,  and  later  on,  if 
the  blood-clot  is  not  absorbed,  the  cavity  may  be  laid  open  and 
the  coagulum  removed. 

Rupture  of  the  Vas  Deferens  has  resulted  from  excessive  strain ; 
it  is,  however,  very  rare,  not  more  than  half  a  dozen  cases 
being  on  record.  It  may  affect  the  intra-abdominal  portion  of 
the  vas,  and  then  gives  rise  to  haemorrhage  from  the  urethra, 
together  with  some  amount  of  fever  and  hypogastric  pain,  leading 
possibly  to  atrophy  of  the  organ.  Rupture  of  the  scrotal  portion 
is  followed  by  enlargement  of  the  testis,  and  perhaps  scrotal 
haemorrhage.    This  was  associated  in  a  case  under  our  observa- 
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tion  with  haemorrhage  from  the  urethra  on  attempting  coitus 
shortly  after  the  accident,  and  subsequently  with  severe  pain 
and  swelling  of  the  testis  produced  by  the  same  act,  but  atrophy 
did  not  follow.  If  it  occasions  any  inconvenience,  it  is  best  treated 
by  castration. 

Inflammatory  Affections  of  the  Testis. 

Inflammation  of  the  Testicle  may  be  chiefly  confined  at  its 
onset  either  to  the  body  of  the  organ  or  to  the  epididymis ;  in 
the  former  case  the  term  Orchitis  is  applied  to  it,  in  the  latter 
Epididymitis ;  cither  condition  may  be  acute  or  chronic. 


ABC 

Fig.    402.— Diagrammatic   Sections   of   (A)   Orchitis.   (B)    Epididymitis 
AND  (C)  Hydrocele  of  Tunica  Vaginalis.     (Tillmanns.) 

Ho,  Testis;  N,  epididymis;  Hy,  hydrocele. 

Acute  Orchitis  most  frequently  results  from  injury,  but  it  is 
also  met  with  as  a  primary  affection  in  gouty  and  rheumatic 
individuals,  sometimes  arising  spontaneously ;  or  it  may  follow 
mumps,  typhoid,  or  other  eruptive  fevers,  as  a  result  of 
metastasis,  whilst  it  is  always  to  some  extent  associated  with 
epididymitis.  In  mumps  it  may  precede  the  parotid  lesion,  or 
may  even  occur  without  it. 

The  testicle  becomes  considerably  enlarged,  exceedingly  p)ain- 
ful,  and  tender  to  the  touch.  The  shape  of  the  organ  is  more  or 
less  globular  (Fig.  402,  A),  whilst  the  pain  is  of  a  peculiarly 
sickening  character,  extending  upwards  along  the  course  of  the 
cord  towards  the  back  and  loins.  The  scrotal  integuments 
become  red  and  infiltrated,  and  owing  to  the  acuteness  of  the 
process,  more  or  less  adherent  to  the  coverings  of  the  gland. 
A  plastic  or  serous  effusion  -  into  the  tunica  vaginalis  is  some- 
times present,  giving  rise  to  what  is  known  as  an  *  acute  hydro- 
cele.* Some  constitutional  disturbance  accompanies  the  process, 
the  temperature  being  elevated  two  or  three  degrees,  whilst 
vomiting  and  constipation  are  marked  symptoms.  It  is  unusual 
for  suppuration  to  ensue,  but  an  abscess  occasionally  forms,  and 
then,  after  the  pus  has  been  let  out,  a  hernia  testis  may  follow. 
Atrophy  is  a  more  common  sequela,  especially  in  adults,  being 
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caused  by  constriction  of  the  vessels  and  tubules,  owing  to 
organization  of  the  inflammatory  exudation. 

Acnte  Epididymitis  is  almost  always  due  to  the  extension  of  an 
inflammatory  process  from  the  urethra,  the  usual  cause  being 
gonorrhoea ;  it  occasionally  follows  the  passage  of  instruments  or 
the  lodgment  of  a  calculus ;  or  it  may  be  secondary  to  a  suppura- 
tive prostatitis,  unconnected  with  gonorrhoea.  It  is  ushered  in 
by  pain  in  the  inguinal  region  and  perhaps  in  the  hypogastrium 
along  the  course  of  the  vas  deferens,  which  soon  extends  to  the 
scrotum.  The  testicle  becomes  enlarged,  but  its  shape  is  thpt  of 
an  elongated  oval,  somewhat  flattened  laterally.  The  epididymis 
is  readily  felt  as  a  crescentic  swelling,  partially  overlapping 
the  gland  in  all  directions,  and  in  its  concavity  the  rounded  out- 
line of  the  anterior  wall  of  the  testis  can  usually  be  distinguished 
(Fig.  402,  B),  or  the  tunica  vaginalis  distended  with  fluid.  The 
scrotum  is  red,  oedematous,  and  adherent  to  the  testis,  whilst  the 
cord  is  infiltrated,  enlarged,  and  tender.  The  same  constitutional 
symptoms  are  met  with  as  in  orchitis.  Suppuration  is  perhaps 
more  common  than  after  the  latter  affection,  since  the  condition  is 
usually  due  to  a  suppurating  inflammation  of  the  deeper  parts  of  the 
urethra ;  but  it  is  a  rare  complication.  Atrophy  of  the  testis  is  a 
not  unfrequent  result  in  cases  which  are  not  efficiently  treated, 
the  plastic  material  exuded  into  the  epididymis  being  organized 
into  flbro-cicatricial  tissue,  and  constricting  the  spermatic  vessels ; 
an  acute  attack  of  double  epididymitis  may  in  this  way  render  the 
individual  sterile. 

The  Treatment  of  both  these  conditions  in  the  acute  stage 
consists  in  keeping  the  patient  in  bed,  with  the  scrotum  supported 
on  a  small  pillow.  The  part  is  assiduously  fomented,  except 
when  the  case  is  seen  very  early,  an  icebag  or  Leiter's  coil 
being  then  employed.  Leeching  should  not  be  utilized,  as  the 
triangular  leech- bites  are  very  liable  to  become  irritated  and 
septic,  and  never  heal  well  in  the  scrotum ;  if  local  abstraction 
of  blood  appears  desirable,  one  or  more  of  the  scrotal  veins 
may  be  punctured ;  the  haemorrhage  is  easily  arrested  by  elevating 
the  part.  Pain,  if  severe,  may  be  mitigated  by  a  hot  sitz-bath, 
or  by  morphia  suppositories.  As  regards  general  treatment, 
the  patient,  after  a  preliminary  dose  of  calomel,  is  kept  on 
a  fluid,  unstimulating  diet,  whilst  alkaline  purgatives  are  ad- 
ministered, with  the  addition  of  tincture  of  henbane  or  opium  as 
a  sedative ;  if  the  pulse  is  hard  and  the  temperature  high,  vinum 
antimonialis  in  10  minim  doses  is  also  beneficial.  When  the 
acute  stage  is  passed,  the  organ  usually  remains  enlarged,  and 
for  a  time  somewhat  tender ;  it  is  then  best  treated  by  strapping 
with  lead  plaster,  or  with  the  emplastrum  ammoniaci  cum 
hydrargyro.  This  must  be  continued  until  all  signs  of  thickening 
and  induration  have  disappeared. 

Subacute  or  chronic  forms  of  inflammation  are  also  met  with 
affecting  the  testis  or  epididymis,  either  as  a  consequence  of  the 
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above,  or  resulting  primarily  from  blows  or  strains.  The  charac- 
teristic enlargement  is  readily  detected,  associated  with  a  certain 
amount  of  tenderness.  A  useful  diagnostic  point  between  the 
chronic  epididymitis  following  gonorrhcea  and  that  due  to  syphilis 
is  that  the  former  usually  involves  the  globus  minor,  and  the 
latter  is  almost  limited  to  the  globus  major.  The  concUtion  is 
best  treated  by  strapping,  and  perhaps  the  administration  of 
small  doses  of  mercury  and  iodide  of  potassium  may  assist  in  the 
absorption  of  the  inflammatory  products.  Chronic  orchitis  is  very 
similar  to  the  enlargement  produced  by  syphilis,  from  which,  indeed, 
it  can  only  be  distinguished  by  the  absence  of  a  syphilitic  history. 

Tnbercnloiu  Disease  of  the  Testis  [Syn. :  Tabercolons  Sarcocele, 
ChroBic  TubeTCUlons  Orchitis). — This  alTectioD  is  most  commonly 
seen  in  young  adults  with  a  distinct 
tuberculous  history,  but  it  also  occurs  in 
otherwise  healthy  individuals.  It  may 
commence  as  a  primary  affection  of  the 
epididymis,  or  it  may  be  secondary  to 
tuberculous  disease  elsewhere. 

Pathological  Anatomy. — The  process 
originates  in  the  connective  tissue  of  the  i 
epididymis,  and  runs  its  usual  course, 
at  first  consisting  merely  of  miliary 
elements  deposited  around  the  vessels, 
which  by  their  coalescence  and  casea- 
tion lead  to  the  formation  of  cheesy 
masses,  and  these  at  a  later  stage  may 
emulsify  and  give  rise  to  abscesses.  It  F'o-  40j.  —  Tubercolods 
may  be  limited  to  anyone  part  of  the  mmnlv^  affhctino'' Vint 
epididymis  (most  often  the  globus  Epidiuvuis,  (Tkkvks" 
major),  or  may  widely  infiltrate  its  'Surgerv.') 
substance,  causing  a  general  enlarge- 
ment (Fig.  403).  In  the  latter  case  it  early  tends  to  spread,  either 
into  the  body  of  the  testis  or  along  the  vas  deferens.  The  corpus 
Highmorianum  becomes  first  involved  by  a  similar  deposit,  and 
finally  the  intertubular  connective  tissue  of  the  gland ;  this  is 
always  associated  with  overgrowth  of  the  epithelium  in  the  tuliuli 
seminiferi,  the  cells  after  a  time  undergoing  fatty  degeneration, 
Rnd  perhaps  to  such  an  extent  that,  on  microscopic  section,  the 
normal  appearance  of  the  organ  has  entirely  disappeared.  An 
abscess  may  form  within  it,  and  find  its  way  to  the  surface  by 
burrowing  through  the  tunica  albuginea,  the  visceral  and  pariet^ 
layers  of  the  tunica  vaginalis  having  previously  l)ecome  adherenL 
After  the  pus  has  escaped,  a  hernia  testis  is  likely  to  develop^ 
If  the  process  extends  upwards  along  the  cord,  the  vas  is  mainly 
implicated,  becoming  perceptibly  thickened,  the  other  structures 
of  the  cord  being  but  little  affected.  The  disease  spreads  along 
the  vas  on  the  outside  of  the  bladder  to  the  vesiculae  seminales  and 
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prostate,  and  may  even  involve  the  base  of  the  bladder,  the  ureters, 
and  kidneys.  Lastly,  general  dissemination  of  tuberculous  disease 
may  occur,  and  it  is  a  curious  fact  that  meningeal  mischief  is 
frecjuently  associated  with  genital  tuberculosis. 

Clinical  Signs. — The  disease  is  generally  unilateral,  although  the 
other  testicle  often  becomes  involved  at  a  somewhat  later  date. 
Its  onset  may  be  abrupt  or  gradual ;  in  the  former  case  the  attack 
simulates  an  acute  orchitis,  but  at  the  end  of  a  week,  although 
the  pain  subsides,  the  swelling  persists,  being  followed  by  the 
development  of  abscesses  containing  cheesy  pus.  In  the  more 
chronic  cases,  one  or  more  firm  and  indurated  nodules,  which  are 
free  from  tenderness,  are  felt  in  the  epididymis,  but  more  often 
the  whole  of  this  structure  is  found  to  be  enlarged  and  thickened, 
forming  a  painless  crescentic  swelling,  surrounding  the  posterior 
half  of  the  body  of  the  testis,  from  which  it  is  usually  separated 
by  a  deep  groove  or  sulcus.  The  epididymis  is  nodular  and 
craggy  to  the  feel,  and  may  be  of  unequal  consistency,  areas  of 
softening  being  interposed  between  portions  which  are  distinctly 
hard.  The  vas  is  early  thickened,  and  the  body  of  the  testis  may 
be  involved  and  enlarged,  the  line  of  demarcation  between  it  and 
the  epididymis  becoming  indistinct.  Testicular  sensation  remains 
as  long  as  any  normal  glandular  tissue  exists,  but  effusion  into 
the  tunica  vaginalis  is  not  usual.  When  suppuration  occurs, 
the  pain  increases,  especially  if  the  abscess  is  in  the  substance  of 
the  organ.  As  it  finds  its  way  to  the  surface,  the  skin  becomes 
adherent  to  the  testis,  and  is  red  and  congested.  Gradually 
fluctuation  manifests  itself,  and  escape  of  the  pus  may  be  followed 
by  a  hernia  testis.  An  abscess  forming  in  connection  with  the 
epididymis  is  less  painful,  and  may  attain  considerable  dimensions 
before  it  bursts  ;  it  never  gives  rise  to  a  hernia  testis.  Extension 
of  the  disease  to  the  seminal  vesicles  causes  no  characteristic 
symptoms,  and  is  only  detected  on  rectal  examination ;  when, 
however,  the  base  of  the  bladder  and  prostate  are  affected,  con- 
siderable dysuria  and  irritability  of  the  bladder  are  induced. 

The  differential  diagnosis  is  discussed  at  p.  1162. 

Treatment. — Amongst  the  rich,  if  seen  in  the  very  earliest  stage, 
when  only  a  small  nodule  exists  in  the  epididymis,  it  is  possible 
that  prolonged  residence  at  the  seaside,  or  a  sea-trip,  combined 
with  suitable  constitutional  treatment  and  local  strapping,  may 
lead  to  its  disappearance.  If  apparently  limited  to  one  portion  of 
the  epididymis,  the  disease  may  be  dealt  with  by  the  conservative 
measure  of  incision,  curetting,  and  applying  pure  carbolic  acid ; 
but  such  is  seldom  feasible,  since  the  disease  is  rarely  sufficiently 
localized. 

If  the  whole  epididymis  is  enlarged  and  solid,  and  the  body  of 
the  testis  more  or  less  normal,  fpididymectomy  may  be  undertaken. 
In  this  procedure  the  tuberculous  mass  is  freed  from  the  body  of 
the  organ,  the  spermatic  vessels  lying  on  the  inner  side  are  care- 
fully guarded,  and  the  vas  is  dissected  out  and  cleared  as  high  as 
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possible.  The  presence  of  an  abscess  or  sinus  is  no  contra- indica- 
tion, since  it  merely  involves  a  somewhat  freer  removal  of  scrotal 
integument.  Should  foci  exist  in  the  body  of  the  testis,  they  are 
likely  to  atrophy  subsequently,  or  they  can  be  scraped  out  at  a  later 
date.  In  this  way  the  function  of  the  gland  as  the  producer  of  a 
valuable  internal  secretion  can  be  retained,  although  its  use  as  a 
generative  organ  is  lost—a  retention  the  more  important  o^ving  to 
the  likelihood  of  the  other  testis  being  subsequently  invaded.  If 
the  vas  is  thickened  at  the  external  abdominal  ring,  it  need  not 
deter  the  surgeon  from  operating,  even  if  the  vesiculae  are  enlarged, 
since  tuberculous  disease  is  not  like  cancer  ;  if  the  great  bulk  of 
the  mischief  is  removed.  Nature  can  frequently  eliminate  any  small 
portion  that  remains.  In  such  cases  the  inguinal  canal  should  be 
freely  opened,  and  the  vas  traced  backwards  and  divided.  In  one 
case  thus  dealt  with,  the  bladder  was  distended  with  boracic  lotion, 
the  patient  placed  in  the  Trendelenburg  position  (p.  1105),  and  the 
vas  followed  back  along  the  side  of  the  bladder  nearly  as  far  as  the 
seminal  vesicles.  For  tuberculous  disease  of  the  seminal  vesicles, 
see  p.  1 164. 

Castration  (p.  1163J  is  reserved  for  cases  where  the  testis  is  dis- 
organized, and  its  value  as  a  secreting  gland  totally  destroyed.  Of 
course  the  cord  is  then  removed  also  after  its  division  as  high  up 


Syphilitic  Dlaaue  of  the  Testicle. — The  testicle  may  become 
affected  by  syphilis,  either  in  the  late  secondary  or  in  the  ter- 
tiary stage ;  most  commonly  it  results 
from  the  acquired  variety,  but  occa- 
sionally is  met  with  in  the  inherited. 

Secondary  Sn>hiUtic  Bpididymitia  is 
not  very  frequently  seen.  It  occurs  in 
the  form  of  a  chronic  enlargement  of  the 
epididymis,  associated  perhaps  with  a 
hydrocele,  about  six  to  twelve  months 
after  infection.  The  case  is  very  similar 
to  a  simple  chronic  epididymitis,  but 
the  nodular  thickening  mainly  involves 
the  globus  major,  and  is  usually  sym- 
metrical. It  readily  disappears  on  the 
administration  of  mercury. 

Tntiary  Syphilitic    (^cbitis    is   ob- 
served at  a  much  later  period  of  the 
disease,  even  twenty  or  thirty  years  after    ^'°  404.-Tertiarv  Svpri- 
.    ,    ..  ..     ■        ^ .  f   '  ■'       .1      .  .  LiTic  Disease  of  Tesiis 

infection.     It   is  not   unfrequently  bi-       withGummaoftheBody 
lateral.    Pathologically,  it  resembles  the       (Tnivbs'   Sdrobrv  ) 
majority  of  tertiary    manifestations   in 

consisting  of  a  diffuse  infiltration  accompanied  by  overgrowth  ol 
the  connective  tissue.  If  the  process  affects  equally  the  whole 
organ,  the  ordinary  syphilitic  sarcocele  or  sclerosis  of  the  testis 
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results ;  if  it  is  more  localized  in  its  distribution,  the  gummatous 
variety  is  said  to  be  present  (Fig.  404).  The  former  affection  is 
much  more  common  than  the  latter. 

In  the  tertiary  syphilitic  sarcocele,  the  body  of  the  testis  is 
primarily  involved,  and  becomes  evenly  enlarged  and  stony  hard. 
It  is  globular  in  outline,  frequently  accompanied  by  a  hydrocele, 
and  the  normal  testicular  sensation  early  disappears.  The  same 
process  occasionally  extends  to  the  epididymis  and  cord.  Sup- 
puration is  exceedingly  rare.  On  section  the  characteristic 
appearance  of  a  testicle  has  entirely  vanished;  the  tunica 
albuginea  is  much  thickened,  and  extending  from  it  through  the 
substance  of  the  organ  are  bands  of  connective  tissue,  represent- 
ing the  normal  septa ;  in  bad  cases  the  gland  substance  is  almost 
completely  destroyed. 

In  the  gummatous  variety  a  similar  condition  involves  the  greater 
part  of  the  organ,  but  in  addition  one  or  more  gummatous  foci 
are  present.  On  section  they  appear  as  yellowish-white  masses, 
fairly  well  defined,  and  since  the  central  portions  are  non-vascular, 
they  undergo  the  usual  degenerative  changes,  becoming  soft  and 
diffluent.  If  the  gumma  comes  to  the  surface  the  skin  may 
give  way,  and  a  deep  syphilitic  ulcer  with  a  sloughy  base  like 
wet  wash-leather  results.  Hernia  testis  very  rarely  follows  such 
an  occurrence.  The  clinical  features  of  the  gummatous  variety 
are  at  first  similar  to  those  of  the  former,  but  after  a  time  one 
portion  of  the  organ  becomes  prominent  and  painful,  and  as  this 
increases  in  size  the  central  parts  become  soft  and  fluctuating, 
and  finally  yield,  giving  exit  to  the  characteristic  gummy  contents. 
Under  suitable  treatment  the  swelling  in  each  of  these  varieties 
may  disappear  entirely,  leaving  the  testicle  either  of  normal  size 
or  atrophied  ;  but,  as  in  tuberculous  disease,  its  functional  utility, 
if  not  entirely  destroyed,  is  probably  considerably  impaired. 

For  the  differential  diagnosis  see  p.  1162. 

Treatment  consists  in  the  administration  of  iodide  of  potassium 
and  mercury,  whilst  the  hydrocele  may  be  tapped,  and  the  organ 
strapped  or  suppK>rted  by  a  suspender.  If  a  gummatous  ulcer  is 
produced,  it  may  be  possible  to  excise  the  greater  portion  of  the 
characteristic  slough  at  its  base;  but  in  all  cases  it  should  be 
dressed  with  lint  or  gauze  steeped  in  lotio  nigra,  or  some  other 
mercurial  preparation. 

Hernia  Testis  is  the  term  applied  to  a  protrusion  of  the  sub- 
stance of  the  gland,  more  or  less  infiltrated  with  granulation 
tissue,  through  an  opening  in  the  tunica  albuginea  and  skin  of 
the  scrotum.  It  arises  from  various  causes,  such  as  a  septic 
penetrating  wound  of  the  testis,  acute  suppurative  orchitis,  or 
from  a  chronic  abscess,  whether  simple  or  tuberculous  in  nature. 
It  is  rarely  produced  by  the  breaking  down  of  a  gumma,  owing 
to  the  extensive  infiltration  of  the  organ  with  fibro-cicatricial 
tissue,  and  necessarily  it  never  follows  suppuration  in  the  epi- 
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didymis.  It  is  always  preceded  by  a  condition  of  increased  pressure 
within  the  tunica  albuginea,  and  consequently  as  soon  as  an  aper- 
ture is  formed  in  this  membrane,  its  natural  elasticity,  allowing  of 
its  contraction,  forces  a  portion  of  its  contents  out  of  the  opening  ; 
this  may  even  proceed  to  such  an  extent  as  to  cause  the  whole  of 
the  substance  of  the  gland  to  protrude,  the  tunica  albuginea  being 
practically  turned  inside  out.  A  mass  resembling  granulation 
tissue  is  then  seen  to  project  through  an  opening  in  the  scrotum  ; 
it  is  often  somewhat  pedunculated  or  mushroom-like  in  shape, 
possibly  overhanging  the  margins  of  the  skin,  but  in  less  advanced 
cases  the  integument  may  be  distinctly  undermined.  A  consider- 
able discharge  of  pus  usually  accompanies  it.  The  condition  must 
be  distinguished  from  the  {ungating  growth  which  occasionally 
results  from  malignant  disease  of  the  organ,  when  the  protrusion 
consists  of  tumour  substance,  with  no  trace  of  testicular  tissue. 

The  Treatment  of  hernia  testis  usually  consists  in  extirpation 
of  the  organ,  especially  when  it  is  affected  by  tuberculous  disease. 
In  simple  cases  it  may  be  possible  to  obtain  healing  of  the  wound 
by  keeping  the  part  aseptic,  and  applying  pressure  by  means  of  a 
pad  of  gauze.  In  other  cases  it  may  be  possible  to  separate  the 
mass,  and  after  paring  the  edges  of  the  wound,  to  bring  them 
together  by  sutures,  and  thus  cover  in  the  gland  substance, 
which,  however,  remains  projecting  from  the  opening  in  the 
tunica  albuginea.     Such  proceedings  are  seldom  very  satisfactory. 

Tmnours  of  the  Testis  are  generally  malignant  in  character,  only 
one  non-malignant  form  being  at  all  common,  viz.,  fibro-cystic 
disease,  or  adenoma  testis. 

Fibro-Cystic  Disease  {Syn, :  Adenoma  Testis,  Cystic  Sarcocele). — 
This  condition  is  characterized  by  the  formation  of  a  tumour  of 
variable  size,  scattered  through  the  substance  of  which  are 
numerous  cystic  cavities,  lined  with  cuboidal  or  stratified  epithe- 
lium (Fig.  405).  These  cysts  are  usually  rounded,  but  occasionally 
tubular  in  shape,  and  may  communicate  with  one  another ;  they 
contain  serous  fluid  and  sometimes  intracystic  growths.  They 
are  surrounded  by  connective  tissue,  the  amount  and  character 
of  which  vary  greatly  in  different  cases.  It  consists  mainly  of 
simple  fibrous  tissue,  but  it  is  very  common  to  see  cartilaginous 
nodules  and  myxomatous  foci  scattered  through  its  substance. 
It  is  thus  veiy  similar  in  its  structure  to  the  simple  parotid 
tumour  (p.  787),  and  like  it  is  very  prone  after  a  time  to  undergo 
a  malignant  transformation.  According  to  Bland  Sutton  and 
Eve,  these  tumours  arise  from  the  remains  of  the  Wolffian  body 
or  mesonephros,  which  is  almost  always  normally  represented  in 
the  neighbourhood  of  the  globus  major  of  the  epididymis  by  the 
structure  known  as  the  organ  of  Giraldes  (paradidymis).  The 
testicle  can  be  found- in  most  cases  spread  out  in  a  thin  layer  over 
the  tumour  substance. 

Clinical  Signs. — This  condition  is  met  with  in  young  adults. 
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and  may  pos^bly  be  attributed  to  an  injury.  The  organ  steadily 
becomes  enlarged,  but  this  gives  rise  to  no  inconvenience  except 
by  its  size  and  weight.  It  is  round  in  outline  aijd  elastic  in  con- 
sistency, the  cord  remaining  unaffected  unless  malignant  disease 
supervenes.  When  of  great  size,  the  skin  of  the  scrotum  may 
ulcerate.  The  case  runs  a  chronic  course,  and  even  should  the 
growth  become  malignant,  the  change  of  type  only  appears  late 
in  the  disease. 

Treatment  consists  in  removal  after  an  exploratory  incision  has 
demonstrated  the  nature  of  the  growth. 

Other  non-malignant  tumours  have  been  described,  such  as 


Fig.  405.— Fibro- 


chondroma,  osteoma,  fibroma,  myxoma,  etc.,  but  they  are  ex- 
ceedingly uncommon,  if  they  occur  at  all  apart  from  sarcoma  or 
fibro -cystic  disease. 

-  Sarcoma  of  tlie  Teatie  commences  in  the  body  of  the  organ, 
either  within  the  first  decade  of  life  or  between  the  ages  of  thirty 
and  forty,  and  is  sometimes  a  sequela  of  late  or  imperfect  descent. 
It  is  usually  a  soft,  round-celled  growth,  faking  on  the  form  of 
&  lympho- sarcoma ;  in  other  cases  it  is  harder,  and  of  the  nature 
of  a  fibro-sarcoma.  Frequently  cartilaginous  nodules  are  incor- 
porated in  its  substance,  and  patches  of  myxomatous  tissue  or 
cystic  degeneration  from  haemorrhage  are  also  seen.  As  already 
stated,  it  is  sometimes  secondary  to  fibrocystic  disease.  It 
originates  in  the  connective -tissue  elements  of  the  organ,  the 
glaiidular  substance  t>eing  early  destroyed.  It  appears  as  a 
rounded  swelling,  and  at  first  its  outline  is  irregularly  smooth ; 
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as  the  disease  progresses,  however,  it  may  become  nodulated 
lErom  the  development  of  cysts.  The  tumour  may  attain  very 
large  dimensions,  but  the  cord  and  scrotal  tissues  only  become 
affected  in  the  later  stages,  and  then  ulceration  and  the  forma- 
tion of  a  fuugus  testis  occasionally  follow.  Secondary  growths 
are  always  found  in  the  lumbar  glands  and  internal  organs, 
whilst,  when  it  has  spread  beyond  the  tunica  albuginea,  involv- 
ing the  scrotal  structures,  the  inguinal  glands  may  be  similarly 
affected.  There  are  but  few  subjective  symptoms  at  first,  a 
feeling  of  weight  and  dragging  being  alone  experienced,  whilst 
testicular  sensation  is  soon  lost ;  but  at  a  later  date,  when  the 
cord  i3  involved,  pain  and  cachexia  become  very  marked.  The 
Gourse  of  these  cases  is  slow  up  to  a  certain  point,  but  the  tumour 
may  then  rapidly  increase  in  size,  spreading  along  the  cord  to  the 
interior  of  the  abdomen  even  in  the  course  of  a  few  weeks,  thereby 
rendering  removal  utterly  impossible,  although  it  would  have 
been  easily  practicable  at  an  earlier  period.  Treatment  consists 
in  the  extirpation  of  the  growth  with  the  testis  as  early  as  possible, 
the  cord  being  divided  high  up. 

Garcinoma  of  the  Testis  is  usually  of  the  encephaloid  t3rpe,  and 
arises  in  the  body  of  the  organ  as  a  soft  rapidly-growing  tumour, 
which  soon  extends  to  the  tissues  of  the  cord,  and  contracts 
adhesions  to  the  scrotum ;  ulceration  and  the  formation  of  a 
fungating  mass  follow,  whilst  secondary  deposits  are  found  in  the 
lumbar  and  inguinal  glands,  and  sometimes  in  the  viscera.  It  is 
impossible  to  distinguish  a  carcinoma  from  a  sarcoma  of  the  testis 
by  clinical  signs,  since  it  occurs  at  the  same  period  of  adult  life, 
although  never  in  children.  Very  rapid  growth,  and  early  enlarge- 
ment of  the  cord  and  lymphatic  glands,  point,  however,  to  cancer 
rather  than  sarcoma.     The  only  treatment  is  castration. 


Hydrocele. 

Any  collection  of  fluid,  other  than  pus  or  blood,  in  the  neigh- 
bourhood of  the  testis  or  cord,  is  termed  a  Hydrocele.  The  fluid 
usually  consists  of  serum,  but  in  some  forms  spermatozoa  are 
also  present,  and  in  rare  cases  it  may  consist  of  chyle  or  a  similar 
milky  fluid  (chylous  hydrocele).  Two  chief  varieties  are  described, 
according  to  whether  the  testis  or  the  cord  is  involved. 

I.  In  Hydrocele  of  the  Testis  the  fluid  is  contained  in  the  tunica 
vaginalis  (vaginal  hydrocele)  or  exists  as  a  circumscribed  swelling 
in  its  neighbourhood  (encysted  hydrocele). 

I.  A  Vaginal  Hydrocele  is  one  in  which  there  is  an  accumula- 
tion of  fluid  in  the  tunica  vaginalis,  and  the  following  varieties 
may  be  differentiated : 

(a)  Acute  Hydrocele  occurs  in  conjunction  with  acute  inflamma- 
tion of  the  testis  or  epididymis.  The  effusion  of  fluid  is  never 
abundant,  and  is  often  only  made  out  on  careful  examination; 
at  first  it  consists  of  jJigQaai,  as  in  all  acute  inflammations  of  a 
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serous  membrane,  and  is  therefore  spontaneously  coagulable.  It 
may  merge  into  the  chronic  type,  or  may  disappear  entirely, 
perhaps  leaving  a  few  adhesions. 

{b)  A  Congenital  Hydrocele  occurs  in  cases  in  which  the  funicular 
process  is  still  patent.  The  general  signs  of  a  vaginal  hydrocele, 
as  described  below,  are  present,  but  the  fluid  can  be  returned  by 
pressure  into  the  abdominal  cavity.  It  is  rarely  seen  in  others 
than  infants,  and  may  be  treated  by  the  application  of  evaporating 
lotion  to  the  scrotum,  whilst  a  light  truss  or  woollen  support  is 
placed  over  the  inguinal  canal,  as  for  congenital  hernia.  It  is 
often  associated  with  phimosis,  which  should  of  course  be  dealt 
with  by  circumcision.  If  it  persists,  it  may  be  treated  by  operation 
as  for  congenital  hernia,  to  which,  indeed,  it  frequently  leads. 

(c)  An  Infantile  Hydrocele  is  one  due  to  non- obliteration  of  the 
funicular  process  of  peritoneum,  except  at  its  upper  extremity. 
It  presents  the  signs  of  an  ordinary  acquired  hydrocele,  the  fluid, 
however,  extending  along  the  cord,  even  into  the  inguinal  canal. 
Its  treatment  is  the  same  as  for  an  acquired  hydrocele. 

(d)  A  Biloctdar  Hydrocele  is  one  in  which  there  is  an  additional 
loculus  without  the  abdominal  cavity,  communicating  by  a  neck  of 
variable  size  with  the  distended  tunica  vaginalis.  It  is  due  to  a 
persistence  of  the  intra-abdominal  portion  of  the  funicular  process 
between  the  peritoneum  and  internal  abdominal  ring;  this  becomes 
distended  with  fluid,  and  the  collection  burrows  downwards  in  front 
and  by  the  side  of  the  bladder  towards  the  pelvis.  We  have 
operated  on  a  similar  condition  in  a  woman,  originating  in  the 
upper  portion  of  the  canal  of  Nuck. 

(e)  Acquired  Vaginal  Hydrocele  is  the  most  common  variety. 
Oauses. — It  may  arise  idiopathically  in  middle-aged  persons,  and 
has  then  been  looked  on  as  resulting  from  some  functional 
disorder  rather  than  from  any  organic  change  in  the  membrane,  the 
normal  balance  between  secretion  and  absorption  being  disturbed. 
In  the  majority  of  cases,  however,  the  testicle  is  swollen  and 
perhaps  in  a  state  of  chronic  inflammation,  and  the  tunica  vaginalis 
thickened.  A  hydrocele  almost  always  accompanies  a  tertiary 
syphilitic  enlargement  of  the  organ,  but  is  uncommon  in  tubercu- 
lous or  malignant  disease.  Hydrocele  is  very  frequently  seen  in 
those  who  dwell  in  hot  climates,  probably  as  a  result  of  the  lax 
and  pendulous  conditions  of  the  scrotum  and  testicles.  In  India 
natives  always  support  the  scrotum. 

Signs. — Vaginal  hydrocele  appears  as  a  rounded  pyriform 
swelling  in  the  scrotum,  which  extends  for  a  variable  distance 
along  the  cord.  Its  tension  differs  with  the  amount  of  fluid 
present,  and  with  the  thickness  of  its  walls ;  it  is  generally 
elastic,  and  with  obvious  fluctuation.  The  cord  is  felt  distinctly 
above  the  rounded  upper  part  of  the  tumour,  and  the  testis  is 
generally  situated  posteriorly  (Fig.  402,  C),  although  it  projects 
forwards  into  the  cavity,  and  is  thus  not  readily  detected.     Its 
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position  may  be  ascertained  by  pressure  over  it,  when  the  charac- 
teristic testicular  sensation  is  evolved.  On  holding  a  light  close 
to  the  scrotum,  the  tumour  is  seen  to  be  translucent,  and  the 
position  of  the  testicle  can  be  demonstrated.  In  old-standing 
cases  the  walls  become  exceedingly  thick,  and  even  cartilaginous 
or  osseous  plates  have  been  observed  in  them  ;  the  translucency 
in  such  cases  will  be  lost.  Occasionally,  when  inflammation  has 
existed,  adhesions  may  form  between  the  testis  and  the  anterior 
wall,  and  irregularity  in  the  shape  of  the  tumour  is  thereby 
induced,  or  the  cavity  may  be  divided  into  compartments  by 
fibrous  bands  or  septa. 

It  is  scarcely  necessary  to  mention  that  there  is  no  impulse  on 
coughing,  and  that  the  tumour  is  dull  on  percussion.  When  the 
distension  is  very  great,  its 
weight  causes  a  dragging  pain  ; 
the  penis  becomes  buried  in 
the  swelling,  and  eczema  of  the 
scrotum  may  result  from  the 
urine  trickling  over  it.  The  fluid 
in  the  sac  is  yellowish  or  straw- 
coloured  ;  its  specific  gravity 
varies  from  1015  to  1025 ;  it 
contains  a  large  amount  of 
albumen,  especially  fibrinogen. 
In  old-standing  cases cholesterin 
may  also  be  present. 

The  Treatment  of  vaginal 
hydrocele  is  palliative  or  radical. 
PalliAtiTe  treatment  consists  in 
tapping  the  cavity  and  remov- 
ing the  fluid,  the  patient  being 
subsequently  directed  to  wear  a 
suspender,  and,  where  inflam-  ^ 
mation  of  the  testis  exists,  to 
apply  cooling  lotions.  In  infants 
it  can  often  be  cured  without 
tapping  by  simply  applying  an 
evaporating  lotion.  In  order  fa 
lap  a  hydrocele,  the  tumour  must  be  firmly  grasped  in  the  palm 
of  the  left  hand,  and  the  skin  over  its  anterior  wall  purified  and 
made  tense.  A  spot  at  the  an tero- inferior  margin  is  then  selected, 
as  free  from  vessels  as  possible,  and  a  fine  sterilized  trocar  and 
cannula  inserted  in  a  direction  almost  directly  upwards,  so  as 
to  pass  in  front  of  the  body  of  the  testis.  The  site  selected  for 
tapping  must  of  course  vary  with  the  position  of  the  testicle, 
which  should  be  previously  demonstrated.  The  fluid  having 
been  withdrawn,  the  cannula  is  removed,  and  the  puncture 
covered  with  some  wool  and  collodion.  The  condition  recurs 
after  a  longer  or  shorter  period,  and  the  operation  must  be  re- 
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peated  If  a  dirty  instrument  is  employed,  inflammation,  and 
even  suppuration,  may  follow,  whilst  if  a  vessel  or  the  body  of 
the  testis  is  punctured,  a  haematocele  may  result. 

Many  different  plans  have  been  suggested  for  the  Radical  treat- 
ment of  hydrocele.  It  is  unnecessary,  however,  to  do  more  than 
describe  the  two  most  frequently  adopted,  (i.)  Injection  of  the 
cavity  after  tapping  has  long  been  a  favourite  method.  Many 
different  reagents  have  been  employed,  such  as  port  wine,  tincture 
of  iodine,  solution  of  corrosive  sublimate  (i  in  500),  or  glycerine 
of  carbolic  acid.  Perhaps  the  best  is  the  tincture  of  iodine,  but 
that  contained  in  the  British  Pharmacopoeia  is  not  strong  enough, 
and  the  old  Edinburgh  tincture,  which  is  nearly  the  same  strength 
as  the  lin.  iodi,  B.P.,  should  be  employed.  The  amount  used 
varies  with  the  size  of  the  hydrocele,  but  for  one  of  moderate 
dimensions  it  will  suffice  to  inject,  after  tapping,  2  drachms  of  the 
tincture,  and  after  manipulating  it  well  within  the  cavity,  a  part, 
say  I  drachm,  is  allowed  to  escape.  Smart  inflammatory  reaction 
follows,  and  a  cure  will  probably  result,  either  from  obliteration 
of  the  vaginal  space  by  the  formation  of  adhesions,  or  by  impress- 
ing some  change  of  function  upon  the  serous  membrane.  In  a 
certain  percentage  of  cases  failure  may  be  expected,  and  this  is 
more  likely  to  happen  if  too  weak  an  irritant  has  been  employed, 
or  if  the  hydrocele  is  a  chronic  one  with  thick  and  indurated  walls, 
and  has  been  tapped  on  several  previous  occasions,  (ii.)  The 
open  method  of  operation  is  now  generally  adopted,  and  is  par- 
ticularly recommended  in  large  and  chronic  cases.  The  hydro- 
cele is  cut  down  on  through  an  incision  in  the  upper  part  of  the 
scrotum,  and  the  tunica  vaginalis  isolated  from  the  superjacent 
structures.  The  cavity  is  opened,  and  the  parietal  portion  of  the 
tunica  snipped  away  with  scissors  close  to  the  testicle.  A  number 
of  vessels  will  need  to  be  ligatured  ;  a  drainage-tube  is  inserted, 
and  the  wound  closed  in  the  ordinary  way.  The  results  of  this 
practice  are  most  satisfactory. 

2.  Encysted  Hydrocele  of  the  testis  occurs  in  two  main  forms, 
according  to  whether  it  arises  in  connection  with  the  epididymis 
or  the  body  of  the  testis. 

(a)  Encysted  Hydrocele  of  the  Epididymis  exists  usually  as  a 
rounded  globular  swelling,  tense  and  elastic  in  consistency,  and 
translucent.  It  is  situated  above  the  body  of  the  testis,  and 
close  to  the  head  of  the  epididymis  (Fig.  407).  As  a  rule,  it  does 
not  attain  a  size  greater  than  that  of  the  body  of  the  testis  itself, 
so  that  it  may  appear  as  if  a  double  testicle  was  present ;  the 
hydrocele  is,  of  course,  devoid  of  testicular  sensation.  Less 
frequently  it  may  attain  considerable  dimensions,  even  projecting 
below  and  around  the  testicle,  which,  though  enveloped  by  it, 
is  quite  distinct  from  it.  The  fluid  contained  within  these  cysts 
is  usually  milky  and  opalescent  in  appearance,  owing  to  an  ad- 
mixture of  semen  ;  under  the  microscope  spermatozoa,  either 
living  or  dead,  can  be  demonstrated ;   on  account  of  this  it  is 
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sometimes  termed  a  sfiermalocele.  The  specific  gravity  is  loiver  than 
that  of  ordinary  hydrocele  fluid,  and  there  is  but  little  albumen. 
The  origin  of  these  cysts  has  given  rise  to  much  discussion. 
They  are  of  a  very  different  nature  to  the  ordinary  vaginal 
hydrocele,  or  even  to  the  encysted  hydrocele  of  the  cord,  since 
the  walls  are  not  lined  with  en- 
dothelium, but  with  cuboidal  or 
columnar  epithelium.  They  arc 
probably  due  either  to  a  dilatation 
of  one  or  more  of  the  vasa  effer- 
entia  testis,  or  more  frequently  to 
distension  of  some  of  the  fcetal 
relics  always  found  near  the  head 
of  the  epididymis,  especially  of 
those  known  as  Kobelt's  tubes; 
these,  as  also  the  vasa  efferentia 
testis,  are  derived  from  the  tubules 
of  the  Wolffian  body,  differing, 
however,  from  them  in  not  be- 
coming attached  to  the  body  of 
the  testis  (Fig, 44).  They  are  thus 
homologous  with  the  parovarian 
cysts  found  in  the  female.  Smaller 
pedunculated  cystscontaining  clear 
serum  are  sometimes  met  with  in 
this  region,  arising  from  a  disten- 
sion of  the  hydatid  of  Morgagni, 
which  is  developed  from  the  re- 
mains of  the  Mullerian  duct. 

Trvatment  is  conducted  along 
the    same    lines    as    for    vaginal 
hydrocele,  viz.,  by  tapping   as  a 
palliative  measure,  and  injection  or  excision,  in  order  to  establish 
a  radical  cure. 

(i)  Encysted  Hydrocele  of  the  Tunica  Albuginea  is  a  condition  rarely 
seen,  consisting  of  a  small  collection  of  serous  fluid  beneath  the 
visceral  portion  of  the  tunica  vaginalis.  It  is  probably  due  to 
dilatation  of  lymphatic  spaces,  and  has  absolutely  no  clinical 
significance. 

II,  Hydrocele  of  tlie  Oord  occurs,  as  already  described,  in  con- 
nection with  the  congenita]  and  infantile  varieties  of  vaginal 
hydrocele.  If  limited  to  the  cord,  it  exists  in  one  of  two  forms, 
the  encysted  or  the  diffuse. 

I .  Encysted  Hydrocele  of  tbe  Oord  arises  from  imperfect  oblitera- 
tion of  the  funicular  process  of  peritoneum,  the  patent  portion 
becoming  distended  with  fluid  and  giving  rise  to  a  cavity  lined 
■  with  endothelium.  It  is  usually  detected  as  a  rounded  elastic 
swelling,  occupying  the  inguinal  canal,  moving  freely  up  and 
down  within  it.     The  upper  border  is  aharply  limited,  and  ia 
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favourable  cases  transluceacy  can  be  demonstrated.  On  fixing 
tbe  testicle  the  cyst  is  no  longer  nioveable.  The  fluid  contained 
within  it  is  identical  in  nature  with  that  in  a  vaginal  hydrocele. 
In  the  female  a  similar  condition  arises  from  imperfect  obliteration 
of  the  canal  of  Nuck,  giving  rise  to  what  is  known  as  a  hydrocele 
of  the  round  liganuni.  Treatment  consists  in  removal  of  the  fluid 
by  tapping,  or,  if  a  more  radical  proceeding  is  necessary,  injection 
or  excision. 

2.  Diffnaa  Hsrdrocale  of  the  Cord  is  but  rarely  seen.  It  results 
from  a  diffuse  cedema  of  its  cellular  tissue,  and  presents  on  exami- 
nation a  fusiform  or  sausage -shaped  tumour,  which  extends  along 
the  cord  for  a  variable  distance. 

The  term  Oliylonfi  Hydrocele  is  applied  to  a  distension  of  the 
tunica  vaginalis  with  a  chylous  fluid,  recognised  by  being  milky 
in  appearance,  and  under  the  microscope  seen  to  consist  of  a 
feitty  emulsion.  Several  modes  of  origin  have  been  suggested, 
but  none  are  very  satisfactory.  In  a  case  recently  under  treat- 
ment, a  series  of  dilated  lymphatics  filled  with  a  similar  fluid 
extended  upwards  from  the  testicle  to  the  inguinal  canal. 

Varicocele. 

A  varicose  condition  of  the  pampiniform  plexus  is  very  com- 
monly met  with  in  young  men,  but  seldom  in  those  of  advanced 
age,  except  when  it  has  become  chronic, 
or  is  due  to  malignant  disease  of  the 
kidney  (p.  1067),  It  usually  occurs  in 
individuals  with  a  lax  and  pendulous 
scrotum,  and  is  often  associated  with 
masturbation,  which  induces  abnormal 
vascularity  of  the  testis.  It  may  also 
be  caused  by  the  pressure  of  a  truss 
applied  for  the  relief  of  a  hernia.  It  is 
almost  invariably  on  the  left  side,  and 
the  reasons  given  for  this  are  as  follows  : 
{a)  Tbe  left  testis  usually  hangs  lower- 
than  the  right,  and  hetice  the  spermatic 
veins  are  longer  and  exposed  to  greater 
I  blood  pressure,  {b)  The  left  spermatic 
n  opens  into  the  left  renal  vein  at 
right  angles,  and  no  valve  is  present 
at  the  orifice,  whilst  that  on  the  right 
side. opens  obliquely  into  the  vena  cava 
and  is  valved.  [c)  The  presence  of  the 
sigmoid  flexure  on  the  left  side  of  the 
body,  and  its  distension  by  accumulated 
faeces  as  a  result  of  constipation,  may  lead  to  pressure  on  the 
abdominal  portion  of  the  left  spermatic  vein. 
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A  varicocele  is  characterized  by  the  presence  of  a  soft  irregular 
swelling  in  the  scrotum,  which  is  somewhat  pyramidal  in  shape, 
the  main  mass  being  below  and  slightly  overlapping    the   testis, 
and  the  apex  above.     It  consists  of  dilated  and  tortuous  veins 
the  outlines  of  which  can  often  be  seen  through  the  skin  ;  they 
impart  a  sensation  to  the  finger  which  has  been  likened  to  a  col- 
lection of  worms  in  a  bag  ;  there  is  a  distinct  impulse  down  the 
veins  on  coughing.     On   assuming  the  recumbent   posture  the 
swelling  almost  disappears,  owing  to  the  vessels  being  emptied 
of  their  contained  blood ;  if  pressure  is  subsequently  applied  over 
the  external  abdominal  ring,  and   the  patient  allowed  to  stand, 
the  tumour  reappears,  filling  from  below  upwards.     A  sensation 
of  weight  and  pain  usually  accompanies  a  varicocele,  whilst  severe 
neuralgia  of  the  testis  may  be  induced.     It  is  a  frequent  source  of 
seminal  emissions,  and  may  result  in  testicular  atrophy.    Phlebitis 
is  liable  to  follow  an  injury,  and  may  lead  to  a  spontaneous  cure ; 
if  one  of  the  dilated  veins  is  ruptiu-ed,  severe  haemorrhage  ensues, 
causing  a  diffuse  haematocele  of  the  cord.     In  favourable  cases 
the  condition  disappears  spontaneously. 

The  Diagnosis  of  varicocele  is  easily  made,  the  only  condition 
for  which  it  is  likely  to  be  mistaken  being  an  omental  hernia ; 
the  difference  between  the  two  conditions  has  been  discussed  at 
p.  981. 

The  Treatment  of  slight  cases  of  varicocele  consists  of  support- 
ing the  testicle  and  scrotum  by  means  of  a  well-fitting  suspender, 
whilst  the  patient  is  also  instructed  to  bathe  the  parts  with  cold 
water  night  and  morning,  and  to  take  such  measures  as  shall 
ensure  a  daily  action  of  the  bowels. 

Radical  Treatment  by  excision  of  the  veins  is  advisable  in 
neuralgic  cases,  where  atrophy  of  the  testis  is  threatening,  or  in 
order  to  fit  the  patient  for  admission  into  any  of  the  public  services. 
The  operation  is  conducted  as  follows  :  The  pubic  region  having 
been  shaved  and  purified,  an  incision i finches  long  is  made  in  the 
direction  of  the  cord,  with  its  centre  a  little  below  the  external 
abdominal  ring.  The  structures  of  the  cord  are  raised  on  the 
fingers,  and  the  coverings  divided,  so  as  to  expose  the  spermatic 
veins  at  their  upper  end.  Two  main  branches  are  usually  found  in 
this  situation,  but  occasionally  there  is  only  one.  These  are  cleaned 
and  carefully  isolated  from  the  other  structures  of  the  cord,  and  a 
ligature  is  applied  to  them  at  the  external  abdominal  ring.  The 
vessels  are  now  clamped  with  a  pair  of  Spencer  Wells'  forceps 
below  the  ligature,  and  divided  between  it  and  the  forceps.  The 
lower  end,  grasped  by  the  forceps,  is  stripped  downwards, 
so  as  to  free  the  pampiniform  plexus  from  the  other  elements 
of  the  cord,  and  the  dissection  can  be  carried  nearly  as  far  as 
the  epididymis  by  drawing  the  testicle  up  into  the  wound. 
The  lower  end  of  the  veins  is  ligatured  in  one  or  two  portions, 
and  divided.     By  this  means  tlie  whole  varicocele  is  removed. 
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If  the  scrotum  is  pendulous,  and  the  testicle  hangs  low,  it  may 
be  advisable  to  raise  it  by  tying  the  upper  and  lower  ligatures 
together,  care  being  taken  not  to  pull  them  off  in  so  doing  ; 
perhaps  it  is  wiser  to  introduce  a  suture  through  the  divided 
ends  of  the  veins  above  and  below,  which  are  purposely  left  long. 
The  wound  is  then  closed  without  a  drainage-tube,  and  dressed 
as  usual.  The  patient  is  kept  in  the  recumbent  posture  for  ten 
days  or  a  fortnight,  until  a  firm  cicatrix  has  formed.  This  method 
of  treatment  is  infinitely  superior  to  that  often  practised  of  ex- 
posing the  veins  in  the  scrotum,  since  a  wound  in  the  groin 
always  heals  much  more  readily  than  one  in  the  scrotum  ;  whilst 
it  is  easier  to  dissect  the  veins  out  from  above,  where  only  one 
or  two  trunks  exist.  The  venous  return  after  the  operation  is 
maintained  by  the  vein  or  veins  running  with  the  artery  to  the  vas 
in  the  posterior  portion  of  the  cord. 

Neuralgia  of  the  Testis  is  characterized  by  the  organ  becoming 
exquisitely  tender  and  painful,  although  apparently  healthy.  It 
usually  occurs  in  young  adults  of  nervous  temperament,  or  in 
middle-aged  gouty  men.  It  is  not  uncommonly  associated  with 
a  varicocele.  The  pain  is  usually  paroxysmal  in  character,  and 
very  intractable. 

Treatment  must  be  directed  mainly  to  the  general  health,  con- 
sisting in  the  administration  of  nerve  tonics,  such  as  iron  and 
quinine,  whilst  locally  sedatives,  such  as  belladonna  and  aconite, 
may  be  applied.      It  is  also  advisable  for  a  suspender  to  be  worn . 

Atrophy  of  the  Testis  results  from  several  causes :  (i.)  It  may 
be  due  to  a  congenital  arrest  of  development,  as  met  with*  in 
displacement  or  late  descent,  (ii.)  It  is  most  frequently  the  con- 
sequence of  inflammatory  affections,  either  of  the  body  or  epi- 
didymis, owing  to  the  cicatricial  contraction  caused  thereby  lead- 
ing to  compression  of  the  vessels.  It  occasionally  follows  the 
metastatic  orchitis  of  mumps,  especially  in  adults,  whilst  it  is 
also  due  to  syphilitic  disease,  (iii.)  It  arises  from  impaired 
nutrition,  as  after  the  division  of  the  spermatic  arteries  in  opera- 
tions for  varicocele  or  hernia,  or  from  compression  of  the  cord  by 
closing  the  inguinal  canal  too  firmly  in  the  operation  for  the 
radical  cure  of  hernia,  (iv.)  Chronic  congestion  of  the  organ,  as 
by  a  varicocele,  may  induce  atrophy ;  whilst  Cy,)  sexual  excesses 
are  also  stated  to  lead  to  it.  If  unilateral,  it  is  of  comparatively 
little  importance ;  but  where  both  organs  are  affected,  sterility  is 
sure  to  result,  and  the  patient,  if  previously  young  and  healthy, 
is  likely  to  become  depressed  in  spirits  and  melancholic.  This 
may  be  due  in  part  to  mental  causes,  but  also  in  measure  to  the 
absence  of  seminal  secretion,  the  reabsorption  of  which  into  the 
system  is,  according  to  Brown-Sequard,  an  important  factor  in 
the  maintenance  of  a  vigorous  state  of  mind  and  body. 
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General  Diagnosis  of  Scrotal  Tnmonrs. 

When  a  patient  presents  himself  for  examination  with  a  swelling 
in  the  scrotum,  the  surgeon  has  to  decide  whether  it  is  a  hernia, 
a  hydrocele,  a  haematocele,  a  varicocele,  or  a  solid  enlargement  of 
the  testis,  and,  if  the  latter,  of  what  nature.     The  first  point  to 
which  attention  is  directed  is  the  condition  of  the  cord  immediately 
below  the  external  ring.     If  this  is  of  normal  size  and  consistency, 
hernia  and  diffuse  hydrocele  of  the  cord  are  thereby  excluded, 
whilst  the  existence  of  a  rounded  tense  swelHng,  moveable  within 
the  canal,  but  becoming  fixed  on  holding  the  testis,  indicates  that 
an  encysted  hydrocele  of  the  cord  is  probably  present.     When, 
however,  the  cord  is  more  or  less  masked,  further  examination 
speedily  determines  whether  a  hernia,  or  a  difiuse  hydrocele  or 
haematocele  of  the  cord  exists,  since  the  former  is  often  reducible, 
has  an  impulse  on  coughing,  and  is  rounded  or  nodular  in  outline, 
and  the  latter  are  sausage-shaped,  always  irreducible,  and  semi- 
fluctuating. 

When  the  swelling  is  purely  scrotal,  inspection  and  manipula- 
tion will  at  once  decide  if  it  is  a  varicocele,  by  its  characteristic 
feel,  by  its  disappearance  on  assuming  the  recumbent  posture, 
and  filling  again  from  below  on  standing  up.  If  the  swelling  is 
rounded  in  outline,  the  next  point  to  be  determined  is  whether  it 
is  sohd  or  fluid.  If  fluid,  it  is  probably  a  hydrocele,  or  the  early 
stage  of  a  haematocele ;  the  translucency  of  the  former,  and  the 
sudden  appearance  and  non- translucency  of  the  latter,  should 
sufiice  to  demonstrate  its  nature.  It  is  possible  that  the  hydrocele 
is  merely  a  secondary  complication,  and  hence  no  final  opinion 
should  be  given  until  it  has  been  tapped,  and  the  condition  of  the 
body  of  the  testis  investigated.  If,  however,  a  solid  mass  exists 
in  the  scrotum,  it  is  either  a  haematocele  in  its  later  stages,  or 
some  form  of  sarcocele,  whether  simple,  syphilitic,  tuberculous,  or 
neoplastic.  A  hamatoceh  is  possibly  recognised  by  its  history, 
and  by  there  being  a  fluid  centre  to  the  swelling,  surrounded  by 
solidified  tissue.  Chronic  orchitis  and  syphilitic  enlargement  of 
the  testis  are  so  much  alike  as  to  render  diagnosis  always  uncer- 
tain in  the  absence  of  a  distinct  syphilitic  history;  but  if  the 
swelling  is  extremely  hard,  with  a  smooth  and  regular  outline, 
without  testicular  sensation,  limited  to  the  body  of  the  testis,  and 
accompanied  by  a  hydrocele,  it  is  probably  syphilitic.  Tuberculous 
disease,  on  the  other  hand,  occurs  more  frequently  in  younger 
individuals  than  does  the  syphilitic  variety,  whilst  the  epididymis 
is  usually  first  attacked,  becoming  nodulated,  the  cord  is  early 
implicated,  hydrocele  is  rare,  suppuration  is  frequent,  and  tes- 
ticular sensation  remains  till  the  body  of  the  testis  is  disorganized. 
Tumours  always  impart  a  distinct  sense  of  weight  to  the  hand, 
quite  diffierent  to  that  noticed  in  tuberculous  or  syphilitic  disease ; 
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if  a  simple  tumour  is  present,  it  is  rounded,  slow  in  growth,  and 
the  cord  is  unaffected.  Malignant  disease  is  characterized  by 
rapid  growth,  more  severe  pain,  and  early  implication  of  the 
structures  of  the  cord  and  of  the  lumbar  lymphatic  glands.  The 
enlargement  of  both  testes  is  in  favour  of  tubercle  or  syphilis 
rather  than  of  malignant  disease.  A  certain  small  number  of 
cases  will  remain  where,  in  spite  of  every  care,  the  nature  of  the 
mass  is  still  a  matter  of  doubt ;  in  such  the  diagnosis  cannot  be 
established  without  puncture  or  an  exploratory  incision. 

Whilst  weighing  carefully  the  local  conditions,  we  must  not 
omit  to  thoroughly  investigate  and  appreciate  the  general  history 
and  condition  of  the  patient,  his  age,  appearance,  previous  habits 
and  illnesses,  etc.  At  the  same  time,  an  examination  of  the 
internal  organs  should  be  made  to  ascertain,  as  far  as  possible, 
the  existence  or  not  of  concurrent  disease,  e.g.,  tuberculous  disease 
of  the  lungs  or  kidneys,  or  secondary  malignant  deposits. 

Oastiation  is  required  for  many  different  conditions,  which  have 
been  already  described,  e,g.f  for  malposition,  tuberculous  disease, 
old-standing  hsematoceles,  and  simple  or  malignant  tumours ;  it 
has  also  been  undertaken  ifor  chronic  enlargement  of  the  prostate. 
The  operation  is  conducted  as  follows :  The  pubes  and  perineum 
having  been  previously  shaved  and  purified,  the  surgeon,  standing 
on  the  same  side  of  the  patient  as  the  organ  to  be  removed, 
makes  an  incision  down  to  the  testis.  If  large  and  adherent  to 
the  scrotal  tissues,  the  incision  must  necessarily  involve  the 
scrotum,  but  wherever  practicable  it  is  wise  to  avoid  the  scrotal 
integuments,  making  the  incision  over  the  cord.  It  should  always 
extend  upwards  as  far  as  the  external  abdominal  ring,  so  as  to 
enable  the  structures  of  the  cord  to  be  divided  high  up,  a  most 
important  matter  in  tuberculous  and  malignant  disease;  the 
inguinal  canal  can  then  also  be  closed,  if  necessary.  The  testis 
or  tumour  is  enucleated  from  its  surroundings,  and  the  cord 
isolated  and  divided  as  high  as  possible,  after  transfixing  and 
securely  ligaturing  it  with  silk.  Some  surgeons  prefer  to  separate 
the  tissues  of  the  cord,  and  to  take  them  up  individually,  but  this 
is  a  matter  of  little  importance.  The  stump  should  not  be 
allowed  to  slip  back  into  the  canal  until  all  bleeding  has  completely 
stopped,  and  it  has  been  suggested  that  the  cut  end  of  the  vas 
should  be  touched  with  pure  carbolic  acid  as  a  precautionary 
measure.  Considerable  attention  was  formerly  directed  to  the 
condition  of  the  pulse  at  the  moment  when  the  cord  was  divided, 
and  it  was  a  regular  instruction  to  the  anaesthetist,  that  if  ether 
was  being  administered  it  should  be  pushed,  whilst  the  amount  of 
chloroform  should  be  diminished.  Such  a  distinction,  however, 
is  unnecessary,  since  it  is  now  fully  recognised  that  one  of  the 
best  means  of  preventinpj  shock  is  the  maintenance  of  complete 
anaesthesia,  the  medul'ary  centres  being  thereby  guarded  from  the 
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action  of  afferent  stimuli ;  consequently,  it  is  only  necessary  that 
the  patient  should  be  fully  under  the  influence  of  the  anaesthetic 
All  bleeding  points  in  the  scrotum  are  now  secured  by  ligature, 
and  these  may  be  numerous ;  the  wound  is  closed  by  sutures,  a 
drainage-tube  being  inserted  in  the  scrotum,  and  by  choice  coming 
to  the  surface  at  the  upper  end  of  the  wound,  that  is,  as  far  from 
the  perineum  as  possible. 

In  the  performance  of  double  castration,  it  is  recommended  to 
make  two  crescentic  flaps  from  side  to  side,  so  as  to  include 
between  them  a  portion  of  the  scrotal  integument,  in  order  to 
reduce  the  subsequent  redundancy  of  unnecessary  tissue. 

Affections  of  the  Vesiculsd  Seminales. 

Acnte  VeaicuUtiB  is  not  often  met  with,  but  sometimes  arises,  in  association 
with  prostatitis,  as  a  complication  of  gonorrhoea.  It  is  characterized  by 
deep-seated  pain  in  the  perineum,  together  with  irritability  of  the  neck  of 
the  bladder  and  increasing  frequency  of  micturition.  De^aecation  becomes 
painful,  and  on  examination  of  the  rectum  the  vesiculx  can  be  felt  enlarged 
and  tender.  If  suppuration  ensues,  an  abscess  forms,  which  usually  bursts 
into  the  rectum,  but  sometimes  into  the  bladder  or  peritoneal  cavity.  As  a 
rule,  the  condition  disappears  pari  passu  with  the  gonorrhoea ;  but  when  sup- 
puration has  supervened,  it  is  advisable  to  open  the  abscess  by  a  deep  incision 
through  the  perineum,  guided  by  a  finger  in  the  rectum. 

Subacute  or  Chronic  Vesiculitii  is  not  uncommon,  the  latter  condition  being 
often  associated  with  prostatitis,  and  one  of  the  most  frequent  causes  of  gleet. 
Seminal  emissions  and  priapism  may  be  caused  by  it.  and  the  enlarged  organ 
can  be  felt  through  the  rectum.  A  good  deal  of  pain,  often  referred  to  the 
back,  is  experienced.     The  treatment  is  the  same  as  for  chronic  prostatitis. 

Tuberculous  Disease  attacks  the  vesiculae  seminales  as  a  result  of  extension 
from  the  testis  along  the  vas,  being  almost  always  associated  with  similar 
disease  of  the  prostate  and  base  of  the  bladder.  The  organs  can  be  felt 
enlarged,  and  it  suppuration  occurs,  the  abscess  may  burst  into  the  rectum  or 
bladder,  or  possibly  into  both,  a  recto- vesical  fistula  being  thereby  developed. 
It  is  possible  to  reach  the  vesiculae  through  a  semilunar  incision  in  the 
perineum,  displacing  the  rectum  backwards,  and  the  bladder  and  prostate 
forwards,  or  from  behind  by  removing  the  coccyx  and  part  of  the  sacrum, 
as  in  Kraske's  operation.  When  exposed,  complete  excision  is  sometimes 
possible,  or  an  opening  is  made  into  them,  and  the  cheesy  contents  scooped 
out. 

Affections  of  the  Scrotum. 

Injuries  of  the  Scrotum. — Contusions  and  blows  give  rise  to  ecchymosis, 
which  may  be  so  extensive  as  to  warrant  the  term  hamatoma  scroti  which  has 
been  applied  to  it. 

Incised  wounds  may  affect  the  skin  and  subcutaneous  tissues,  or  may  lay 
open  the  tunica  vaginalis,  with  or  without  protrusion  of  the  testicle.  All  that 
is  needed  in  such  cases  is  to  render  the  wound  aseptic,  and  to  deal  with  it  on 
general  principles.  Considerable  destruction  of  scrotal  tissue  may  be  repaired 
by  transplantation  of  flaps  from  the  inguinal  region,  or  by  grafting  according 
to  Thiersch's  method. 

Cellulitis  of  the  Scrotum  most  commonly  results  from  extravasation  of  urine, 
for  which  see  p.  1133.  It  may  occasionally  arise  from  other  causes,  but  needs 
no  special  description. 

(Eidenui  of  the  Scrotum  is  usually  due  to  dropsy,  being  often  associated  with 
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j^neral  anasarca  and  aaciles.  It  may  attain  considerable  dimensions.  Atult 
inflammatory  ajcma  of  the  scrotum  is  a  term  sometimes  applied  to  erysipelas 
affecting  this  region,  on  account  of  the  absence  of  the  vivid  red  colour  usually 
associBted  with  that  affection.  Considerable  oedema  is  always  present,  and 
gangrene  of  the  skin  may  result.  As  soon  as  the  eangrene  becomes  limited,  it 
should  be  excised,  and  the  margins  of  the  wound  brought  together  by  sutures, 
or  allowed  to  heal  by  granulation. 

BerotAl  Fiitnla  are  usually  due  to  the  bursting  of  abscesses  In  connection 
with  the  urethra  (see  Perineal  Abscess), 

8I111UM  of  the  ScTotnm  are  often  found  in  connection  with  tuberculous  or 
syphilitic  disease  of  the  testicle. 

Ecienw  of  tht   Scrottun   is  a  troublesome  alfeclion,  giving  rise   to  great 


Fio.  409,— Epithelioma  Scroti 


Paraffin  Eczemi 


pnititus  and  irritation.  It  results  from  the  presence  of  pediculi,  but  the 
more  chronic  forms  occur  amongst  workers  in  tar  and  parafliD,  and  also  in 
chimney-sweeps,  being  due  to  the  constant  irritation  of  the  corrugated  scrotal 
Integument  by  dirty  clothes.  It  is  characterized  by  the  presence  of  warty 
outgrowths,  and  not  unfrequently  runs  on  to  epithelioma,  originating  the  con- 
dition known  as  chimHty-iwtep's  OT  paraffin  cancer  (Fig.  409).  The  usual  charac- 
teristics of  such  a  new  growth  are  present,  aud  in  some  of  the  deeper  cells 
particles  of  soot  have  been  demonstrated.  The  iuguinal  glands  are  usually 
involved,  but  not  till  late,  and  the  progress  of  the  case  is  slow.  The  only 
treatment  which  can  be  adopted  is  complete  removal,  the  wound  caused 
thereby  being  closed  or  allowed  to  granulate. 
For  Elephautiaiis  BcroU.  see  p.  316, 


CHAPTER  XL. 

AUPUTATIOHB. 

Bv  the  term  Ampntatiim  is  meant  the  removal  of  some  portion  of  the  body 
which  is  injured  or  diseased  to  sach  a  degree  as  to  endanger  the  patient's  life, 
or  to  preclude  any  hopes  of  its  restoration  to  a  normal,  or  even  useful,  con- 
dition. In  this  chapter  we  shall  merely  deal  with  the  opemiion  as  applied  to 
the  extremities,  amputations  of  organs  such  as  the  breast  and  penis  having 
been  described  elsewhere.  Necessary  limitations  of  space  force  us  to  treat  the 
subject  somewhat  briefly. 

HsthodiofAmpntaUon.— Since  the  introduction  of  anaesthesia,  the  methods 
employed  for  the  purpcue  of  removine  limbs  have  been  almost  revolutionized ; 
there  is  now  no  necessity  to  hurry  through  the  opeiatioQ.  and  hence  maay 
new  proceedings,  and  these  sometimes  of  a  most  complicated  nature,  have 


been  devised.    They  are  in  the  main  merely  modifications  of  three  cardinal 
operations,  the  circular,  the  racquet-shaped,  and  the  flap. 

The  Cironlar  Ampntatlon  (Fig. 410),  although  formerly  much  employed,  is 
now  but  little  used  :  in  it  the  skin  and  subcutaneous  tissues  are  divided  around 
the  whole  circumference  of  the  limb  by  a  circular  sweep  of  the  knife.  These 
are  then  retracted  or  dissected  back  like  a  cuff,  and  tne  superficial  muscles 
divided  in  a  similar  manner.  The  soft  parts  are  again  further  retracted,  and 
the  deeper  muscles  divided,  allowing  the  bone  to  be  cleared  and  sawn  ihrougfa 
at  a  still  hieher  level.  The  end  of  the  bone  is  thus  placed  at  the  apex  of  a 
conical  hollow  (Fig, 411),  and  can  be  completely  covered  over;  Ifae  vessel*. 
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e  divided   transversely.     The  stump  is  not  very  shapely,  and 
kfter  a  lime,  owing  to  the  shrinking  of  the  soft  parts,  the  cicatrix  is  likely 
10  become  attached  to  the  bone.     The  arm  is  almost  the  only  situation  in 
which  a  pure  circular  operation  is  ever  undertaken  at  the  present  day :  but 
a  modified  form  is  still  occasionally  utilized  else- 
where.   Thus,  one  or  two  vertical  incisions  may 
be  associated  with  the  circular  cut,  in  order  to 
facilitate  the  removal  of  the  bone  at  a  higher 
level,  as  in   disarticulation  of  the  hip-joint  by. 
Furneaui  Jordan's  method  (p.  ii8i). 

The  Baoqnat-shaped  Mathod  (Fig  4t6}iavery 
similar  to  the  last-described  modification  of  the 
circular.  In  it  an  oval  incision  is  made  around 
the  limb  with  one  end  pointed,  and  if  necessary 
prolonged  upwards  to  form,  as  it  were,  (he 
handle  of  the  racquet.  This  method  is  useful 
for  removing  fingers  and  toes,  and  is  also 
employed  at  the  hip  and  shoulder  joints. 

A  somewhat  similar  operation  is  known  as 
the  Elliptical  or  Oral  Hethod  (Fig.  4>7.  A).  In 
it  an  oval  incision  is  made  around  the  limb  ;  the 
lower  or  distal  portion  is  then  dissected  up  so  as 
to  enable  theampuiaiton  or  disarticulation  to  be 
completed  at  a  spot  a  little  below  the  proximal 
end .  The  free  convex  border  of  the  flap  is  then 
turned  over,  and  fitted  into  the  concavity  of  the 

The  Flap  Method  is  that  chiefly  made  use  of 
at  the  present  day  in  amputating  through  the 
shafts  of  the  long  bones.  It  was  formerly  per- 
formed by  IraHsfixion  in  order  to  save  time; 
but  the  bulk  of  muscles  included  in  the  flap,  and 
the  fact  that  the  vessels  and  nerves  are  often 
sliced  longitudinally,  render  this  an  undesirable 
proceeding.  Hence  it  has  been  discarded,  and 
_  the  flaps  are  now   usually  marked  out   super- 

t  ■     M  ficially,  and  then  raised  by  ifiJHc/nJii,     As  a  rule, 

Fio.  411,— Listers  Modi-  they  consist  merely  of  skin,  subcutaneous  tissue 
FiEO  Flap  and  Circolar  ^^  ^^„  ;^^^_  a  little  muscle  being  perhaps 
Amputation,  includecf  towards  the  base. 

The  conlinuous  dark  line  in-  The  best  method  of  amputating  in  muscular 
dicates  the  outline  of  the  parts,  such  as  the  thigh,  is  that  known  as  the 
anterior  flap  :  (be  dotted  Hodified  Flap  and  CiTcular(Fig.  412),  which  was 
line,  the  lower  end  of  the  originally  suggested  by  l^rd  Lister.  In  this  two 
posterior  flap  :  the  line  of  rectangular  flaps  with  the  corners  rounded  ofl 
section  and  retraction  of  are  raised  on  opposite  sides  of  the  limb,  (he 
the  muscles  is  represented  length  of  the  anterior  being  two-thirds  of  the 
as  an  interrupted  line.  diameter  of  the  limb  at  (he  poin(  at  which  it  is 

proposed  to  divide  (he  bone,  and  (he  pos(erior 
flap  half  the  length  of  the  anterior.  These,  consisting  merely  of  skin  and  sub- 
cutaneous tissues,  are  dissected  up :  (he  muscles  are  then  divided  circularly. 
being  retracted  for  another  half-diameler.  The  advantages  of  the  flap  and 
circular  methods  are  thus  combined.  In  cutting  the  flaps  it  is  most  essentia] 
that  they  should  not  taper,  but  should  remain  the  same  breadth  (hroughou(. 
the  comers  l>eing  merely  rounded  off. 

0«neral  Bemarka  on  Amputations. 

>irtan(  details  musf  always  be  attended  (o  by  the  operator  when 
imputation  suitable  for  any  particular  case. 
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1  of  the  bcme ; 

s.  it  is  esscDtial 

)  diameters  : 


I.  A  Bnffldftnt  Coming  is  oecessary,  in  order  to  i 
bone  from  injurious  pressure.  li  the  skin  were  not 
muscles  did  not  retract,  it  would  suffice  to  provide 
to  half  the  diameter  of  the  limb  al  the  point  of  sec 
owing  to  the  contractility  and  retraction  of  living  tissues 
allow  at  least  a  diameter  and  a  half,  and  sometimes  t 
□on-mnscular  parts  the  former  may  suffice,  but  in  fleshy  parts,  especially 
when  amputating  low  down  in  the  Ihigh.  where  the  range  of  muscular 
contraction  is  much  greater,  the  latter.  It  is  usually  a  matter  of  some 
significance  wheoce  the  flaps  are  derived  :  thus. 
a  single  flap,  t.g..  a  lotlg  anterior  or  posterior, 
is  not  10  be  recommend  til  owing  to  Ihe  difficulty 
of  maintaining  its  nutriiion.  Equal  flaps  are 
used  in  parts  like  (he  arm.  where  the  end 
of  (he  stump  will  po(  be  enposed  to  pressure. 
Generally,  however,  the  anttrioT flap  is  cut  longer 
IhaH  thtfoitcriar,  as  in  the  case  of  the  modified 
flap  and  circular,  0. 

former,  owing  to  the  addiiional  retraction  of  the 
muscles,  a  covering  equal  to  two  diameters  of 
the  limb  is  provided,  7<-u/*'iaw/iiiratoit  {Fig.4i3) 
consists  in  raising  a  Icing  square  anterior  flap. 
equal  in  breadth  and  length  to  half  Ihe  circum- 
ference of  the  limb  at  the  point  of  section  of  the 
bone,  and  including  everything  down   to   the 
bone.     The  posterior  flap  is  similar  in  nature  10 
the  anterior,  but  only  a  quarter  of  its  length. 
The  free  end  of  the  anterior  Sap  is  doubled 
■/  stitched  to  the  posterior. 
mcd  For  this  operation  are 
long,  and    thus  the 
nutrition  of  the  flaps 
secured,     whilst      a 
covering  nearly  equal 
to  two  diameters  of 
Ihe  limb  is  provided. 
The  great  objection 
ithod  t;on- 


I  the  a 

of  the  limb  which 
has  to  be  sacrificed 
on  account  of  the 
length  of  theanterior 
flap,  and  hence  it 
Is   rarely   employed. 

Occasionally  the  covering  is  derived  from  the  ndes  of  the  limb  (amputation 

by  lateral  fiapi). 
a.  The  GlcBtrlx  should  besituated  away  from  the  end  of  the  bone,  especially 

In  the  lower  extremity,  where  the  weight  of  the  body  has  to  rest  upon  the 

3.  A  Dependent  Opening  is  desirable  for  purposes  of  drainage,  and  to 
ensure  this  the  anterior  flap  is  often  made  longer  than  the  posterior.  This, 
however,  is  not  such  an  important  matter  since  Ihe  introduction  <rf  antiseptic 
methods. 

4.  All  these  objects  should  be  attained  with  as  UUle  MMTiflo*  of  the  limb  u 
poMlble,  since  ihe  higher  the  operation,  the  greater  the  shock  to  the  patient. 

As  10  the  operation  itself,  the  greatest  care  must  be  taken  to  maintaio 
Ajepsis.  since  muscular  and  fascial  planes  have  been  freely  opened,  and 
possibly  the  medullary  cavity  of  the  bone  exposed ;  the  dangers  of  septic 
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absorption  under  such  circumstances  are  obvious.  Hamorrhage  is  prevented 
by  previous  exsanguination  of  the  limb  by  elevating  it  for  two  or  three  minutes, 
and  then  applying  an  elastic  tourniquet.  In  the  leg  a  piece  of  rubber  tubing 
may  be  employed,  Samway's  tourniquet  being  perhaps  the  best.  In  the  arm, 
however,  the  subcutaneous  position  of  the  principal  nerves  leaves  them  much 
exposed,  and  paralytic  symptoms  have  followed  the  use  of  such  appliances, 
especially  when  made  of  solid  rubber ;  a  flat  elastic  bandage  carried  several 
times  around  the  limb,  and  secured  by  a  knot  or  with  a  safety  pin,  is  all  that  is 
needed.  Should  the  tourniquet  have  to  be  applied  close  to  the  area  of  opera- 
tion, it  must,  of  course,  be  soaked  in  carbolic  or  sublimate  lotion  ;  it  is  then 
advisable  to  protect  the  skin  over  which  it  is  placed  by  a  few  layers  of  gauze, 
so  as  to  prevent  blistering.  After  the  limb  has  been  removed,  the  main  vessels 
are  at  once  ligatured,  both  artery  and  vein  being  separately  tied.  It  is  well  to 
isolate  and  draw  them  down  for  a  little  distance,  so  as  to  make  sure  that  they 
have  not  been  buttonholed.  Any  other  vessels  which  can  be  seen  are  tied 
before  the  tourniquet  is  removed.  An  assistant  should  for  a  time  be  ready  to 
control  the  main  trunk  after  releasing  it  from  the  tourniquet.  In  some  cases 
it  may  be  impracticable  or  undesirable  to  apply  a  tourniquet,  and  then  the 
main  vessels  may  be  temporarily  controlled  by  digital  compression  at  some 
suitable  spot  whilst  the  amputation  is  completed.  Any  bleeding-points  are 
rapidly  secured  by  pressure  forceps,  and  subse(]|uently  ti^,  and  the  main 
trunks  isolated,  and  clamped  or  ligatured  before  division. 

For  special  methods  of  controlling  the  haemorrhage  in  amputation  through 
the  hip-joint,  see  p.  1181. 

We  have  alreacfy  drawn  attention  to  the  necessity  of  not  tapering  the  flaps, 
but  of  cutting  them  square,  the  comers  alone  being  rounded.  '  In  dissecting 
them  up,  the  deep  fascia  should  be  included  with  the  flap,  and  the  blade  of 
the  knife  always  turned  towards  the  part  which  is  to  be  removed,  so  that  the 
under  surface  of  the  flap,  and  with  it  the  nutrient  vessels,  shall  not  be  scored. 
Whilst  dividing  the  muscles  the  flaps  must  be  carefully  guarde«>  by  the  hands 
of  assistants.  Before  sawing  the  bone,  it  is  recommended  that  the  periosteum 
should  be  retracted  for  some  distance,  so  as  to  more  efficiently  provide  for  its 
nutrition  ;  this  plan  should  certainly  be  adopted  for  the  humerus  and  femur. 
Any  irregular  bony  spicules  left  after  sawing  should  be  trimmed  o£f  with 
cutting  pliers.  Attention  must  next  be  directed  to  the  main  nerves  and  to 
any  tendons  which  lie  exposed  in  the  wound,  all  such  strucjtures  being  cut  short. 
the  nerves  as  high  as  possible.  The  wound  is  usually  closed  by  a  continuous 
suture,  but  one  or  two  deep  stitches  should  also  oe  inserted  to  draw  the 
muscles  together,  and  provision  made  for  drainage  from  one  of  the  angles  of 
the  incision.  The  dressing  is  applied  in  such  a  way  as  to  draw  the  flaps  down 
over  the  end  of  the  bone,  and  a  splint  is  often  necessary  in  order  to  control 
the  upper  ends  of  the  divided  muscles  and  to  keep  them  at  rest. 

The  chief  Complications  likely  to  arise  in  the  subsecjuent  course  of  the  case 
are  shock,  reactionary  haemorrhage,  and  those  which  result  from  sepsis ;  these 
conditions  and  their  treatment  have  been  described  elsewhere. 

In  a  Healthy  Stump  the  end  of  the  bone  is  rounded,  and  the  medullary 
cavity  closed  by  a  layer  of  compact  tissue.  The  divided  muscles  and  tendons 
are  either  incorporated  in  the  cicatrix,  or  gain  fresh  adhesions  to  the  bones. 
The  vessels  are  obliterated  as  far  as  the  next  patent  branches,  whilst  the  nerve- 
ends  usually  become  bulbous  (Fig.  83,  p.  327),  but,  if  suitably  shortened,  do 
not  adhere  either  to  the  end  of  the  bone  or  to  the  cicatrix,  and  hence  give  rise 
to  no  trouble.  A  sufficient  covering  of  non-adherent  skin  and  subcutaneous 
tissue  should  form  a  pad  for  the  protection  of  the  bones. 

Affections  of  Stamps. — {a)  Necrosis  of  the  end  of  the  bone  is  sometimes  the 
result  of  carelessness  on  the  part  of  assistants,  who  can  readily  denude  it  of 
its  periosteum  by  rough  sponging,  etc.  ;  it  rarely  follows  if  the  periosteum  has 
been  first  retracted  before  the  lx)ne  is  divided,  and  practically  never  apart  from 
sepsis.  A  small  annular  sequestrum  is  usually  all  that  separates,  but  .should 
the  inflammation  spread  up  the  medullary  cavity  (septic  ostcomyditis),  a  more 
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extensive  destruction  of  bone  tissue  follows  (for  symptoms  and  treatment  of 
which  see  p.  509).  (b)  Sloughing  of  the  ends  of  the  flaps  occurs  in  debilitated 
individuals,  especially  if  thin  skin  flaps  have  been  employed,  or  if  their  nutri- 
tion has  been  impaired  by  trauma,  or  if  unhealthy  tissue  has  l>een  incorporated 
in  their  substance  by  amputating  too  close  to  the  seat  of  disease  or  injur>'. 
The  process  is  usually  limited  in  extent,  and  rarely  calls  for  treatment  other 
than  keeping  the  part  dry  and  aseptic,  the  slough  being  then  slowly  absorbed  ; 
if  sepsis  is  present,  the  consequences  may  be  very  serious,  even  necessitating 
re-amputation  at  a  higher  level,  (c)  A  conical  stump  results  either  from  the 
flaps  being  cut  too  short,  or  from  the  parts  shrinking  as  a  result  of  septic  in- 
flammation, or  in  young  people  from  continued  growth  of  the  upper  epiphyseal 
cartilage  of  the  aivid^  bone.  In  bad  cases  the  bone  may  even  project 
through  the  integument,  and  necrose ;  re-amputation  is  the  only  treatment. 
{d)  A  painpd  stvmp  is  usually  due  to  the  adhesion  of  a  bulbous  nerve-end  to 
the  cicatrix  or  bone,  so  that  it  is  dragged  upon  at  each  movement  of  the  limb. 
The  pain  is  of  a  severe  neuralgic  nature,  and  is  treated  by  excising  the  bulb, 
or  re-amputation,  (r)  A  spasmodic  stump  sometimes  occurs,  being  due  either  to 
irritation  of  the  enlarged  nerve-ends,  or  to  some  central  cause.  In  the  former 
instance,  excision  of  the  bulbs  or  re-amputation  will  cure  the  case  :  in  the 
latter,  the  trouble  will  persist  in  spite  of  treatment,  affecting  fresh  groups  of 
muscles  after  re-amputation. 

Special  Axnpatatiozis. 

Amputation  of  the  Fingen  is  frequently  required  after  machine  accidents 
and  similar  injuries,  or  in  necrosis  following  a  whitlow ;  in  these  cases  it  is 


Fig.  414. — Incisions  for  Amputa- 
tion OP  Terminal  Phalanx  op 
Finger.    (Tillmanns.) 

Fig.  415.— Amputation  of  Fingbr  at 
Metacarpo- phalangeal  Articu- 
lation. SHOWING  Divided  Ten  DONS 
AND  Ligatured  Vessels  (Till- 
manns.) 

often  impossible  to  follow  any  regular  routine,  the  flaps  being  obtained  from 
any  portion  of  sound  tissue  present.  The  following,  however,  are  the  chief 
plans  adopted  : 

Amputation  of  the  Terminal  Phalanx  is  usually  conducted  by  opening  the 
joint  on  the  dorsal  aspect,  and  cutting  a  palmar  flap  from  the  pulp  of  the  finger 
(Fig.  415). 

No  useful  result  follows  amputation  through  the  first  inter-phalangeal 
articulation,  since  the  portion  left  is  practically  fixed  and  useless,  no  tendons 
being  inserted  to  govern  it.  An  operation  which  is  sometimes  advantageous 
consists  in  amputating  through  the  middle  of  the  second  phalanx,  so  as  to  leave 
the  insertion  of  the  flexor  sublimis  tendon,  the  flaps  for  such  an  operation  being 
derived  from  an*-  ^wi  of  the  fm^rer,  and  the  bone  divided  by  cutting  pliers. 
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fa  finger  at  tha  Hstaoarpo-phalassMl  Joint  (Fig.  415)  is  an 
^K— ""D  frequently  necessary.  It  is  beat  conducted  by  means  of  a  racquet- 
sfiaped  incision  (I'ik.  41G.  A),  whicli  starts  over  the  knuckle,  eilends  between 
It  and  the  next  finger,  curves  round  to  the  palmar  aspect  so  as  to  be  placed  a 
iitlla  below  the  crease  in  the  akin  at  the  root  of  the  finger  (Fio,  417,  C),  and 
returns  in  the  same  way  to  the  back  of  the  knuckle.  This  incision  can  be  made 
with  one  sweep  of  the  Vnife,  but  there  is  no  real  advantage  in  such  a  pro- 
cedure. The  articulation  is  then  opened  from  behind,  and  is  found  further 
forwards  than  one  would  at  first  expect ;  the  structures  on  either  side  are  then 
successively  divided,  making  ihem  tense  by  rotation  of  the  finger,  and  th« 
HfiKOr  tendons  finally  cut  across.  Bleeding- points  (usually  one  on  each  side) 
are  secured,  and  the  wound  closed. 
The  question  of  removing  tlie  head  of  the  matacarpal  bone  is  one  which 
must  be  decided  by  the  occupation  of 
the  patient :  if  he  is  a  working  man,  or 
needs  strength  of  hand,  it  should  be 
left,  as  its  removal  always  causes  weak- 
ness. In  ladies  and  those  where  small- 
ness  and  elegance  of  the  hand  are 
required  rather  than  strength,  it  can 
be  taken  away  by  slightly  prolonging 
the  incision  upwajds,  clearing  the  bone 
on  either  side,  and  applying  culling 
pliers.  The  gap  between  the  adjoining 
fingers  can  in  this  way  be  almost  ob- 
literated. It  is  especially  advisable  to 
do  this  in  the  case  of  the  index-finger, 
since  Ihe  head  of  the  second  metacaqjal 
bone  forms  an  unsightly  projection, 
and  is  very  exposed  to  injury.  For 
this  finger,  Faraboeuf's  method  (FJg. 
416,  U)  is  often  used  (p.  1174). 

Occasionally   the   four  fingers    and 

their  attached  metacarpal  bones  have 

to  .  be  removed   en  bloc.     Short  equal 

flaps  may  then  t)e  cut  from  the  front 

'   and  back  of  the   hand,  and  the  dis- 

'   articulation  effected.     The  stump  that 

ins,  although  consisting  merely  of 

arpus  and  thumb,  is  very  service- 

"  able. 

AmpntatioD  of  the  Thtunb  should 
never  be  undertaken  unless  absolutely 
necessary,  since  its  removal  seriously  impairs  the  functional  utility  of  Ihe 
hand  :  as  large  a  portion  must  be  saved  as  practicable,  so  so  to  assist  the 
patient  in  grasping.  The  phalanges  may  be  removed  by  any  method  which 
enables  the  bone  lo  be  covered  with  the  least  possible  sacrifice. 

When  it  is  also  necessary  to  take  away  the  metacarpal  bone,  one  of  Ihe  two 
following  plana  should  be  adopted  : 

I,  Thi  taiqucl  wi'ttorf  (I'ig.  4tO,C).  Inlhisan  incision  commences  in  Iheinter- 
Icndinous  hollow  known  as  the  labitiiri.  and  extends  along  the  dorsum  of  the 
thumb  to  the  head  of  Ihe  melacarpal  bone,  Ihe  oval  portion  sweep!  ng  round  It 
at  the  level  of  the  web  when  the  thumb  is  abducted,  and  on  Ihe  palmar  aspect 
corresponding  to  Ihe  oblique  crease  at  its  root.  The  remainder  of  Ihe  operation 
resembles  that  for  removal  of  a  finger.  Care  must  be  taken  nol  to  wound  the 
trunk  of  the  radial  artery  as  it  passes  througli  Ihe  base  of  the  interosseous 
space  ;  the  blade  of  the  knife  is  therefore  kept  closely  applied  to  the  bone. 
,  liy  Apalniarjial-.  In  this  the  knife  is  first  carried  across  the  dor^  aspect 
i._  -L. — L   (    _  .1. r  .ug  ^,^1,  between  it  and  the  indei-finger.  lo  a 


Fio.  416. — A,  incision  for  amput 
of  finger  by  racquet  method :  B, 
Faraboeuf's  method  of  amputation, 
as  applied  for  index-finger;  C. 
racquet -shaped  incision  for  disarti- 
culation of  thumb  al  carpo-meta- 
carpal  joint. 


of  the  thumb,  f  om  the  c. 


puint  oD  the  palmar  surface  of  the  wrisi  just  above  llie  thenar  emin«»oe,  TW 
knife  is  then  rotated  so  (bat  its  cutting-edge  looks 
deeply  through  the  ball  of  the  thumb.  Iransfixing  it, 
tame  spot  in  the  centre  ot  the  web  ss  'bit  at  which  tl 
A  muscular  flap  with  a  well-rounded  border  is  readily  fashioned  by  ciitlia| 
outwards.  The  remaining  soft  parts  are  then  divided,  and  disutiolitica 
completed  by  openitig  the  joint,  II  is  a  prettier  uid  more  ahowy  upentki 
Ihan  the  former,  but  otherwise  has  no  advantages. 

Amputation  through  the  Wiist-Johit  isseldom  performed  eicept  for injvia, 
and  then  the  flaps  must  be  derived  as  best  they  can  from  heallhy  Itssaea  Tkrat 
chief  methods  are,  however,  described  :  [a)  In  ibe  lUiflttjil  (l-'ig.  4)7,  A(.  ibe 
incision  takes  the  form  of  an  ellipse. 
the  highest  point  being  on  the  dorsum 
t  inch  below  Itae  level  of  the  wrisl- 
joinl.  and  the  lowest  in  the  centre  of  the 
palm  a  inches  below  the  former.  On 
the  ulnar  side,  the  incision  passes  be- 
tween the  pisiform  bone  and  the  base 
of  the  fifth  metacarpal,  whilst  on  the 
radial  side  it  crosses  the  carpo-mela- 
carpal  articulation.  After  dividing  the 
cellular  tissue,  and  dissecting  up  the 
palmar  flap,  the  joint  is  opened  from 
iha  posterior  aspect,  and  llie  disarticu- 
lation completed.    The  conven  end  of 


□  Ihe  o 


cavity  of  the  dorsum,  and  the  1 

thus  lorms  a  curved  line  on  the  back 

of  the  stump,     (i)  A  tang  patmat  flap 

(FiR  417,  B)  is  sometimes  utilized,  ex- 
tending from  just  below  either  styloid 

process  down  to  about  the  middle  of 

the  metacarpal  bones,  the  sides  of  Ibis 

flap  lieiiig  parallel  (o  each  other.   The 

doisa!  incision  drosses  the  carpus  hori- 

tionlallv  between  the  two  extremities 

dI  theformerwound    The pattaat flap 

is  then  dissected  up  so  as  to  iRcIude 

only  skin  and  subcutaneous  tissue,  with 

perhaps  a  tittle  muscular  tissue  from 

the  thenar  and  hypotbenar  eminences 

The  wrist-joinl   is  opened   from   the 

dorsum,  and  the  amputation  completed 

by  the  division  of  the  flexor  tendons. 

(0  In  a  few  cases,  ampulalion  by  an 
ixlernai  flap  (Fig.  418)  may  be  desirable  (Dobreuil's  method)  Th«  lOTi«ioB 
commences  at  the  junction  of  the  middle  and  outer  thirds  of  the  hack  n(  lln 
wrist,  reaches  down  to  the  head  of  the  metacar^  bone  of  the  thumb.  Mral 
nalin^  at  a  point  in  Ihe  palm  immediately  opposite  its  commencemtnf  Tbit 
flap  is  dissected  up,  and  should  contain  a  certain  amount  of  iiiii  11  ill  11  ibIiih»> 
from  the  thenar  eminence.  The  akin  and  subcutaneous  lisa^  oa  tiM  hIbm 
aspect  are  now  divided  by  a  circular  sweep  of  the  knife  •round  the  Inner  «)A 
of  the  limb.  Disarticulation  follows,  and  the  externa)  fl^  ii  CArriad  lavMrdi. 
and  sutured  so  as  to  close  Ihe  wound. 

Amptilatios  thiangli  the  Foreann  is  usually  conducted  Iw  nie*o(  ol  a  lif 
operation,  the  flaps  being  either  equal  in  length  or  one  a  lltUe  longnr  thats  IM 
other  The  muscles  ate  divided  circularly,  and  the  boi.es  should  In  Ihorou^Mf 
cleared  before  division, 

DlsartlctUallan  at  the  Elbow-Joint  Is  an  oprratioD  vary  rarely  ven.  B*>d  H 
either  undertaken  by  the  elliptical  method  or  with  a  lonj  Koterlor  (Up- 


Fio.  417.— A  (thick  lines).  Ampota- 
tion  through  wrist  by  «lIip(Kal 
method :  B  (thin  lines),  anpoutiioa 
through  wrist  by  siniflis  pAlmar  Bap 
—the  doited  lines  in  each  repmeai 
the  dorsal  incisions;  C,  siluauoo  ol 
palmar  incision  (a  iiltle  below  the 
webj  in  amputaiion  of  (ingrr. 


AmpnUtioiL  tlirongh  Um  Aim  may  be  carried  out  by  any  of  ilie  methods 
described,  ig.,  the  flap,  circular,  or  modified  flap  and  circular,  the  choice  in 
any  particular  instance  being  determined  by  the  requirements  ot  the  case. 

DUarticalktlon  at  U>a  Bhonldar-Jolnt.— Three  chief  methods  are  practised 
tor  the  pertormaace  of  this  operalioo,  viz.,  S pence's  and  Larrey's,  or  thai  by 
means  of  an  exlerital  or  deltoid  flap.  In  all.  ibe  third  part  al  the  subclavian 
artery  may  be  controlled  by  digital  compression ,  the  surgeon  endeavouring  to 
leave  the  division  of  the  main  vessels  until  the  last  ataee  of  the  proceedings ; 
but  it  is  perhaps  belter  to  clamp  alt  the  smaller  vessels  as  soon  as  they  are 
cut,  and  lo  isolate  and  lie  the  main  trunks  before  their  division 

Ifi)  SpliU4'i  ofrralian  (Fig,  419).— A  preliminnry  incision  similar  to  that  for 
excUlon  of  the  shoulder  is  first  made,  extending  downwards  and  outwards 
through  the  fibres  of  the  deltoid,  from  a  point  midway  between  ihe  coracoid 
and  acromion  prcxesaes.  This  passes  directly  down  to  the  bone,  and,  if  neces- 
sary, the  join!  is  al  once  opened  and  eiamined  prior  lo  any  [urlher  sleps  beins 
liken.     The  surgeon,  standing  on  the  outer  side  of  the  limb,  then  carries  his 


Fig.  419. — Spence's  Amputation  at  ihb 

SHO  OLDER      BY      AnTEKIOR      R^CQDET. 

(Treves"  -Opbraiive  Burosry.') 
knife  from  the  lower  pan  of  the  incision  downwartis  and  inwards  across  the 
aiillary  folds  around  Ihe  limb  (o  the  point  from  which  it  first  started,  (hui 
making  the  incision  racquet-shaped  The  skin  is  first  dissected  up  all  round 
for  an  inch  or  so,  and  then  the  muscles  on  the  inner  side,  Ihe  deltoid  in  part, 
the  pecloralis  major.  Ihe  coraco-brachiatis  and  biceps,  are  divided  on  Ihe 
slant,  thereby  exposing  Ihe  main  vessels  and  nerves.  The  vessels  may  now 
be  secured  and  divided,  and  Ihe  neries  isolated,  pulled  down  and  cul  short, 
or  Ibey  may  be  lefl  intact  for  a  time  The  soft  atruclures  on  the  outer  side  of 
the  vertical  incision  are  next  separated  from  the  bone,  and  then  Ihe  outer  half 
of  the  capsule,  together  with  the  muscles  inserted  into  the  greater  tubero^ty 
of  Ihe  humerus,  and  the  long  tendon  of  ihe  biceps,  are  divided.  The  toner 
half  of  Ihe  capsule  and  the  subscapularis  are  thcii  divided  from  the  bone  so  as 
to  free  Ihe  head.  By  retracting  the  external  dap  and  protruding  Ihe  bead 
of  the  bone  from  its  socket,  Ihe  remainder  of  ihe  capsule  can  be  severeJ.  and 
then  the  knife,  travelling  downwards  between  the  humerus  and  Ihe  axillary 
vessels,  is  made  '.o  cul  its  way  out,  thus  completing  the  diiarticulation,  Ihe 
vessels  and  nerves,  if  not  already  dealt  with,  being  divided  as  the  last  step  in 
the  proceeding.  If  the  knife  is  kepi  close  to  the  bone,  the  trunk  of  the  posterior 
circomflex  artery  is  not  inlerfered  with, 

(6J  Larrty'i  ofimlion  (Fig.  410)  is  very  similar  to  the  above,  encepl  that  ihe 
vertical  incision  is  made  on  the  outer  aspect  of  the  jninl.  reaching  downwards 
from  the  prominence  of  the  acromion  for  a  distance  of  about  6  inches.  Ihe  oval 
portion  starting  from  its  centre,  and  being  directed  obliquely  downwards  and 


I 

I 


1174 


A  MANUAL  OF  SURGERY 


inwards.  The  tissues  are  reflected  on  either  side  of  the  iiuinenis :  the  joint 
is  opened  by  a  transverse  cut  over  the  great  tutierosity,  which  also  divides  liie 
muscles  inserted  into  it.  The  knife  is  finally  carried  down  on  the  inner  side  of 
the  humerus  so  as  to  sever  the  vessels  last,  if  Considered  desirable. 

(i)  Amputation  by  the  exlernal  or  dtlloid  flap  is  but  little  practised  at  the 

Kiseni  time.  The  flap  is  either  cut  by  transfixion,  or  dissected  up.  It  is 
shaped,  its  base  extending  from  the  coracoid  process  in  front  to  the  root  of 
the  acromion  behind,  A  skin  incision  is  now  made  across  the  inner  aspect  of 
the  limb,  joining  the  ends  of  the  former  incision,  and  eitending  about  2  inches 
below  the  axilla.  Disarticulation  is  then 
carried   out  in   the  same  way    as    in    the  1 

previous  methods. 

Occasionally  it  is  necessary  to  remove  the 
whole  of  the  upper  limb  together  with  the 
scapula  and  outer  third  of  the  clavicle,  for 
new  growths,  usuallyola  sarcomatous  nature, 
or  for  injury.  This  so-called  Intoncapulo- 
thoTftdc  Ampntatlon  is  best  performed  ac- 
cording to  Berber's  method.  An  incision  is 
Diade  along  the  middle  third  of  the  clavicle, 
and  this  portion  of  bone  is  then  removed  so 
as  to  enable  the  surgeon  to  divide  between 
ligatures  the  subclavian  artery  and  vein  on 
a  level  with  the  lower  border  of  the  first 
rib.  The  anterior  flap  is  then  formed  by 
an  incision  reaching  from  the  centre  of  the 
fonner  and  extending  downwards  and  out- 
wards over  the  shoulder,  across  the  anterior 
fold  of  the  axilla,  and  as  far  as  the  lower 
angle  of  the  scapula.  The  peclorales  major 
and  minor  are  divided  along  this  line,  thereby 
exposing  the  brachial  plexus,  the  constituent 
nerves  of  which  are  severed  on  a  level  with 
the  section  of  the  vessels.  The  aitillary 
space  can  now  he  opened  up  along  the  outer 

surface  of  the  serratusmagnus.  Thelimb  is  then  rotated  inwards  and  adducled 
across  the  trunk,  and  the  patient  drawn  well  to  the  edge  of  the  table  so  as  to 
enable  the  posterior  incision,  which  unites  the  outer  ends  of  the  two  former, 
to  be  made.  The  flap  thus  marked  out  is  dissected  up,  and  the  diflereni 
muscles  retaining  the  scapula  in  connection  with  the  body  are  divided  one 
after  the  other,  including  the  trapezius,  omo-hyoid,  levator  anguli  scapulx. 
rhomboids,  and  serratus  magnus.  These  may  be  incised  as  near  to  the  bone 
Bs  is  thought  compatible  with  the  total  removal  of  the  growth.  Any  remaining 
fibres  are  cut  across,  and  the  timb  is  thus  detached.  In  cases  of  new  growth 
there  may  be  a  large  number  of  vessels,  both  arteries  and  veins  requiring 
ligature ;  but  in  a  healthy  limh  removed  for  injury,  none  but  the  posterior 
scapular  and  supra-scapular  will  give  any  trouble.  Naturally,  such  an  opeia- 
tion  is  accompanied  by  some  amount  of  shock,  but  the  results  hitliertu 
obtained  have  been  \'ery  gratifying. 

Amputations  of  the  Lower  Extremity. 

Amputation  of  th«  Tom  at  the  metatarso- phalangeal  articulations  is  precisely 
similar  to  the  analogous  operation  on  the  fingers.  It  must  be  remembered 
that  the  joint  lies  a.<t  far  l>ehind  the  web  as  the  apex  of  the  toe  is  in  front  of  it. 
and  hence  the  incision  must  start  farther  back  than  might  be  expected. 

For  ihc  removal  of  the  great  toe  from  the  metatarsal  bone,  Farabaufs  ofrrm- 
tion  is  the  best.  The  incision  (Fig.  421)  commences  over  the  head  of  the  latter 
bone,  and  well  to  the  inner  side  of  the  extensor  tendon  :  it  extends  downwards 
nearly  as  far  as  the  inlerphalangeal  articulation,  anil  then  crosses  the  plantar 
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surface  of  the  toe  so  as  to  reach  the  centre  of  the  web  between  it  And  the 
second  loe  ;  thence  the  knife  is  carried  straight  back  to  the  commeticement  of 
the  incision.  These  culs  are  deepened,  the  tendons  divided,  the  joint  opened. 
and  the  toe  removed  It  will  then  be  found  that  an  internal  flap  remains. 
which  can  be  brought  across  the  head  of  the  metatarsal  bone,  and  covers  it  in 
so  that  the  L-shaped  cicatrix  is  not  exposed  to  pressure. 

Amputation  of  the  great  loe  at  the  tarso-inetatarsal  articulation  is  conducted 
either  by  a  racquet- shaped  incision,  or  by  dissecting  up  a  Sap  from  the  inner 
side.  It  is  a  had  operation,  leaving  a  terribly  mutilated  foot,  and  should,  if 
possible,  never  be  undertaken. 

Amputation  of  the  fool  at  the  Tuto-OMtcUitftl  ArticolkUon  is  performed 
either  by  Lisfranc's  or  Hey  s  operation. 

Lisfrant's  amputation  (Fig.  422)  Consists  really  of  a  disariiculation,  no  bone 


being  sawn  across.  The  patient  lies  on  the  back  with  the  fool  elevated,  and 
extendinf;  beyond  ihe  end  of  the  table.  On  the  right  fool  a  slightly  convex 
dorsal  incision  extending  down  10  the  bones  is  made  from  the  tip  of  the  fifth 
metatarsal  bone  on  the  outer  side  to  the  Imse  of  the  first  on  the  inner.  The 
plantar  flap  is  then  marked  out.  reaching  from  the  terminations  of  the  former 
incision  forwards  as  far  as  the  nwts  of  the  toes,  and  being  necessarily  longer 
on  the  inner  than  the  outer  side.  On  the  left  foot  the  incisions  are  made  in 
Ihe  opposite  direction.  This  latter  flap  is  dissected  up,  the  toes  being  fully 
extended  by  an  assistant:  only  the  skin  and  subcutaneous  tissues  are  raised 
for  the  first  inch,  hut  further  back  all  the  structures  in  the  sole  of  the  foot  are 
included.  The  appearance  of  the  peroneus  longus  tendon  will  indicate  that 
the  dissection  has  been  carried  back  far  enough.  Disarticulation  is  now  per- 
formed from  the  dorsal  aspect,  the  line  of  the  joints  (Fig.  423)  being  kept  in 
mind.  The  knife  is  entered  behind  Ihe  spur  of  the  fifth  metatarsal  bone,  and  is 
at  first  directed  forwards  and  inwartis  towards  the  head  of  the  first  metatarsal 
bone.     The  line  of  the  articulation  is  then  followed  as  far  as  the  base  of  the 
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second  melatarsal.  whicli  projects  backwards  between  llie  internal  and  «- 
ternal  cuneiform  bones.  The  joint  between  the  first  metatarsal  and  (he  in- 
ternal cuneiform  is  now  opened  transvei^ely  on  the  inner  side,  and  the  dorsal 
ligament  between  the  second  metatarsal  and  the  middle  cuDeiform  divided. 
The  strong  interosseous  lij^ament  p^^ing  between  the  internal  cuneiform  and 
the  bate  of  (he  second  metatarsal  is  next  severed  by  inserting  the  point  of  a 
knife  downwards  between  the  6rst  and  the  second  melatarsal  bones,  and 
cutting  backwards  towards  the  ankle,  ele- 
vating the  handle  of  the  knife  in  order  lo 
do  so.  By  grasping  the  toes  in  the  left 
hand,  and  forcibly  depressing  them,  the 
remaining  ligaments  on  the  dorsal  aspect 
are  divided,  and  the  disarticulation  can 
then  be  completed. 

The  plantar  flap  is  sometimes  formed 
as  »he  last  stage  of  the  operation,  having 
merely  been  mapped  out  in  the  first 
instance.  In  such  k  case  the  dorsal  in- 
cision is  first  made,  the  metatarsus  dis- 
articulated, and  the  plantar  flap  cut  from 
within  outwards. 

Hty's  oftralion  is  essentially  similar  to 
the  above,  with  the  exception  that  the 
projection  of  the  internal  cuneiform  is 
sawn  across  (Fig.  423),  leaving  a  more 
even  surface  of  bone.  It  is  certainly  to 
be  preferred  to  a  simple  disarticulation. 
Skty  advised  that  the  three  outer  joints 
should  be  opened  as  above,  and  that  then 
the  saw  should  be  applied  so  as  to  leave 
in  its  mortice  the  tiase  of  the  second  mela- 
tarsal, whilst  the  projection  of  the  internal 
cuneiform  is  removed. 
Ampntation  at  the  Kid-tanal    Joint 

(ChofarfsampulAlion,  Fig. 423)  is  conducted 
.  in  a  very  similar  manner  to  Lisfranc's.  A 
plantar  flap  with  convex  end  is  marked 
out,  reaching  on  the  inner  side  of  the 
foot  from  a  point  immediately  behind  the 
tubercle  of  the  scaphoid  forwards  to  within  i  inch  of  the  root  of  the  toes,  and 
terminating  on  the  outer  side  on  a  level  with  the  calcaneo-cuboid  articulation, 
i.t..  midway  between  an  external  malleolus  and  the  spur  of  the  fifth  metatarsal. 
It  should  be  I  inch  longer  on  the  inner  than  on  the  outer  side.  This  plantar 
flap  is  first  dissected  up.  including  everything  down  to  the  bones,  and  then  a 
dorsal  incision  is  made  with  a  slightly  convex  border.  The  joints  between  the 
astr^nlus  and  scaphoid  on  the  inner  side,  and  between  the  os  calcis  and 
cuboid  on  the  outer,  are  opened  from  above.  Disarticulation  is  completed  by 
a  few  touches  of  the  knife,  and  after  all  haemorrhage  has  been  arrested,  the 
plantar  flap  is  drawn  up,  and  united  by  sutuics  to  the  dorsal.  Some  surgeons 
prefer  to  fashion  the  plantar  flap  after  opening  the  joints  from  the  dorsum. 

Choparfs  amputation  is  not.  on  the  whole,  a  very  satisfactory  proceeding. 
since  it  consists  in  the  removal  of  the  anterior  segment  of  the  arch  of  the  foot. 
the  posterior  half  being  left  without  support.  The  natural  result  of  this  is  that 
the  head  of  the  astragalus  travels  downwards,  and  presses  upon  the  anterior 
portion  of  the  stump,  causing  a  good  deal  of  pain  and  discomfort,  whilst  the 
OS  calcis  is  drawn  upwards  by  the  traction  of  the  tendo  Achillis.  Formerly 
it  was  considered  that  the  resulting  deformity  was  purely  due  to  unbalanced 
muscular  traction,  and  hence  attempts  tu  prevent  it  were  made  by  dividing 
the  tendo  Achillis,  or  by  stitching  the  extensor  tendons  lo  the  under  surface 
of  the  OS  calcis.     Seeing,  however,  that  the  trouble  is  mainly  mechanical,  and 
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hence  uuavoidable,  it  would  perhaps  be  wiser  to  avoid  the  operation  entirely, 
substituting  for  it  a  subastragaloid  amputatioa,  or  modifying  it  by  removing 
Ihe  astragalus  after  the  foot  has  been  taken  away.  Tdpier's  amputation  has 
also  been  utilized  to  prevent  such  displacement ;  in  it  an  obliqito  external 
racquet  is  made,  reaching  backwards  to  the  anterior  border  of  the  lenda 
Achillis  ;  disarticulation  follows  at  the  mid-tarsal  joint,  and  then  the  os  calcii 
is  sawn  across  horizonlally  on  a  level  with  the  sustentaculum  lali,  so  as  to 
leave  a  broad  base  of  support,  which  19  not  so  likely  (o  become  tilted  forwards. 
It  is  but  fair  to  say,  however,  that  in  not  a  few  cases  of  Chopart's  amputation 
an  excellent  stump  remains  without  any  of  these  inconveniences. 

BnlMutra^ald  Amputation  of  the  foot  is  occasionally  possible  in  cases  of 
injury,  where  the  astragalus  remains  uninjured.  The  best  plan  to  adopt  is 
that  known  as  Maurici  Pirrin't  oval  opiration.  A  racquet-shaped  incision  is 
made,  commencing  at  the  insertion  of  Ibe  tendo  Achillis,  and  extending  along 
Ibe  outer  border  of  the  foot  to  a  point  immediately  behind  the  spur  of  the 
&fth  metatarsal,  from  which  it  sweeps  over  the  dorsum,  along  the  instep,  and 
after  crossing  the  sole  returns  to  the  same  spot.  The  dorsal  part  of  the  flap 
is  then  dissected  up,  the  astragalo-scaphoid  joint  opened,  Che  tendo  Achillis 
divided,  and  by  twisting  (he  foot  in> 
wards  the  joints  between  the  astragaltis 
and  OS  calcis  can  be  entered,  and  the  in- 
terosseous ligament  severed.  By  still 
further  inverting  the  foot  until  it  as- 
sumes a  position  of  extreme  varus,  the 
structures  on  Ihe  inner  side  of  the  os 
calcis  can  be  detached,  and  by  con- 
tinuing the  same  torsion,  the  inner 
surface  of  the  bone  is  finally  cleared, 
Ihe  dorsal  aspect  of  the  foot  looking 
downwards.  When  the  foot  has  been 
removed,  bleeding-points  are  secured, 
tendons  and  nerves  cut  short,  and  the 
wound,  which  now  lies  horizontally,  is 
secured  by  sutures  A  very  firm  basis 
of  support  is  provided  by  this  operation,  and  the  stump  is  covered  by  the  skin 
of  the  heel,  which  is  accustomed  to  pressure, 

Amtmtation  of  the  Foot  — Symt'i  am/tiUilioi  consists  of  a  disarticulation  a( 
the  ankle-joint,  together  with  removal  of  the  two  malleoli  and  Ihe  articular 
surface  of  the  tibia.  The  patient  lies  on  the  back  with  the  leg  well  elevated 
and  projecting  over  the  end  of  Ibe  table,  the  surgeon  standing  either  below 
or  a  little  to  the  righl  of  the  patient.  Having  exsanguinated  Ihe  limb,  the 
operation  is,  on  the  right  foot,  commenced  by  making  an  incision  from  Ihe 
lip  of  the  external   malleolus   down   to  the   heel,   and  extending   up  to  a 

Kint  i  inch  below  and  behind  the  internal  malleolus  (Fig.  424).  On  the 
t  side  the  incision  is  made  in  the  opposite  direction,  l^or  Ibis  purpose  a 
short-handled  strong-bladed  knife  should  be  employed  (an  ankleknife).  The 
incision  is  directed  slightly  backwards,  otherwise  a  buckel-sbaped  heel  flap 
is  formed,  in  which  discharges  may  collect.  The  knife  is  carried  down  to 
the  bone  at  the  first  cul.  and  (be  surgeon  (hen  proceeds  (o  dissect  up  the  heel 
flap  thus  marked  oul  by  inserting  his  thumb  into   the  wound,  and   partly 

?!eling,  partly  cutting,  the  soft  tissues  from  Ihe  back  of  the  os  calcis  (Fig.  425). 
his  is  sometimes  a  tedious  and  tiring  proceeding,  since  it  is  most  imporlani 
to  keep  close  (o  the  bone  for  fear  of  dividing  the  nutrient  vessels  of  the  flap 
'external  and  internal  calcanean).     The  dorsal  incision  is  then  made,  )— =•--- 


the  ends  of  the  former  wound,  and  carried  slightly  forwards  so  that  a  short 
convex  flap  is  thereby  made.  This  is  dissected  up.  and  the  ankle-joint 
opened,  the  line  of  the  articulation  being  placed  J  inch  above  the  tip  of  II 


internal  malleolus.     By  division  of  the  lateral  and  posterior  ligaments,  of  the 
tendo  Achillis.  and  of  Ihe  few  remaining  fibrous  connections  aJong  tbe  top  of 
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the  OS  calcis.  the  fool  is  removed.  The  lower  ends  of  the  tibia  anil  fibula  ire 
then  cleared  and  sawn  olT,  the  ends  of  the  dorsal  flap  being  mcauiwhite  held 
out  of  harm's  way  (Fig.  416).  The  main  vessels  are  lied,  as  also  any  olhei 
bleeding  points ;  the  tendons  and  chief  nerves  are  drawn  down  and  cut  short, 
and  the  wound  closed  by  sutures,  provision  being  made  for  drains^  through 
one  of  the  angles. 

A  much  quicker  and  prettier  method  of  performing  this  operation  consists  in 
opening  the  joint,  and  disarticulaling  immediately  after  the  incisions  have  beeo 
made,  whilst  the  os  calcis  is  subsequently  dissected  out  of  the  heel  flap  from 
above,  keeping  the  knife  close  to  the  bone. 

Syme's  amputation  gives  excellent  results  with  only  slif;b[  shorlening.  and 
the  patient  is  able  lo  walk  on  skin  which  is  already  accustomed  to  pressure. 
Il  is  specially  useful  where  amputation  is  required  for  tarsal  disease,  inas- 


much as  it  is  then  rarely  safe  to  undertake  any  of  the  partitd  or  more  con- 
servative methods  of  operating. 

Pirogofs  opiration  is  one  in  which  the  posterior  portion  of  the  os  calcis  ii 
sawn  off.  and  applied  to  the  under  surface  of  the  previously  sawn  ends  ot 
the  tibia  and  fibula.  The  operation  here  described  is  not  strictly  thai  of 
Pirogoff.  but  rather  the  modification  suggested  by  SediUot.  The  patient  and 
surgeon  being  relatively  placed  as  for  Syme's  operation,  an  incision  is  made 
extending  bata  the  same  points,  viz.,  between  the  tipof  the  external  malleolus 
and  a  point  '^  inch  below  and  behind  the  inner  malleolus,  but  instead  of  passing 
direcllv  downwards  it  is  carried  obliquely  forwards.  Everything  is  divided  at 
once  down  to  the  bone,  and  the  dorsal  incision  is  then  made,  being  placed 
at  right  angles  to  the  plantar.  The  ankle-joint  is  opened  from  above,  and 
disarticulation  completed :  the  structures  lo  the  side  of  and  behind  the  joinl 
are  then  divided,  so  that  a  saw  can  be  applied  to  the  exposed  surface  of  the 
OS  calcis,  and  the  bone  cut  through  alon^  the  line  of  the  plantar  6ap.  The 
lower  ends  of  the  tibia  and  fibula  are  now  cleared,  and  the  malleolus  and 
articular  surface  sawn  off  obliquely,  the  saw-cut  being  as  nearly  as  poasibte 
parallel  to  thai  made  through  the  os  calcis.  The  object  of  this  obliquity  ii 
to  enable  ihe  sawn  end  of  the  posterior  part  of  the  os  calcis  to  be  bronght  into 
apposition  with  the  similarly  treated  ends  of  the  bones  of  the  leg.  and  wired  to 
them  without  any  traction  on  the  tendo  Achillis.     By  this  operation  >  soroe- 
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what  looRer  stamp  is  obtained  than  in  Symc's,  and  llie  patient  is  able  to  walk 
on  llie  posterior  part  o(  the  os  calcis  instead  ot  iin  Ihe  sawn  ends  of  tlie  tibia 
and  fibula.     Tlie  operation  is  more  useful  in  cases  of  injury  than  for  distase. 

Ampntatioiui  of  the  L^  may  be  undcrtalen  either  iminfdialely  above  (lie 
malleoli  ^supramalleolar)  or  in  the  middle  third,  or  a  hands-breadth  below 
the  knee  (site  of  election).     In  the 
two   former  positions  almost  any 
operation  may  be  practised  accord-  —  ---... 

ing  (o  the  needs  of  the  case,  but 
perhaps  Ihe  most  satisfactory  is 
that  by  means  of  equal  lateral 
flaps,  each  of  which  is  equsl  in 
length  to  one  diameler  of  the  limb, 
and  consists  below  of  skin,  fat  and 
deep  fascia,  but  for  the  upper  half 
the  muscles  are  also  included.  In 
dividing  the  bones,  tare  most  be 
taken  not  to  leave  a  sharp  project- 
ing edge  on  the  from  of  the  tibia 
This  is  best  prevented  by  partially 
sawing  through  (he  bone  in  an 
oblique  direction  from  above  down> 
wards,  and  when  this  has  reached 
a  liltle  beyond  its  centre,  the  saw 
is  withdrawn,  and  a  horizontal  in- 
cision made,  cutting  across  the 
oblique  inci^on  in  such  a  way  as  lo 
remove  a  wedge  of  bone  from  the 
front  of  the  tibia,  which  thus  be- 
comes suitably  bevelled  f  Fig.  417). 
The  fibula  should  always  be  di- 
vided before  completing  Ihe  sec- 
tion of  the  tibia. 

In  the  lower  third  of  the  leg, 
Teate's  amputation  (Fig,  413)  is 
sometime  r,  recommended,  and  gives 
good  results 

Ampiitatlaii  of  i.a»  Leg  at  the 
Site  of  Election  may  be  pet  formed 


Fic.  417. 

THE   Site   ok    Illechon,    a   Hanus- 
Bkk^ih  bb(-ow  the  Knee. 

The  continuous  line.  A.  B.  C,  indicates 
Ihe  bhape  of  the  large  external  flap ; 
Ihe, dotted  line.  II.  C.  the  incision  on 
Ihe  inner  side  of  the  limb.  The  direc- 
tion in  which  the  bones  are  sawn  is 
also  shown. 


:ther  by  the  modified  flap  and  circular 
operation,  or  by  a  large  external  flap  {Faralnafs  epcralion).  In  (he  latter, 
the  external  flap  (Fig.  4^7,  A  C),  which.is  U-shaped,  is  first  marked  out  with 
the  knife,  extending  ij  inches  higher  in  front  than  behind,  and  its  length 
being  equal  to  the  diameler  of  the  limb  at  Ihe  point  at  which  the  bones  are  to 
be  divided.  The  incision  on  the  inner  side  is  then  made,  extending  directly 
across  the  limb  from  a  point  1}  inches  t>elow  the  upper  end  of  the  anterior 
horn  of  the  former  incisioB  lo  its  posterior  extremity  (Fig.  427,  B  C).  The 
external  flap  is  dissected  up.  commencing  anteriorly  ;  Ihe  fingers  and  knife 
being  inserted  between  the  tibialis  anticus  and  the  tibia,  all  the  sofi  parts 
down  lo  the  bone  and  interosseous  membrane  are  divided  obliquely.  The 
anterior  tibial  artery  is  cut  long,  and  care  must  be  taken  not  to  free  the  flap 
from  (he  interos.seous  membrane  too  high,  for  fear  of  injuring  the  trunk  of  this 
vessel  as  it  passes  between  tlie  bones,  an  accident  which  would  seriously 
imperil  the  vitality  of  this  targe  and  fleshy  mass.  The  tissues  on  the  inner 
side  of  the  limb  are  now  divided,  either  by  transfixion  or  circular  division. 
The  tnleros.sei>us  membrane  and  bones  are  bared,  and  Ihe  saw  applied 
acconling  to  the  method  already  described. 

DiMrtlcnlatlon  at  the  Knee-joint  is  a  very  useful  and  valuable  proceeding. 
The  methods  chiefly  employed  are  as  follows  :  (i  ]  SUfhm  Smilirs  oftralioH. 
or  amputation  by  cjual  lateral  flaps.     Tlie  incisions  extend   from   a   point 
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immediately  below  the   luberositv 


f  the  tibia  backwards  in  a  semilDnar 
line  behind  on  a  level  with  Ibe  joini 
(Fig.  428).  The  incision  on  ibe  inner  side  should  reach  a  little  lower  than 
that  on  the  outer,  iii  order  to  ensure  sufficient  covering  for  the  inner  condyle, 
which  is  always  larger  than  the  outer.  The  Saps  are  dissected  ap  all  round, 
including  the  subcutaneous  and  deep  fascia,  being  tuned  back  in  front  hke 
a  collar,  so  as  to  enable  the  surgeon  to  reach  and  divide  the  insertion  of  the 
ligamentuin  patell*.  The  knife  is  now  carried  along  the  upper  margin  of  ihe 
tibia,  separating  the  attachments  of  the  semilunar  cartilages  to  the  bones 
by  dividing  the  coronEiry  ligaments.  The  surrounding  muscles  and  tendons 
are  cut  through  at  the  same  level,  togelher  with  the  crucial  ligaments,  and 
the  leg  is  finally  separated  by  boldly  sweeping  the  knife  through  the  soft  parts 
at  Ibe  back  of  the  joint,  the  flaps  being 
well  retracted.  The  popliteal  vessels  are 
secured,  and  the  flaps  drawn  together 
in  Ihe  median  line.  When  union  has 
occurred,  the  cicatrix  is  drawn  up  behind 
into  Ihe  inlercoudyloid  notch  so  that  an 
excellent  hooded  covering  is  provided  for 
the  lower  end  of  the  femnr.  The  chief 
objection  to  the  operation  is  that  the 
upper  part  of  the  synovial  membrane  of 
the  joint  remains  intact,  and  may  become 
distended  by  a  serous  effusion  through 
the  irritation  produced  by  wearing  an 
artificial  limb,  (ii.)  Amputation  can  be 
undertaken  by  a  loiig  anitrior  flap,  the 
patella  being  left  in  sit»  or  removed, 
according  lo  circuraslances.  A  short 
posterior  flap  is  also  formed  and  dissected 
up,  so  as  lo  enable  the  muscles  and 
vessels  to  be  divided  transversely. 

BapTMOudyloid  Amputation  of  the 
Thigh  is  an  operation  often  re<^uisite 
in  order  10  deaJ  with  disease  or  injury 
involving  the  knee-joint,  (a)  Cardin's 
amputation  is  one  excellently  adapted  lo 
this  purpose.  It  consists  in  Ihe  forma- 
tion of  an  anterior  flap,  extending  from 
which   the   femur  is  to  be 

.1  midway  between  Ihe  lower  border  of  Ihe  patella  and  tt>e 
■""     "■"  's  dissected  up  as  far  as  the  upper  border  of  the 


Fig.  <28  —  Stepbem  Smith's 
'  Joint  by  Laibral  Flaps. 


the  level  : 
divided  lo  ; 
tubercle  of 


the  tibia;  this       _      __ 

patella.  A  short  posterior  flap  is  then  cut  by  transfixion,  and  usually  there  is 
a  good  deal  of  retraciion,  since  Ihe  hamstring  muscles  are  included  in  it.  The 
soft  parts  are  now  divided  down  lo  the  bone  all  round  just  above  the  palella 
by  cutting  from  without  inwards,  and  retracted  for  a  short  distance.  The 
condyles  thus  cleared  are  removed  by  the  saw  in  a  direction  parallel  to  the 
articular  surface.  The  chief  objection  to  this  operation  is  the  length  of  the 
anlerityr  flap,  which  is  badly  nourished,  and  sometimes  liable  to  slough. 
(6)  Listir's  modificaiion  consists  in  making  a  transverse  incision  across  the 
front  of  the  limb  on  a  level  with  the  upper  border  of  the  tibia.  The  horns 
of  this  incision  ate  joined  posteriorly  hy  carrying  the  knife  downwards  at  an 
angle  of  forty-five  degrees  lo  ibe  axis  of  the  leg.  This  flap  is  dissected  up, 
and  the  whole  of  the  integuments  and  subcutaneous  tissues  are  freed  and 
retracted  like  a  cuff,  so  as  to  enable  Ihe  muscles  to  be  divided  circularly  just 
above  the  palella.  The  saw  is  then  applied,  and  the  bone  removed.  By  this 
™_ —  .1. jng  of  ji,e  end  of  the  Fx>ne  is  taken  more  from  the  back  than 


ir  Sap  similar  tc 


n  Garden's  operation  is  dissected  op,  indud- 
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ing  the  patella,  and  a  shorter  posterior  flap  is  then  fashioned.  The  soft  parts 
are  divided  by  a  circular  cut  of  the  knife,  and  the  femur  sawn  across  about  the 
level  of  the  adductor  tubercle.  The  cartilaginous  surface  of  the  patella  is  then 
removed  with  the  saw,  and  the  remaining  portion  of  the  bone  secured  by  a 
silver  wire  to  the  divided  end  of  the  femur.  Considerable  difficulty  may  be 
experienced  in  keeping  the  patella  in  accurate  apposition,  and  to  obviate  this 
Stokes  recommended  division  of  the  femur  at  a  slightly  higher  level  (above 
rather  than  through  the  condyles),  (d)  Amputation  bv  a  long  posterior  flap  is 
sometimes  required  in  cases  where  the  tissues  in  front  of  the  limb  have  become 
disorganized  from  disease  of  the  joint,  or  when  cicatrices  produced  by  a 
previous  excision  are  present.  The  posterior  flap  is  first  marked  out  and  dis- 
sected up,  including  merely  the  skin  and  subcutaneous  tissues.  A  transverse 
incision  is  made  across  the  limb  above  the  cicatrices  or  sinuses,  the  bone  sawn 
just  above  the  site  of  the  preceding  excision,  and  the  posterior  muscles  and 
vessels  divided  circularly.    A  very  good  stump  usually  results. 

Amjpatation  of  the  Thigh  may  be  conducted  by  any  of  the  general  methods 
alrea^  described,  but  the  modified  flap  and  circular  (Lister's  operation. 
Fig.  412)  is  perhaps  the  best. 

Amputation  through  the  Hip-Joint. — Disarticulation  at  the  hip-joint  is 
always  an  operation  of  the  greatest  gravity,  and  every  precaution  should  be 
taken  to  mmimize  the  immediate  risks  by  preventing  haemorrhage  and 
lessening  shock.  No  part  of  the  body  should  be  unnecessarily  exposed,  whilst 
the  head  is  kept  low,  and  although  the  operation  must  not  be  hurried  over,  no 
time  is  wasted. 

Perhaps  the  best  way  of  preventing  haemorrhage  is  to  secure  the  main 
vessels  before  dividing  them,  and  then  to  take  up  each  bleeding-point  as  it 
appears  ;  the  limb  can  thus  be  removed  with  the  loss  of  merely  a  few  ounces 
of  olood.  Other  plans  which  have  been  suggested  are:  (a)  Lister's  aortic 
tourniquet,  which,  however,  is  not  to  be  recommended,  partly  because  it  is 
difficult  to  apply  to  stout  or  muscular  individuals,  and  in  any  case  it  is  very 
liable  to  slip,  (b)  Davy's  rectal  lever  for  compression  of  the  common  iliac 
artery  consists  of  a  rod  of  ebony,  vulcanite,  or  metal,  which  is  inserted  into 
the  rectum,  and  directed  so  as  to  compress  the  artery  against  the  brim  of  the 
pelvis.  It  is  dangerous  in  application,  and  not  always  efficient,  {c)  An  elastic 
tourniquet  may  be  applied  either  around  the  upper  part  of  the  thigh  to  control 
the  lower  end  of  the  external  iliac,  or  around  the  body  in  such  a  way  as  to 
compress  the  abdominal  aorta.  For  the  latter  purpose  a  pin-cushion  or  pad 
is  placed  on  the  abdomen  over  the  aorta,  and  behind  the  back  a  board  pro- 
jecting a  few  inches  on  each  side  of  the  trunk,  and  with  two  notches  cut  at 
either  end.  The  elastic  rod  is  passed  over  the  cushion,  and  around  the  notches 
at  the  end  of  the  board  in  a  figure-of-8  fashion,  sufficient  tension  being  em- 
ployed to  force  the  cushion  down  on  the  aorta,  and  thus  control  the  circulation 
through  it.  This  method,  which  was  also  suggested  by  Lord  Lister,  is  cer- 
tainly efficient,  though  somewhat  cumbersome,  (d)  More  recently  Wyeth,  of 
New  York,  has  introduced  a  method  of  preventing  haemorrhage  by  applying  a 
rubber  tourniquet  close  to  the  pelvic  brim,  which  is  prevented  from  slipping 
by  inserting  long  needles  immediately  below  it.  Tne  limb  is  first  exsan- 
guinated by  elevation,  or  possibly  by  the  use  of  an  Esmarch's  bandage.  Two 
long  steel  needles.  10  inches  in  length  and  ^^  inch  in  thickness,  are  then  in- 
serted, one  on  the  outer  side  of  the  thigh  and  one  on  the  inner.  The  former 
•is  introduced  ^  inch  below  the  anterior  superior  spine  of  the  ilium,  and 
slightly  to  the  inner  side  of  this  prominence,  and  is  made  to  traverse  super- 
ficially for  about  3  inches  the  muscles  and  fascia  on  the  outer  side  of  the  nip, 
emerging  on  a  level  with  the  point  of  entrance.  The  point  of  the  second 
needle  is  thrust  through  the  skin  and  tendon  of  origin  of  the  adductor  longus 
muscle  J  inch  below  the  crutch,  the  point  emerging  i  inch  below  the  tuber 
ischii.  The  points  should  be  shielded  at  once  with  cork  to  prevent  injury  to 
the  hands  of  the  operator.  No  vessels  are  endangered  by  these  skewers.  A 
mat  or  compress  of  sterile  gauze  2  inches  thick  and  4  inches  square  is  laid  over 


(B  practice  ol  surt^ry  has  olwiiyH  been  of  sucb  a  aalnre  ftx  to  mtiWr  i 
ans  ol  abolishing  tbe  pain  cau^etl  thereby  a  dejideratam  :  but  aldMogb  M 
■  old  days  various  flans  were  adopted  to  iltiiin  this  ol>ject.  yet  it  wMm* 
i  the  end  of  the  lost  century  that  any  real   advance  was  male  in  Ihk 
:tioa.     In  1799  Sir  Humphrey  Davy  siiijKes ted  the  pmsibilily  ol  n 
.JUS  oxide  gas  aa  a  means  of  rendering  patienta  ansFttlielic  dttrioK  mi 
rk ;  but  as  then  employed,  it  was  so  uncertain  in  its  action  thai  no  g 
aeSt  was  derived  from  the  knowledge  thus  acquired,  and  many  yean  oU^ 
ire  It  came  into  extensive  use.     The  demonstration  of  the  propesliN  rf 
r  in  1846  by  Morton  in  Philadelphia,  and  of  chloroform  in  Jannaiy.  itij' 
,  jir  James  (then  Professor)'  Simpson,  jeialdesJ  in  a  new  era   of  ffgKj- 
|""^tions.  which  before  were  scanty  in  number,  became  greatly  mnltidnL 
,t  the  present  day.  with  oat  advanced  knowledge  and  expeiieocc,  UM  tm 
ant  dependence  on  this  agent,  it  is  difficult  10  understand  how  wryiil 
~.ice  could  have  Iwen  conducted  without  it.     Anxstheiics  bave  eaabladtW 
suigeon  conGdenlly  to  atlack  almost  every  region  of  the  body,  and  In  itfH  n/    ' 
operations  beint  hurried  over,  in  order  to  minimiie  ttie  patient's  mllerinet, 
they  are  now  undertaken  with  much  mom  deliberation,  acconcj  bidag  ft* 
great  requisite  at  the  present  day.  and  not,  as  formerly,  rapidity. 
Ansestbetics  may  be  divided  into  two  gronps — the  local  uid  the  general. 
Local  AniMtheaia  is  utilizad  for  the  purpose  of  rendering  parts  insensitive  to 
pain,  where  slight  operations  of  short  Ouration  are  lo   b«  undertaken,  ir, 
occasionally,  in  more  serioua  cases,  where  the  patient  cannot  stand  a  genenl 
UiEslhetic. 

1.  Cooaine  is  an  alkaloid  obtained  from  the  dried  leaves  of  the  Erylkniyln* 
eoea  (S.  America).  The  salt  most  commonly  used  ft  the  hydrochlorale,  wbicb 
exists  in  the  form  of  colourless  neodles,  or  a  crystalline  powder  re*dily  wlnble 
in  water.  Its  properties  as  a  local  anesthetic  were  discovered  by  Kiiila  ol 
Vienna,  and  it  was  at  the  Ophthalmic  Congress  at  Heidelberg  in  Septemher. 
1884.  that  its  value  in  ophthalmic  and  surgical  work  w;u  brsl  publicly 
demonstrated. 

Mucous  membranes  are  readily  aniesthetizcd  by  applying  a  5  or  to  pa 
cent,  solution  to  them  for  about  five  or  ten  minutes,  the  insensibility  lastiif 
for  about  the  same  time.  In  dealing  with  the  skin  or  deeper  tiuues, 
hypodermic  injections  of  the  drug  are  relied  on,  the  anzslbesia  foUowinK  the 
course  of  the  peripheral  nerves.  The  action  of  cocaine  is  supposed  lo  depend 
partly  on  an  anseniic  condition  of  the  affected  tissues  indaced  by  arterial  con- 
traction, partly  on  paralysis  of  the  terminations  ol  the  sensory  nerves  Much 
less  effect  is  produced  on  inflamed  tissues.  In  making  use  of  this  reagent.  K 
must  always  be  remembered  that  cocaine  has  a  distinctly  depreasing  inflneooa 
upon  the  heart,  and  hence  more  than  J  grain  should  never  be  employed.  When 
A  syringe  is  used  the  needle  should  be  inserted  in  the  line  of  incision,  and  iha 
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the  acetabulum,  and  the  head  of  the  bone  is  thus  set  free.  One  great  advan- 
tage of  this  operation  is  that  the  incisions  are  placed  as  far  as  possible  from 
the  risk  of  septic  contamination  from  the  genital  organs  and  perineum. 

To  our  minds,  the  best  method  of  amputating  at  the  hip-joint  is  by  means 
of  an  anterior  racquet  incisioH  (Fig.  429).  This  commences  over  the  centre  of 
Poupart's  ligament,  and  is  carried  down  along  the  course  of  the  main  vessels 
for  about  3  inches.  The  common  femoral  ^eath  is  exposed,  and  both  artery 
and  vein  are  secured  by  double  ligature  and  divided.  The  incision  is  then 
completed  :  it  sweeps  over  the  inner  side  of  the  thigh  4  or  5  inches  below  the 
perineum  to  the  back,  and  is  brought  up  again  to  the  front  3  or  4  inches  below 
the  great  trochanter.  The  muscular  structures  in  the  outer  flap  are  then  cut 
through,  and  the  external  circumflex  artery  and  other  bleeding  vessels  secured 
by  pressure  forceps  en  route.  By  rotating  the  limb  inwards,  the  insertion  of 
the  gluteus  maximus  can  be  divided,  as  also  the  muscles  attached  to  the  great 
trochanter.  The  muscles  in  the  inner  flap  are  then  similarly  dealt  with  after 
rotating  the  limb  outwards,  the  internal  circumflex  artery,  etc..  being  secured. 
The  capsular  ligament  is  next  divided  transversely,  and  the  head  of  the  bone 
disarticulated.  Finally,  the  limb  is  rotated  forcibly  outwards,  and  all  the  soft 
parts  at  the  back  of  the  limb,  including  the  sciatic  vessels  and  nerves,  are 
divided  from  within  outwards  with  one  sweep  of  the  knife.  The  wound  when 
sutured  lies  antero-posteriorly. 
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oy  the  drug,  or  whether  the  dangerous  symptoms  met  with  axe  not  due  to 
primary  failure  of  the  respiration.  The  experimental  evidence  on  the  subject 
IS  of  a  very  conflicting  nature ;  and  it  is  impossible  as  yet  to  consider  the 
question  solved.  The  Scotch  school  of  surgeons,  headed  by  Syme  and  Lister, 
has  always  maintained  that  the  breathing  alone  need  be  watched  during  the 
administration  of  chloroform,  failure  of  the  respiratioa  being  the  first  danger 
signal ;  the  second  so-called  Hyderabad  Commission  has  sought  to  confirm 
this  view.  Many  practical  surgeons  and  anxsthetists  oppose  this  statement, 
holding  that,  although  the  respirations  may  fail  6rst  in  a  large  percentage,  and 
probably  a  majority,  of  fatal  cases,  yet  there  are  a  certain  number  in  which 
neart  failure  is  also  seen  as  a  result  of  the  direct  toxic  effect  of  the  chloroform 
upon  its  muscular  substance.  Certainly,  in  not  a  few  instances  of  death  during 
the  administration  of  chloroform  the  heart  stops  first,  but  a  great  distinction 
must  be  drawn  between  the  deaths  which  result  from  chloroform,  and  the  deaths 
that  occur  during  the  administration  of  chloroform.  An  overdose  of  chloroform, 
without  doubt,  leads  to  failure  of  the  respirations ;  but  in  the  majority  of  such 
cases,  if  suitable  precautions  are  adopted  sufficiently  early,  a  fatal  result  may 
be  averted.  Cases  in  which  the  heart  stops  first  are  probably  due  to  syncof>e, 
and  are  not  entirely  dependent  on  the  nature  of  the  anaesthetic  administered. 

Chloroform  may  be  given  in  several  different  wa)rs,  but  in  all  the  chief  points 
to  be  attended  to  are  regularity  of  dose,  and  full  admixture  with  air,  so  that 
not  more  than  4  per  cent,  of  the  vapour  is  inspired.  The  plan  so  often 
emplo3red  of  pouring  an  unknown  quantity  of  chloroform  on  a  piece  of  lint, 
folaed  in  two  or  three  layers  and  held  close  to  the  patient's  nose  and  mouth,  is 
most  unscientific  and  to  be  strongly  condemned.  The  Open  Method  is  that 
recommended  by  Lord  Lister.  A  mask  reaching  from  the  root  of  the  nose  to 
the  chin  is  made  from  the  side  of  a  towel,  and  fixed  with  a  safety-pin.  «  This 
is  first  held  some  inches  above  the  patient's  nose,  and  moisteneci  froih  the 
outside  with  chloroform  from  a  drop-bottle.  As  the  respiratory  passages 
become  tolerant  of  the  drug,  the  mask  is  gradually  lowered  to  touch  the  face, 
and  is  kept  continually  moistened.  At  the  end  of  two  or  three  minutes  the 
respirations  increase  in  frequency,  and  a  stage  of  excitement  may  be  reached, 
during  which  the  patient  may  sing,  shout,  or  struggle  violently  The  anaesthetic 
is  still  cautiously  pushed,  care  being  taken  that  during  the  deep  respirations 
which  follow  the  struggling  stage  an  overdose  is  not  administered.  Complete 
anaesthesia  is  indicated  by  relaxation  of  the  muscles,  loss  of  the  corneal  reflex, 
and  contraction  of  the  pupil,  and  it  is  usually  attained  in  about  five  minutes. 
As  long  as  the  operation  lasts,  the  anaesthetist  must  endeavour  to  maintain  this 
condition,  but  the  amount  needed  during  the  later  stages  is  much  less  than  at 
its  commencement. 

Junker's  inhaler  is  often  used  for  giving  chloroform,  especially  in  operations 
about  the  nose  and  face.  It  is  economical,  and  on  the  whole  satisfactory.  In 
this  apparatus  air  is  pumped  through  a  layer  of  chloroform  to  an  inhaler 

f>lacea  over  the  patient's  mouth,  or  to  a  tube  passed  into  his  nose.  The  air 
aden  with  chloroform  is  inspired,  and  produces  the  usual  constitutional  effects ; 
the  amount  administered  is,  to  a  certam  extent,  regulated  by  the  rapidity  with 
which  the  indiarubber  bulb  of  the  apparatus  is  squeezed  ;  after  a  time,  how- 
ever, the  lowered  temperature  induced  by  the  evaporation  leads  to  a  diminu- 
tion in  the  amount  of  chloroform  vapour  given  off.  Accidents  have  happened 
with  this  apparatus  from  filling  the  oottle  too  full,  or  from  having  the  india- 
rubber  tubes  fixed  to  the  wrong  nozzles  ;  in  either  instance  liquid  chloroform 
may  be  pumped  out  of  the  exit-tube. 

3.  Ether  is  generally  considered  to  be  a  safer  anaesthetic  than  chloroform,  in 
that  it  is  a  cardiac  stimulant.  It  is  usually  administered  by  Clover's  apparatus 
or  by  an  Ormsby's  mask. 

'^Clover's  apparatus  (Fig.  430,  D  and  E)  consists  of  a  face-piece  similar  to  that 
utilized  for  giving  nitrous  oxide,  a  metal  receptacle  for  the  ether,  and  a  bag.  In 
this  apparatus  the  air  used  in  respiration  passes  over  the  sur£eice  of  the  ether 
contained  in  the  receptacle,  the  proportion  of  ether  inspired  being  regulated, 
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90  that  at  first  a  considerable  admixture  of  air  is  permittsd,  whilst  later  on  «Uiei 
vapour  in  the  proportion  of  a  third,  a  half,  or  even  two-thirds,  is  inhaled. 
^u .  ..-1 1  .l: ...g  jg  ihe  ease  with  which  the  amonnt  of  ether 

:t  disadvantage  exists  in  tlie  Lict  tliM 


The  great  value  of  this  apparatus 
adminiateied  is  regulated;  but  a. 
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A,  steel  cylinders  containing  compressed  nitrous  oxide ;  B,  indiarubber  bag: 
C.  three  way  slop-cock  with  valves ;  D,  Clover's  ether  chamber :  E.  face- 
piece.  If  nitrous  oxide  alone  is  administered,  D  is  omitted.  When  ether 
alone  is  used.  A  and  C  are  omitted,  and  a  smaller  bag  substitutcnl  for  B. 


.    .  cyan  

by  removing  the  niaslc  occasioQally,  and  giving  the  patient  a  few  breaths  of 
Another  objection  lies 
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collects  about  the  pharynx,  whilst  the  moisture  in  the  expired  air  condenses  in 
the  bag,  which  becomes  very  objectionable  unless  carefully  washed  out. 

In  Ormsby's  mask  the  ether  is  poured  over  a  sponge  which  is  contained  in  a 
wire  frame  prolonged  from  the  face-piece,  and  covered  over  by  a  bag  into 
which  the  patient  breathes.  It  is  an  unpleasant  means  of  inducing  anaesthesia, 
but  may  be  employed  for  maintaining  it  after  .the'use  of  gas.  The  same 
objections  hold  good  as  in  Clover's  apparatus,  and  the  same  precautions  as  to 
letting  in  atmospheric  air  from  time  to  time  must  be  observed. 

In  the  administration  of  ether  it  is  now  usual  to  adopt  what  is  known  as  the 
'  gas  and  ether  method,'  by  which  is  meant  that  the  patient  is  first  anaesthetised 
with  nitrous  oxide,  and  the  anaesthesia  is  continued  and  maintained  by  means 
of  ether.  If  the  Clover's  inhaler  is  to  be  employed,  the  arrangement  shown  in 
Fig.  430  is  employed,  a  Clover's  ether-chamber  being  interposed  between  the 
face-piece  and  the  three-way  tube  of  a  nitrous  oxide  apparatus.  The  patient 
is  first  allowed  some  six  or  eight  full  inspirations  of  nitrous  oxide,  and  then  the 
ether-chamber  is  turned  to  permit  of  gradually  increasing  doses  of  ether  vapour. 
As  soon  as  symptoms  of  nitrous  oxide  narcosis  present  (twitching  of  muscles, 
irregular  stertor,  etc.)/  the  gas-bag  is  detached  and  the  ordinary  ether- bag 
substituted. 

The  Ormsby's  mask  does  not  permit  of  this  gradual  addition  of  ether  vapour  ; 
fiill  nitrous  oxide  anaesthesia  must  be  induced  with  the  ordinary  apparatus, 
and  then  a  rapid  change  is  made  to  the  lully-charged  ether  inhaler.  The 
results  aie  sufiiciently  satisfactory,  but"  much  more  experience  and  skill  are 
required  than  when  the  Clover  is  used. 

The  advantages  claimed  for  this  '  combined  method  '  arc  that  anaesthesia  is 
induced  much  more  rapidly  (two  minutes),  and,  what  is  far  more  irap>ortant, 
the  process  is  much  less  unpleasant  for  the  patient  than  when  ether  alone  is 
employed.  The  patient  is  apt,  especially  when  the  Ormsby's  mask  is  used,  to 
become  rather  livid  and  rigid,  but  these  conditions  pass  off  in  the  course  of  a 
minute  or  two. 

4.  To  obviate  the  depressing  effects  of  chloroform,  a  combination  known  as 
the  A.C.E.  Mixture  is  often  used,  consisting  of  alcohol,  chloroform,  and  ether. 
blended  in  the  proportion  of  one,  two  and  three  parts  respectively.  It  may  be 
given  either  from  a  Rendel's  mask,  or  by  the  open  method  as  for  chloroform, 
but  the  latter  plan  is  only  applicable  to  children  and  weakly  individuals,  who 
require  but  little  anaesthetic.  RendeVs  mask  consists  of  an  oval  box  open  at 
one  end  and  shaped  to  fit  the  nose  and  mouth,  and  the  fundus  perforated  with 
holes  to  permit  of  the  free  entrance  of  air  ;  it  may  be  made  of  leather,  or  pre- 
ferably of  celluloid  or  metal.  Two  or  three  sponges  are  placed  within  it,  and 
soaked  with  the  anaesthetic,  the  patient  breathing  in  and  out  of  the  cone.  The 
inspired  air  is  thus  laden  with  the  vapour,  and  the  amount  admitted  is  regu- 
lated in  measure  by  covering  a  certain  proportion  of  the  inlet  holes  with  the 
hand.  The  objection  to  this  reagent  is  that  it  evaporates  somewhat  unequally, 
the  ether  coming  off"  ^rst,  and  leaving  an  excess  of  chloroform,  which  when 
administered  in  a  cone  may  be  dangerous ;  this  can,  however,  be  obviated  by 
remoistening  the  sponges  alternately  with  the  mixture  and  with  pure  ether. 

General  Bemaxks  as  to  the  Administration  of  Anaesthetics. 

The  medical  practitioner  must  never  lose  sight  of  the  fact  that  a  certain 
element  of  risk  is  necessarily  attached  to  the  artificial  induction  of  a  condition 
in  which  the  activity  of  the  nervous  system  is  entirely  suspended,  except 
for  the  maintenance  of  those  phenomena  which  are  actually  essential  for  hfe. 
Hence,  an  anaesthetic  should  never  be  given,  unless  absolutely  necessary, 
without  careful  preparation  of  the  patient,  or  such  examination  as  shall  satisfy 
the  doctor  as  to  his  capability  of  safely  taking  it. 

The  Preparation  of  the  Patient  is  a  most  important  proceeding.  When 
practicable,  the  general  habits  of  the  individual  should  be  carefully  regulated 
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for  a  few  days  prior  to  the  operation,  and  on  the  preceding  niRht  a  suitabla 

Siuri^tive  is  administered,  castor-oil  being  perhaps  the  most  efhcacioua.  Any 
ood  given  on  the  morning  of  the  operation  should  be  light  and  easily 
assimilable,  whilst  nothing  should  be  taken  for  at  lea^t  Ihree  hours  pre- 
viously, so  as  to  make  sure  that  the  stomach  is  empty.  In  casualty  cases,  it 
may  be  advisable  Co  relieve  gastric  distension  with  an  emetic,  or  by  washing 
out  the  organ  before  commencing  the  administration.  The  anseslhelist  must 
ascertain  that  no  loose  artificial  teelh  are  present  in  the  mouth,  and  that  no 
light  clothes  or  bands  encircle  the  neck  or  thorax.  In  very  nervous  cases,  or 
where  much  shock  is  anticipated,  a  preliminary  hypodermic  injection  of 
strychnine  or  a  nutrient  enema  may  be  administered. 

The  anxsllietic  should  never  be  pushed  in  the  early  stages,  but  is  given 
slowly  and  gradually,  especially  in  nervous  individuals.  When  there  is  any 
struggling,  the  movements  of  the  limbs  should  be  restrained  with  as  little  forca 
as  possible,  and  care  must  l>e  taken  during  the  deep  respirations  which  follow 
sucli  struggling  not  to  administer  an  overdose.  The  condition  which  the 
adminisirator  ^ould  aimat  mainiainingisonecharacterizedby  total  muscular 
relaxation,  insensitiveness  of  the  cornea,  and  a  contracted  state  of  the  pupil, 
whilst  the  pulse  and  breathing  continue  regular.  If  the  pupil  commences  to 
dilate,  and  the  corneal  reflex  is  present,  the  patient  is  apt  10  move  when  the 
knife  is  used,  indicating  that  more  anxsthelic  is  required.  Dilatation  of  the 
pupil  will)  an  insensitive  cornea  is  always  an  indication  for  suspending  the 
administration  for  a  lime.  If  the  anaesthesia  is  not  sufficiently  deep,  vomiting 
is  likely  to  occur,  being  ushered  in  by  weakness  and  rapidity  of  the  pulse,  and 
pallor  of  the  face ;  tliis  may  often  be  averted  by  pushing  the  anxsthetic  The 
anaesthetist's  chief  attention  must  be  directed  to  observing  (he  state  of  the 
respiration  and  pupil ;  but  he  should  also  note  the  colour  of  the  lips,  cheeks, 
and  ears,  as  (hereby  valuable  information  is  gained  as  lo  the  condition  of  the 
circolalion.  The  pulse  should  be  felt  occasionally,  but  it  is  less  important  to 
attend  to  this  than  to  the  other  points  noted  above.  After  the  deep  anaesthesia 
required  in  division  of  (he  skin,  most  operative  proceedings  on  (he  subcu- 
taneous tissues  are  comparatively  painless,  and  hence  the  anesthetic  need  not 
be  pushed  quite  so  far.  Whilst  the  wound  is  being  closed,  the  patient  must 
be  again  somewhat  more  completely  under  control.  In  operations  upon  the 
mouth  associated  with  hemorrhage,  the  head  must  be  occasionally  turned  to 
one  side  to  allow  the  blood  lo  gravitate  out  of  the  mouth,  and  the  pharynx 
well  sponged,  so  as  to  prevent  the  admission  of  clot  and  other  matters  into  the 
air-passages.  It  is  also  a  valuable  routine  plan  lo  insist  upon  the  head  always 
being  turned  on  one  side,  especially  when  ether  is  being  given,  since  mucus 
tends  to  collect  almul  the  pharynx. 

The  AfMr-Trtatment  of^  the  patient  is  always  a  matter  of  considerable  im- 
portance. He  is  carried  from  the  (able  and  placed  on  his  back,  or  preferably, 
when  possible,  on  his  right  side,  in  bed  with  the  head  low.  Where  there  is 
any  tendency  to  shock,  hot-water  bottles,  well  wrapped  up.  should  be  applied 
to  the  feet  and  sides,  and  hot  blankets  over  alt.  Absolute  quiet  must  be 
enjoined  for  some  hours,  and  the  room  darkened,  so  that,  if  possible,  the 

Kticnt  may  fall  asleep.  No  food  is  administered  for  at  least  three  or  four 
urs.  and  then  only  very  cautiously,  a  little  weak  tea.  soda'waier,  or  beef-lea 
being  given.  The  paiient  is  likely  to  vomit  on  returningfrom  unconsciousness, 
perhaps  bringing  up  a  little  bile-stained  mucus,  bul  if  the  anxsthetic  has  been 
judiciously  given,  it  soon  ceases.  Occasionally,  however,  the  vomiting  persists 
for  some  time,  becoming  very  troublesome.     It  may  generally  be  checked  by 

a  hypodermic  injection  of  morphia,  and  hy  washing  out  the  moulh  with     

water  :  but  in  more  severe  cases,  lasting  for  some  days,  the  patient's  nul 
may  have  10  be  maintained  by  enemala,  and  the  stomach  kept  absolutely  at 
rest.  Benefil  may  sometimes  be  derived  by  giving  a  liltle  bismuth  and  hydro- 
cyanic arid  in  an  effervescing  mixiure,  or  perhaps  champagne :  but,  as  a  rule, 
all  administration  of  food  by  Ibe  mouth  should  be  stopped  until  the  vomiting 
has  ceased. 
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Three  chief  Dangen  are  encountered  during  the  administration  of  anaes- 
thetics: 

X.  Obatraeted  Bespiraiioii  usually  results  from  falling  backwards  of  the  root 
of  the  tongue,  which  blocks  the  entrance  of  air  into  the  larynx.     The  respira- 
tions gradually  become  more  and  more  stertorous,  the  face  and  ears  bcMCome 
dusky,  and,  if  the  condition  is  not  relieved,  the  chest  continues  to   heave 
without  any  air  entering  or  leaving  it,  and  finally  ceases  when  the  patient  is 
completely  asphyxiated.    The  early  stages  of  this  condition  are  of  common 
occurrence,  whatever  the  anaesthetic,  and  the  administrator  must  always  be  on 
the  look-out  and  endeavour  to  prevent  it  by  turning  the  head  or  the  patient 
himself  so  that  the  tongue  falls  to  one  side.     If  it  occurs  in   spite   of  this 
position  being  adopted,  the  administration  is  at  once  suspended,  whilst   the 
tongue  must  at  all  hazards  be  drawn  forwards.    This  may  be  accomplished  in 
the  early  stages  by  pulling  on  the  beard  or  chin,  or  b^  pressing  the  mandible 
forwards  by  the  fingers  placed  behind  the  angle  of  the  jaw.     In  the  later  stages 
the  mouth  should  be  forcibly  opened  by  a  gag,  and  the  tongue  grasped  by 
forceps  and  pulled  well  forwards,  or  a  finger  may  be  passed  back  into  the 
pharynx  to  draw  the  root  and  epiglottis   forwards,  and  at  the  same   time 
ascertain  that  the  entrance  to  the  glottis  is  free  from  obstruction.     Artificial 
respiration  should  be  undertaken  if  the  breathing  has  actually   stopped. 
Death  should  never  result  from  this  cause,  and  if  it  occurs,  it  can  only  be 
attributed  to  the  carelessness  of  the  anaesthetist. 

Obstruction  to  the  respiration  may  occasionally  arise  from  the  entrance  of 
vomited  material  into  the  air-passages  or  lungs,  the  patient  becoming  cyanosed 
during  an  attack  of  vomiting,  and  passing  rapidly  into  a  state  of  asphyxia. 
In  such  a  case  the  finger  must  be  swept  around  the  pharynx,  if  the  mouth 
can  be  opened,  to  see  that  the  glottis  is  clear,  whilst  tracheotomy  or  laryngo- 
tomy  may  be  necessary  should  the  teeth  be  firmly  clenched,  or  if  the  obstruc- 
tion is  below  the  entrance  to  the  glottis.  Fortunately,  this  accident  is  of  rare 
occurrence. 

2.  Complete  Cesaation  of  Baspiration  is  the  usual  primary  phenomenon  from 
an  overdose  of  chloroform ;  it  is  also  stated  to  happen  occasionally  during  ether 
narcosis.  The  pulse  continues  to  beat  distinctly  for  a  few  seconds,  although 
respiratory  movements  have  ceased.  Treatment  consists  in  at  once  stopping 
the  administration,  whilst  the  tongue  is  drawn  forwards,  and  the  fauces 
cleared  by  the  finger.  The  head  should  be  lowered  over  the  end  of  the  table, 
and  young  children  may  even  be  completely  inverted,  so  as  to  induce  a 
flow  of  blood  to  the  head.  Artificial  respiration  is  commenced  without  delay, 
whilst  the  thoracic  parietes  may  be  flick^  with  a  cold  wet  towel,  or  alternately 
douched  with  hot  and  cold  water.  Strychnine  or  ether  should  also  be  injected 
hypodermically,  and  if  the  condition  persists  and  the  heart's  action  ceases,  a 
Faradic  current  may  be  passed  from  the  second  or  third  intercostal  space  in 
front  to  an  electrode  placed  over  the  spine.  Attempts  at  resuscitation  should 
be  continued  for  half  to  three-quarters  of  an  hour.  At  the  same  time,  these 
measures  must  be  undertaken  with  discretion,  as  otherwise  it  is  quite  possible 
to  extinguish  the  feeble  spark  of  life  by  the  very  means  which,  used  wisely, 
would  have  restored  it. 

3.  Death  occasionally  results  from  primary  Cardiac  Failure,  which  may 
arise  (a)  from  fright  during  the  administration  of  the  anaesthetic ;  (6)  firom 
shock  with  cardiac  inhibition,  by  commencing  the  operation  before  com- 
plete anaesthesia  has  been  obtained  ;  and  (c)  from  an  overdose  of  chloroform 
or  ether  acting  directly  on  the  nerve  centres  or  on  the  muscular  substance 
of  the  heart.  On  post-mortem  examination  in  such  cases,  the  heart  muscle  is 
found  to  be  thin  and  flabby,  and  perhaps  infiltrated  with  fat ;  the  ventricular 
walls  are  especially  affected.  Unfortunately,  this  condition  cannot  be  recognised 
with  certainty  by  the  stethoscope.  Patients  with  simple  valvular  lesions,  where 
the  defect  has  been  more  or  less  compensated,  do  not  generally  run  any  extra 
risk.  The  treatment  to  be  adopted  in  cases  of  cardiac  failure  during  anaesthesia 
is  the  same  as  for  stoppage  of  the  respiration. 
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The  Choice  of  an  AniBBthetic  in  any  particular  case  depends  mainly  on  the 
condition  of  the  circulatory  and  respiratory  apparatus  of  the  patient.  Ether  is 
perhaps,  on  the  whole,  the  safest  drug  to  employ,  especially  in  adults,  although 
it  is  less  pleasant  to  taJce  ;  it  may  cause  a  good  deal  of  bronchial  irritation  and 
congestion,  and  is  more  likely  to  give  rise  to  troublesome  after- vomiting, 
although  such  does  not  usually  last  long.  It  is  sometimes  followed  by  un- 
pleasant delirium.  Chloroform  is  easier  to  administer,  more  pleasant  to  take, 
and  less  likely  to  lead  to  objectionable  after-effects.  It  is  the  best  anaesthetic 
for  young  children  and  old  people,  though  its  action  upon  the  heart  contra- 
indicates  its  use  in  patients  whose  circulation  is  weak.  The  A.C.E.  mixture 
may  also  be  safely  employed,  if  the  precautions  already  indicated  on  an  earlier 
page  are  attended  to. 

Ether  is  certainly  contra-indicated  in  patients  suffering  from  any  bronchitic 
or  pulmonary  trouble,  and  its  administration  for  operations  about  the  face  or 
mouth  is.  of  course,  impracticable.  Chloroform  should  not  be  given  in  cases 
of  cardiac  weakness  or  advanced  renal  disease ;  for  abdominal  work  it  is 
always  to  be  preferred  to  any  other  agent,  as  also  in  operations  on  the  brain. 
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N.P.  —  The  more  important  references  are  always  placed  first ^  the  less  important 
afterwards. 


Abdominal  aorta,  ligature  of,  291,  279 

aneurism,  277 

operations,  general  remarks  on,  966 

surgery  (Chapter  XXXII.),  891-969 

walls,  injuries  of,  891 

wounds,  mortality  of,  203 
Abscess,  acute.  41-50 

alveolar,  735 

anal,  1029 

antrum,  740 

appendix,  94S 

axillary,  49,  318 

cerebellar,  720,  821 

cerebral,  694,  718,  821,  818,  713,  761 

chronic  tuberculous,  50,  143,  655,  662 
diagnosis  of,  261,  659,  980,  990 

dorsal,  656,  662 

Iliac,  660 

in  bone,  504,  505,  519 

in  hip-joint  disease,  615,  616 

in  kidney,  1058 

in  spinal  disease,  655 

intra-mammary,  868.  871,  49 

ischio-rectal,  1027,  49,  657 

lacunar,  119 

lumbar,  657,  662 

of  labium,  X140 

of  liver,  955 

of  spleen,  ^5 

of  tongue,  775 

palmar,  208,  49 

perineal,  1x32 

perinephritic,  1058,  660,  1052 

prostatic,  1108 

psoas,  657,  662 

pyajmic,  104,  106 

residual,  52,  659 

retro- pharyngeal,  805,  656 

subcranial,  690,  677,  694,  720,  R18 

sublingual,  783,  93 

submammary,  868,  872,  92 

subpericranial,  705 

subperiosteal,  503 

subphrenic,  900,  921,  948 

silpramammary,  868 
Abscess,  chronic,  treatment  of,  662,  55 
of  breast,  871 


A.C.E.  mixture,  1188,  468 
Accessory  thyroids,  837 
Acetabulum,  fractures  of,  566 
Achondroplasia,  528 
Acinous  cancer,  179 
Acne,  753 
Acro-arthritis,  605 
Acromegaly,  531 
Acromion,  dislocation  of,  550 

fracture  of,  449 
Actinomycosis,  148,  784,  22,  946 
Acupressure,  231 

Acupuncture  for  aneurism,  268,  270,  276, 
278 

for  abscess  of  liver,  956.  957 

for  hydatid  of  liver,  959 
Adams'  osteotomy.  610 
Adder's  bite,  205 
Adductor  longus,  injury  to,  366 
Adenoids,  766,  793 
Adenomi,  172 

of  adrenal  bodies,  1066 

of  breast,  875 

of  kidney,  1066 

of  palatal  glands,  798 

of  post-anal  gut,  649 

of  prostate,  mi 

of  rectum,  1035 

of  testis,  1 1 52,  183 

of  thyroid,  830,  834 
Adeno-sarcoroa  of  breast,  877 
Adhesions  in  hernial  sac.  972,  979.  994 

in  joints,  423,  573.  609 

intraperitoneal,  897,   898,  9^)6,  947, 
lOIO,  10Z5 
Adrenal  tumours,  1066 
Adventitious  bursiie,  373 
Aerial  fistula,  828 
Aerobic  bacteria,  4 

Air  into  veins,  entrance  of.     5^ee  Veins 
Air-passages,       surgery      of      (Chapter 

XXX.),  838-865 
Albuminuria,  1091 
Alexines,  13 
Alibert's  keloid.  214 
Alopecia  in  syphilis,  128 
Alveolar  processes,  affections  of,  735 
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Alveolar  sarcoma,  158 

Ambulatory  treatment  of  fractures,  431 

Amoeba  coli,  955.  22 

Amputation  of  penis,  1140 

Amputations  (Chapter  XL.),  1 166  1 183 
during  shock,  219,  200 
for  acute  arthritis,  581 
for  aneurism,  269,  277 
for  compound  fractures,  199,  435 
for  gangrene,  74,  76,  77,  79.  80,  83, 

199,  269.  283.  434 
for  infantile  paralysis,  666 
for  lacerated  wounds,  198 
for  rupture  of  main  artery,  200.  348, 

424 
for  sarcoma  of  bone,  536 
for  :>econdary  haemorrhage,  241 
for  spreading  traumatic  gangrene.  83 
for  tuberculous  diseases  of  joints,  592, 

593.  594.  595.  618 
Amussat's  o(>eration,  940 
Amyloid  degeneration,  53,  255,  580,  1092 
Anaerobic  bacteria,  4 
Anaesthesia  (Chapter  XLI.),  1184- 1 191 

dolorosa,  658 
Anaesthetic,  choice  of,  1191 

leprosy,  147 
Anatomical  wart,  206 
Anel's  ligature  for  aneurism,  265 
Aneurism  (Chapter  X.),  256-280    . 

by  anastomosis,  170,  537,  706 

cirsoid,  170,  706 
•     diffuse  traumatic,  247 

of  bone  (osteo-aneurism),  537 

treatment  of,  263-269 

varicose   250,  70$ 
Aneurismal  varix,  249,  275;,  ^5,  311,  683. 

705 
Aneurisms,  special,  270  280 
Angini  of  Ludwig,  93,  784 
Anijioma,  169 
Angular  curvature  of  spine.     Sec  Pott's  i 

disease,  650 
Ankle,  acute  arthritis  of.  583 

amputation  at,  1177,  518 

ankylosis  of,  610 

effusion  into,  574 

excision  of,  626 

fracture-dislocations  of,  490,  569 

tuberculous  dise.i»e  of,  595 
Ankylo_i;lossia,  773 
Ankylosis,   608,    78,    147,    332,   615.   6(^::,, 

751 
Anterior  crural  nerve,  affections  of,  350 
Anthrax.  113 
Antisepsis,  14 

Anlisej)tic  treatment  of  wounds,  14 
Antiseptics,   15 

Antistreptococcic  serum,  use  of: 
l>efore  abdominal  section,  c/V) 

operations  on  tongue  or  pharynx, 

783,  802.  804 
operations  on  joints,  56<) 
in  cellulitis,  92 
in  erysipelas,  99 


Antistreptococcic  serum  in  pyamM.  107 

in  septicsenaia,    103 
Antrum,  affections  of,  740 
Antyllus'  ligature  for  aneurism.  265 
Anus,  affections  of,  1096,  10^9, 1032. 103^. 
1036,  1047 

artificial.  938,  932,924.  926.  927. 028. 

939.  999.   I'^^M.   »«>7.  1014.  ici'.. 
1022,  1038 
Aorta,  abdominal,  aneurism  of.  277 

compression  of,  237.  278,  1181 

ligature  of,  391.  279 

thoracic,  aneurism  of,  270 
Aphasia,  700,  730 
Aplasia  cranii  congenita.  709 
Apncca,  863 

Appendicitis.  945,  1014 
Arachnoid  cyst,  683.  191,  186,  668 
Arm,  amputation  through.  Z173 

deformities  of.  388 
Arterial  haemorrhage,  22a,  335 
Arterial  suture.  249 

thrombosis,  246.  355,  76.  79 

varix,  706 
Arteries,  affections  of  ((/hapler  X-),  246- 
280 

ligature  of,  280-397 
Arterio-venous  wounds.  349,  706 
Arteritis,  varieties  of.  350 
Arthrectomy  for  tuberculous  disease  0I 

joints,  591,  593,  594 
Arthritis,  acute.  578,  540.  504.  750 

deformans.    See  Ostco-arthritis.  ^96 

following  nerve  lesions.  604 

tuberculous,  586 
.\rthrodesis,  666 
Artificial  respiration.  865 
Asca rides,  1027.  ir>84 
Asepsis,  14,  ii'kS 
Asphyxia,  863 
.Aspiration  for  hy(ironophro>i>;.   10::- 

of  bladder.  1 131 

of  chronic  abscess.  55 

of  empyema,  859 

of  hepatic  abscx.*ss  and  o\^t,    .;- 

of  pericardium,  863 
.Xsthenic  fever.  32.  220 
•Astragalus,  dislooition  of.  -7 

excision  of,  <>27,  407 

fracture  of.  493 

IuIktcuIous  diseav  of,  :;i'i 
Atheroma,  252.  25') 
Atlas.  disloiMtion  of.  '>3>,  '158 
.Atony  of  bladder.  io>;6.   1  ir*>    ni^ 
Atrophic  scirrhus,  884,  iS*. 
Atrophy  of  Iwne.  52^^.  418.  4-0.  -  ., 

of  muscles,  328.  642 

of  skull.  7<x> 

of  testis.  1 161 
.Auditory  nerve,  injury  of.  34  ^ 
Au:oplasty.  jot 
Axillary  abscess.  49.  31 S 

artery,  aneurism  of.  277 
ligature  of.  288 

cellulitis.  92 
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Badlli,  2 

Bacillus  anthracis,  113 

coli  communis,  6,  44,  506,  661.  891, 
89s.  899^  901,  922,  928.  946,  955, 
961,  997,  1018,  1027,  1076,  1 120 

leprae,  146 

mallei,  145 

of  malignant  oedema.  82.  100 

tetani.  107 

tuberculosis,  141 

typhosus.  3,  44,  510.  585 
Bacteria,  1-5 

Bacteriology  of  acute  abscess,  42 
Baker  8  cysts,  578,  369,  185 
Baker's  operation  for  fractured   patella, 
484 

operation  for  hernia,  987 
Balanitis,  X137.  119 
Ballooning  of  rectum,  1034 
Banks'  (Mitchell)  operation  for  hernia. 

987 
Basal  meningitis,  692 
Base  of  skull,  fracture  of,  669 
Basilar  artery,  aneurism  of,  274 
Bassini's  operation  for  hernia,  984 
Beatson's  operation  (o<)phorectomy),  890 
Bedsores,  80,  433,  633 
Bell's  paby,  341 
Bellocq's  sound,  770 
Benign  tumours,  151 
Berger's  amputation  of  upper  extremity, 

"74»  536 
Biceps  cruris,  tenotomy  of,  372 
cubiti,  ?njuries  of,  364,  365 
Bilharzia  haematobia,  1090,  1027,  1055 
Biliary  fistula,  894,  960,  963 

passages,  affections  of,  959 
Bilocular  hydrocele,  1155 
Biniodide  of  mercury,  15.  16,  18 
Bites,  snake,  205 
Bladder,  affections  of  (Chapter  XXXVIL). 

1072- 1 107 
ladder  in  hernia.  973 
Blastomycetes,  22 

Blood-clot,  organization  of,  213.  228,  512 
Blood-cysts,  825,  186 
Bobbins,  decalcified  bone,  937 
Boil,  351,  814 
Bone,  diseases  of  (Chapter  XVIII.),  495. 

538 
Bone,  injuries  of  (Chapter  XVII.).  417-494 

Boric  acid.  15 

Bottini's  operation.  1Z15 

Bougies,  urethral,  X124 

Brachial  artery,  compression  of,  237 

ligature  of,  289.  244 

plexus,  affections  of.  343 

stretching  of,  344 

Brain.     See  under  Cerebral,  Concussion, 

and  Compression 

Branchial  cleft,  affections  of,  822 

Brasdor's  operation  for  aneurism,  266,  274 

Breast,  diseases  of  (Chapter  XXXI.),  866- 

890 

Bronchocele.     See  Goitre 


Bronchus.    See  Air-passages 

Bruise,  190,  191 

Bryant's  test-line,  474 

Bubo,  1138,  119 

Bubonocele,  975,  980 

Bulb,  haemorrhage  from  artery  of,  1104 

Bullet  wounds.     See  Gunshot  wounds 

Bullets,  kinds  of,  204 

Bunion,  414 

Bums,  85 

Bursae,  diseases  of,  373 

Bursal  cysts  in  neck,  825 

Butcher's  wart,  206 

Caecal  hernia,  973 
Caecum,  cancer  of,  928 
Calcium  chloride  in  blood,  298 

for  haemophilia,  245 
Calculous  anuria,  1063 
Calculus,  biliary,  960,  X012 

impacted  in  urethra,  x  120 

intestinal,  X013 

prostatic,  iixo 

renal,  ic6t 

salivary,  786 

vesical,  1094 
Callosity,  354 
Callus,  425 

Canalization  of  veins,  242 
Cancellous  osteoma.  164 
Cancer  en  cuirasse,  883 
Cancer,  general  facts  of,  172- 181 

of  bladder.  1082 

of  bone,  536 

of  branchial  cleft,  823 

of  breast,  880,  180 

of  intestine,  927 

of  jaw,  738,742,  743,  749 

of  kidney.  1067 

of  larynx,  843 

of  "p.  733 
of  liver,  959 

of  nasal  fossae,  765,  766 

of  oesophagus,  809 

of  pancreas,  965 

of  parotid,  788 

of  penis,  1139 

of  pharynx,  804 

of  prostate,  1116 

of  pylorus,  909 

of  rectum.  1036 

of  scrotum  (chimney-sweep's),  1165 

of  spleen.  9)55 

of  stomach,  907 

of  testis,  1 1 54 

of  thyroid,  836 

of  tongue.  778 

of  tonsil.  801 
Cancrum  oris,  83,  751,  773 
Capillary  haemorrhage,  222,  243 

naevus,  308 
Carbolic  acid,  15 
Carboluria,  15,  1092 
Carbuncle,  352 
Carcinoma.     See  Cancer 
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Garden's  amputation,  iz8o 
Caries,  498,  496 

necrotica,  510 

of  spine,  650 

of  temporal  bone,  8x5 

syphilitic,  521 

tuberculous,  5x4,  650,  711 
Carotid  artery,  aneurism  of.  272 

compression  of,  236,  273 

ligature  of,  283,  271,  273,  274,  275 
Carr's  splint,  465 
Canying  angle,  456 

Cartilage,  affections  of,  in  joint  disease, 
584,  580,  587,  596,  598,  606 

semilunar.     See  Semilunar 
Cartilages,  necrosis  of  laryngeal,  842,  843, 

844 
Cartilaginous  tumours.     See  Chondroma 
Caseation  in  tubercle,  143 
Castration,  11 63, 11 50 

for  enlarged  prostate,  11 15 
Catarrhal  inflammation,  34 
Catgut  ligatures,  232,  18 
Catheter  fever,  11 13 

Catheterism,  asepsis  in,  634,  664,  1078, 
X113,  1124 

dangers  from,  1x25 

difficulties  in,  1x25 

for  enlarged  prostate,  11 13 
Catheters,  1124 
Cavernous  naevus,  308 
Cautery,  uses  of,  231,  358,  590,  639,  660, 

X046,  1049 
Cellulitis,  90 

of  axilla,  92 

of  ischio-rectal  fossa,  1028 

of  orbit,  93 

of  scalp,  93 

of  scrotum,  1164 

pelvic,  93,  1074,  1104,  1083 

submammary,  92 

submaxillary,  93,  784 
Cellulo-cutaneous  erysipelas,  96 
Central  necrosis,  509 
CephaIha?matoma.  667,  191 
Cephalhydrocele,  668 
Cephalotctanus,  ixo 
Cerebellar  abscess,  720 
Cerebral  abscess.  7x8,  692 
treatment  of,  72 x 

hnemorrhage,  684,  695 

irritation,  686 

tumours,  7x4,  720 

'       operations  on,  716 
Cerumen  in  ear,  813 
Cervical  plexus,  injury  to,  343 

rib,  381,  276 
Chancre,  hard,  123 

of  anus,  1034 

of  lip,  73X 

of  nipple,  867 

of  tongue,  777 

of  tonsil,  801 

of  urethra,  124,  xxax 
Chancre,  soft  (chancroid),  1x37 


Chapped  lips,  73a 

Charcot's  disease,  602 

Chemiotaxis,  X2,  24 

Chest.     See  Thorax 

Cheyne's,  Watson,  opei^tion  for  femor. 

hernia,  991 
Cheyne-Siokes  respiration,  687.  719 
Chinos61,  x6 

Chloroform,  administr.ition  of,  1185 
Cholangitis,  suppurative,  955,  961 
Cholecystectomy,  964 
Cholecystenterostomy,  963.  960 
Cholecystitis.  961,  911 
Cholecystotomy,  962,  955 
Cholelithiasis,  960 
Cholesteatoma,  8x6 
Cholesterine,  9xx,  52 
Chondro-arthritis,  596 
Chondroma,  163,  742,  747 
Chopart's  amputation,  1176 
Chordee,  XX9 

Chronic  abscesses,  treatment  of,  662 
Chronic  inflammation.  37-40 
Chylous  hydrocele,  XX59,  315 
Chyluria,  1091 
('icatrices.     See  Scar 
Circular  amputation,  1x66 
Circumcision,  X135,  983 
Circumflex  nerve,  affections  of,  344 
Cirsoid  aneurism,  706,  X70 
Clavicle,  dislocations  of,  549 

fractures  of,  446 
Claw  foot,  4x2 

hands  in  leprosy,  X46 

of  ulnar  paralysis,  348 
Cleft  palate,  790 
Cline's  splint,  488,  492 
Cloacse,  501 
Clover's  inhaler,  1 186 
Club-foot,  400 

hand,  389 
Coagulation  necrosis,  25,  44,  41; 
Cocaine,  11 85 
Cocci.     See  Micrococci 
Coccydynia,  470 
Coccyx,  excision  of,  469,  X026,  1039,  116, 

fracture  of.  469 
Cock's  operation  of  perineal  section,  1x31 
Cold  in  treatment  of  inflammation.  36 
Coley's  fluid,  x6o,  x8x 
Colic,  appendicubr,  949 

biliary,  961 

renal,  X063 
Collapse,  215.  896,999,  io2(,  1023 
CoUes'  fascia,  1x33 

fracture,  463 

law,  136 
Colliquative  necrosis,  2; 
Colloid  cancer,  x8o,  909,  8?i,  927 
Colopexy,  X049 

Colotomy,  939,  10x8.    1026,    X034,    1035 
1038,  104 X,  X049 

methods  of,  compared,  944 

uses  of,  940 
Columnar  carcinoma,  X78 
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Columnar  carcinoma  of  bladder,  lujj 
of  breast,  885 
of  intestine,  927 
of  rectum,  1036 
of  stomach,  908 
of  upper  jaw,  743 
C'oma.  diabetic,  77 

diagnosis  of,  688 

in  cerebral  abscess,  719 

in  cerebral  tumour,  715 

in  head  injuries,  681,  683,  684,  ^^87, 
(KfO,  691,  696.  703 

ura*mic,  1014 
Comminuted  fracture,  420 
Compound  fractures,  419,  434,  199 
Compression,  cerebral.  687 
Concussion,  cerebral,  684 

of  the  spine,  637,  640,  641 
Condylomata,  128 

of  anus,  1034,  1045 
Congenital  abnormalities  of  testis,  1142 

cysts,  182 

dislocation,  540 

fracture,  419 

hernia.  070,  976,  987.  991 

hydrocele,  1155 

induration  of  stcrno- mastoid,  823,  366 

malformations  of  rectum,  1026 

syphilis,  136 
(  ongestive  stricture,  11 20 
Conical  stump,  1170 
Conjunctivitis,  gonorrha>al,  120 
Constipation,  995,  999,  10 10,  Z012,  102 1, 

1024,  X033,  1037 
C'ontagion,  9 
Contraction,  Dupuytren's,  392 

of  scars,  2x4 
Contusions,  190 

of  abdominal  wills,  891 

of  bones,  417 

of  intestines,  921 

of  lung,  854 

of  kidney,  1003 

of  nerves,  326 

of  skull.  668 
("ooper  Rose's  inflating  bjig,  771 
Corns,  354,  171 
(  orradi's  method  of  treating  aneurysms, 

268 
Corrosive  sublimate,  15 
Cost.il  cartilage,  separation  of,  445 
Counter-irritation,  39 
Com ptTS glands,  inflammation  of,  119 
Coxa  vara,  393 
Coxalgia  and  coxitif.     See  Hip  disease, 

611 
Cninieclomy,  linear,  710 
('ranio-cerebral  topography,  701 
(.■raniotabes.  524,  525,  700 
Cranium,  injuries  of,  668-680 

diseases  of,  707-713 
Crepitus,  421 

Croupous  inflammation,  34 
Cms  cerebri,  injtiries  to,  700 
Crutch  palsy,  433,  345 


Oyptoscope,  201 
Cubitus  valgus,  456 

varus,  456,  459 
Curvature  of  spine,  angular,  650 

lateral,  381 
Cut  throat,  825 
Cylindroma,  159 

Cystic  hygroma,  31  \,  650.  823.  824 
Cystine,  1095 
Cystitis,  1076,  xioo,  11 12 

in  spinal   affections,  634,  640,   643, 
659,  1076 
Cysto-adenoma,  831,  878,  172 
Cystoscope,  1075 
Cystotomy,  perine:il,  1079 
Cystotomy,  suprapubic,  1105,  1080,  1084 
Cysts,  181-189 

blood,  186.  825 

branchial,  822 

degeneration,  189 

dental,  737 

dentigerous,  747,  171 

dermoid,  182,  649,  707,  784, 823,  874, 
1067 

foreign  bodies,  x86 

hydatid.  187,  537,  715,  825,  861,  874, 
958,  1067 

implantation,  z86 

in  floor  of  mouth,  784 

involution,  870,  873 

Morrant  liaker's,  578,  185 

mucous,  732 

of  breast,  872 

of  jaw,  737.747.  i7«.  183 

of  kidney,  1067 

of  labia,  1141 

of  neck,  823 

of  ovary,  183,  184,  185 

of  pancreas,  964 

of  round  ligament.  X159,  185 

of  spermatic  cord,  1158.  185 

of  thyroid,  831,  834,825 

of  thyro-glossal  duct,  823,  778,  784, 

183 
of  Wolffian  body,  11 58,  183 

sel)aceous,  361,  707,  825 

serous,  185,  825,  873.  1067 

Czemy-Lcnil)ert  suture,  930 

Dactylitis,  tuberculous,  514 
Davy's  lever,  1181 
Decalcified  bone,  use  of,  517 
Deformities  (Chapter  XVI.),  378-416 

in  rickets,  525 
Degeneration,  cysts  of,  189 

in  arteries,  254 

in  nerves,  328 
Delirium  tremens,  221,  422 
Dental  cysts,  737 
Dentigerous  cysts,  747,  171 
Depressed  fractures,  674 
Dermatitis  maligna,  867 
Dermoid  cysts.     See  Cysts 
Diabetes,  1093 
.    Diabetic  gangrene,  77,  1094 
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Diaphragmatic  hernia,  994 

Diaphysitis,  acute,  502 

Diffuse  traumatic  aneurism,  247 

Digital  compression  of  arteries.  229,  236, 

264 
Dilatation  of  cardiac  oriBce,  807,  810,  912 

of  GL'Sophagus,  810 

of  pylorus,  911 

of  rectum,  1034 

of  urethra,  11 27 
Diphtheria,  34,  758,  841,  847,  852 
Diplococci,  2 

Diplococcus  urcae  liquefaciens,  1076 
Direct  inguinal  hernia,  977 
Dislocations  (Chapter  XIX.),  539-572 

of  spine,  634 
Dissecting  aneurism,  259,  253 
Dissection  wounds,  206 
Distal  ligature   for  aneurism,  266,  271, 

274,  277 
Distension     of    bladder    with    overflow, 

1085.  1087 
Disunited  fracture,  438 
Diverticula  of  cesophagus,  805 
Diverticulum  of  Meclcel.  921.  loxi 
Dorsal  dislocation  of  hip,  562 
Dorsalis  pedis  artery,  ligature  of,  297 
Drainage  in  abdominal  operations,  968 

in  treatment  of  wounds,  195.  19 
Dressings  for  oi>erations,  19 
Drowning,  865 
Dry  gangrene.  68 
Duct  cancer,  884.  879 

papillom:!,  879 
Duodenum,  perforating  ulcer  of,  921, 901, 

87 
Dupuytren's  contraction,  392 

enterotome,  1008 

fracture,  490 

splint,  492 
Dura  mater,  injuries  of,  677,  690 
sarcoma  of,  712 

thickening  of,  causing  epilepsy,  703 
Durham's  tracheotomy  tube,  849 
Dyspeptic  ulcer,  777 
Dysphagia,  811 
I  )yspnc)ea.     See  Asphyxia 

Ear,   nfTections    of  (Chapter   XXVIII.), 

813-821 
Ecchondroses,  164 
Kchinococciis  taenia,  187,  301,  958 
Ecthyma,  130 
Ectopia  testis,  1143 

vesicae,  1072,  894 
Ectrodactylism,  390 
Eczema  of  external  auditory  meatus,  814 

of  nipple  (Paget's).  867 

of  scrotum,  1165 

varico-e,  306,  62 
Eczematous  ulcer,  63 
Eggshell  crackling,  534.   537,   712,  713. 

740.  747 
Elbow-joint,  acute  arthritis  of.  582 

amputation  through,  1172 


Elbow- joint,  ankylosis  of.  609 

dislocations  of,  556 

effusion  into,  574 

excision  of,  622,  610 

tuberculous  disease  of,  593 
Electrolysis  for  aneurism,  a68,  270,  275. 
278 

for  cirsoid  aneurism,  706 

for  hydatid  cysts,  959 

for  intra-orbiial  aneurism,  375 

for  nsevi,  309,  73a 
Elephantiasis  Arabum,  315 

Groecorum,  146 
F^lliptical  (oval)  method   of   amputating, 

X167 
Emboli,  301,  72,  103,  254.  a6i.  262.  423. 

302 
Embolic  gangrene.  72 
Embryonic  tissue,  25,  45 
Emphysema,  surgical.  439,  713,  827,  855, 

923 
Emprosthotonos,  109 

Empyema,  858,  855,  656,  901,  906.  956 

of  antrum,  740 

of  frontal  sinuses.  713 

pulsating,  858 
Encephalitis.  691,  692 
Encephalocele,  707,  708 
Encephaloid  cancer,  x8o.  884 
Encysted  hernia,  977 

hydrocele  of  cord,  1158,  185,  980 
of  epididymis,  1157,  184 
of  round  ligament.  1159,  185^ 
End-to-end  anastomosis  of  gut,  933 
Endarteritis,  251,  39,  76,  14a.  131.  132 
Endocarditis,  infective.  103 
Endosteal  sarcoma,  533,  7x2,  74B 
Endothelioma,  159,  788 
Enterectomy,  931,   893.   924,    927.    9^8. 

1003,  Z004, 1008, 10x6 
Enteritis,  acute,  922,  1005 
PInterocele,  973 
Enteroliths,  X073 
Enteroplasty,  931,  927 
Enteroptosis.  105 1,  984 
Enterorrhaphy,  932,  928 
Enterostomy,  931,  X015 
Enterotome,  Dupuytren's,  1008 
Enterotomy,  931 
P'.pididymectomy.  X149 
Epididymitis,  XI47.  xx26, 1x48,  X19 
Epilepsy,  traumatic,  703 
Epiphysis,  separation  of,  420 
Epiphysitis,  499,  507,  5x8.  523 
Epiplocele,  973 
Epispadias,  zxx7 
Epistaxis.  769. 439.  67X,  222 
Epithelioma,  175 

after  lupus,  357,  359 

branchial,  823 

of  anus,  X036 

of  bladder.  Z082 

of  glands  in  neck,  825 

of  gum,  738 

of  jaw,  lower,  749 
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Ei>ithdioma  of  jaw,  upper,  743,  743 
of  larynx,  843 

of  lip.  733 

of  nipple,  867 

of  nose,  765 

of  ccsophagus,  809 

of  palate,  798 

of  penis,  1139 

of  pharynx,  804 

of  scalp,  707 

of  scar,  315 

of  scrotum.  1165 

of  stomach,  908 

of  tongue.  778 

of  lonbil,  801 
Kpityphhtis,  945 
Epulis,  737.  1&2 
Rrethitic  shock,  217 
Ergot,  gangrene  from,  78 
Erysipclns,  94.  799,  1165 

curative  action  of,  98,  160 
Erythema  noilosuni,  97 
Ksniarcb's  operation  for  closure  of  lower 

jaw,  751 
Est  lander's  operation,  860 
Kiher,  administration  of.  1186 
Ethmoid,  diseases  of  the,  761 
Eucaine,  11 85 
Excision  of  joints,  620627 

for  acute  arthritis.  581 

for  ankylosis,  610 

for  dislocations,  547 

for  fractures,  423,  460 

for  tulxfrcuious  di:  e.ise,  5(yi 

of  breast,  888 

of  condyle  of  jaw,  752 

of  Gasserian  ganglion.  339 

of  hydrocele  sac,  1157 

of  larynx,  845 

of  mandible,  749 

of  maxilla,  744,  765,  766 

of  nx'vi,  309 

of  parotid  gland,  789 

of  pylorus,  917.  911,  912 

of  rectum,  1038 

of  rib  for  empyema,  860 

of  rib  for  hepatic  abscess,  957 

of  rib  for  sub- phrenic  abscess,  903 

of  stomach,  916,  911 

of  stricture  of  urethra,  1130 

of  thyroid,  833,  836 

of  varicocele,  11 60  ^ 

Exclusion  of  intestine,  928 
Exomphalos,  991 
Exophthalmic  goitre,  835 
Exophthalmos  (proptosia),  275,  334,  672, 

683.  740.  835 
Exostoses,  164,  712 
Exostosis  bursata,  165 

of  eiir,  814 

of  first  rib,  275  1 

subungual,  165  I 

Expansion  of  bone'  515.  533.  537  I 

Extension  of  leg,  476  ' 

in  hip-joint  disease,  617  ■ 


External  carotid,  aneurysm  of,  374 

ligature  of,  285,  243.  789,  802, 
804,  827 
External  iliac,  ligature  of,  293,  378,  380 
External  popliteal  nerve,  aflfections  of,  350 
Extirpation  of  aneurism,  367 
Extracapsular  fracture  of  femur,  471 

of  humerus,  451 
Extradural     abscess.       See     Subcranial 

abscess 
Extragenital  chancres,  124 
Extra-medullary  haL>morrhage.  spinal, 638 
Extravasation  of  blood,  323 

of   urine,    1133.    1074,    1083,    1087, 
1 105.  1 1 18 
Extroversion  of  bladder.      See   liUitopia 

vesicae,  1073 
Exudation  cysts,  185 

Facial  artery,  compression  of,  337 

ligature  of,  386 
Facial  cleft,  oblique,  730 

nerve,  affections  ot,  340 
operation  on,  343 

paralysis,  340,  671,  788,  815 

tic.  342 
Facies  Ilippocratica,  896,  999,  10*0 
Foical  fistula.    See  Fistula 
Fifces,  imp.iction  of,  1016,  1017 
False  joints,  436,  546 

passages,  11 25 
Farabuiufs  amputations,  1171,  1174, 1179 
Farcy.    See  Glanders 
Fat  embolism,  423 
Fatty  hernia,  162,  993 

tumour.     Sec  IJpoma 
P'emoral  artery,  aneurism  of,  279 
compression  of,  237 
ligature  of,  294,  279.  280 

hernia,  989 

strangulated,  1006 
Femur,  fractures  of.  470 

separation  of  lower  epiphysis  of,  482 
upper  epiphysis  of,  478 
Fever,  31,  319 

Fibrin  ferment,  33,  319,  345,  432 
Fibroblasts,  25,  209,  227 
Fibro-adenoma  of  bre<ist,  875 

thyroid,  830 
Fibro  cystic  disease  of  jaw,  748,  171 

of  testis,  1 1 52,  183 
Fibroid,  recurrent,  157,  880 
Fibroid  thickening,  38 
Fibroma,   163,   x66,   167,  665.   707,   732, 

742.  747.  764.  875 
Fibro-myoma,  166,  189.  xxii 

Fibro-sarcoma,  157,  166,  885 

Fibrous  polypus,  764 

Fibrous  union  of  fracture,  436 

Pibula,  fractures  of,  488 

Fifth  nerve,  affections  of,  335 

Filaria  sanguinis  hominis,  315,  316.  1091 

Fingers,  amputations  of,  X171 

chancre  of,  124 

deformities  of,  389,  391 
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P'insen  light  cure  for  lupus,  358 

Fission.  3 

Fissure  of  anus.  1032 

of  lip,  congenital,  723-730 
Fissure  of  Rolando,  701 

Sylvius,  702 
Fissures  of  nipples,  866 
Fistula,  56 

aerial,  828 

biliary,  894,  960,  963 

bimucosa,  899,  935 

branchial.  822 

cervical,  824 

faical,  894,  899.  921.  948,  953,  1004. 
1006,  1008 

gastric,  906 

-in-ano,  1029 

median  cervical.  824 

esophageal,  826 

penile,  1x9 

perineal,  1x08,  1116, 1122. 1132,  1133 

pharyngeal,  828 

recto- vesical,  1083,  1104 

salivary,  789 

scrotal,  1165 

umbilical,  894 

urinary.  894,  1073,  1108  11 16,  1132. 

"34.  "9 
Flap  amputation.  1167 

Flat  foot,  409 

Floating  kidney,  1050 

spleen,  965 

Fluctuation,  46,  48 

P'octal  residues.  151 

Foot,  amputation  of,  1175,  11 77 

contusions  of.  199 

deformities  of,  403 

Forcible  straightening  of  spine.  662 

Forci pressure.  23X 

Forearm,  amputation  through.  1172 

Foreign  bodies  in  air-passages,  757,  838 

in  appendix.  946 

in  bladder,  1075 

in  ear,  814 

in  hernial  sac,  974 

in  intestine.  10 12 

in  nose,  757 

in  oesophagus.  806 

in  stomach,  903 

in  urethra,  11 18 
Fourth  nerve,  paraly»s  of,  335 
Fractures  (Chapter  XVII.).  417-  _ 
I'ractures,  early  operation  upon,  432 
Fragilitas  ossium,  418 
Frank's  operation  of  gastrostomy,  914 
P'reezing  for  anaesthesia,  1158 
Frontal  lobes,  injuries  of,  686,  695.  699 

sinuses,  affections  of,  713,  761 
Frost-bite,  85 
Fungi.  21 

Fungus  hscmatodes,  66 
Furuncle.     See  Boil,  350,  814 
Fusiform  aneurism,  257 

Galactocele,  873 
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(^all- bladder,  alTections  of,  959 

Gall-stones,  960,  loia 

(ianglion.  369 

(langrene  (Chapter  V.).  67-89 
acute  emphysematous,  8x 
after  aneurism,  247,  261,  263.  a 
during  treatment  of  fractures,  4 
from  diabetes,  77,  1094 
from  hgature  of  main  artery.  76 
from  rupture  of  artery,  247 
from  splint  pressure,  80 
of  intestine.  997,    1003,    1004, 

1019 
of  lung.  861 
senile.  74.  255.  256 

Gant's  osteotomy  of  femur,  610 

Gartner's  duct,  cyst  of,  184 

Gasserian  ganglion,  removal  of,  339 

Gastrectomy,  916,  91 1 

Gastric  ulcer,  903 

Gastrocnemius,  rupture  of,  366 

Gastro-enterostomy,  918,  905,  907,  ( 

Gastrostomy,  914.  810,  911,  907 

Gastrotomy,  912,  807 

Gelenkmaus,  606 

Genu  recurvatum,  398 
valgum,  394,  526 
varum,  398,  526 

(iiant  cells.  142.  158,  227,  357.  498 

Glanders,  145 

Glands,  aflFections  of  lymphatic,  317 

Glandular  cancer.  179 

Glass  wounds  201.249 

Gleet,  X16.  X18 

Glenard's  disease.  1051 

(ilioma,  156,  714 

Glossitis,  774 

(ilosso- pharyngeal  nerve,  affections  01 

Gluteal  artery,  aneurism  of,  279 
bursa.  377 

h:^'morrhagefrom.  244 
ligature  of.  292 

Goitre.  828 

Golding- Bird's  sling  for  flat-foot,  41X 

Gonococcus.  ii5»  44.  S^S.  579.  895 

Gonorrhcta.  115 

(jonorrhtjLMl  arthritis,  585.  665 

Gotlstein's  curette,  769 

(Joiit,  1088,  584.  600 

(iranuhition  tissue,  45,  61,  211 

(iranuionuita,  infective,  ui 

(J ravel,  1087,  us/> 

( J  raves'  disciise,  1835 

(Jravitation  paraplegia.  638 

Great  sciatic  nerve,  affections  of,  348 
stretching  of.  349 

(jreenstick  fracture,  419 

Grilti's  amputation,  1180 

(Jrowth  of  bone.  496 

(jubernaculum  testis.  X142 

Gumma,  131.  531.  715.  777 

Gums,  affections  of,  735-738 

(run-shot  wounds,  202-205 
of  alxlomen,  203 
of  lung,  856 
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Gun-shot  wounds,  of  skull,  676,  698,  203, 

HDematemesis,  909,  223 
Haematocele  of  cord,  1145,  981 

of  tunica  vaginalis,  1144,  186 
Haematoma,  191 

of  abdominal  walls,  891 

of  ear,  813 

of  vulva,  114Z 
Haematuria,  1090,  1096, 1053,  223,  1109 
H%in(^lobinuria,  1090,  78 
Haemophilia,  245,  1090 

joints  in,  605 
Haemoptysis,  223,  854 
Hsemorrhage  (Chapter  IX.).  222  245 

during  amputations,  1 1 69 
at  hip-joint,  1181 

from  catheterism,  1125 

from  gastric  ulcer,  905 

reactionary,  238 

secondary,  239 

special  sources  of.  243 

treatment  of.  229 
Haemorrhoids,  1044 
Haemostatics,  230 
Hsemothorax,  854 
Hahn's  tracheotomy-tubn.  850,  781 
Hallux  rigidis  (H.  ilexus),  413 
Hallux  valgus,  413 
Halsted's  operation  for  hernia,  988 
for  scirrhus  mammne.  887 

suture,  930 
Hammer- toe,  414 

Hammond's  splint  for  fracture  of  man- 
dible, 442 
Hand,  amputations  of,  1172 

deformities  of,  389 
Hare-lip,  723 

Head  injuries  (Chapter  XXI II.),  667-704 
Healing  of  wounds,  208 

by  granulation,  211 

by  organization  of  blood-clot.  213 

by  primary  union,  211 

under  a  scab,  213 
Heart,  wounds  of,  862 
Heat  in  treatment  of  inflammation,  36 
Heat-stroke,  689 

Hectic  fever,  6,  52.  580,  589,  617,  659 
Hernia  (Chapter  XXX III.),  970-1008 

cerebri,  702,  677 

en-bissac,  979,  1002 

en-rnasse,  1002 

fatty,  993,  162,  981 

femoral,  989 

inguinal,  974 

internal,  loxi,  looi 

interstitial,  979,  1002 

of  lung,  857 

strangulated,  996 

testis,  1 151 

umbilical,  991 

ventral,  993,  893,  953 
Herpes  labialis,  732 

in  neuralgia,  332 


Herpes,  preputialis,  1139 

zoster,  348 
Hesselbach's  triangle,  978 
Heteroplasty,  710 
Hey's  amputation,  1 176 

saw,  678 
Hilton's  method  of  opening  abscess,  49 
Hip-joint,  acute  arthritis  of,  579,  582,  507 

amputation  through,  1x81,  618 

ankylosis,  609,  610 

congenital  dislocation  of,  540 

dislocations  of,  560 

effusion  into.  574 

excision  of,  624,  618 

osteo-arthritis  of,  601 

tuberculous  disease  of,  611 
Hodgen's  splint,  476 
Hodgkin's  disease,  324 
Hoffa's  operation.  543 
Horn,  sebaceous,  361,  1139 
Hospital  gangrene,  83 
I  lourglass  contraction  of  stomach.  907 
Housemaid's  knee,  376 
Howship's  lacunae,  498 
Humerus,  fractures  of,  450 

separation  of  lower  epiphysis,  458 
upper  epiphysis,  452 
Hunterian  chancre,  123 

ligature  for  aneurism,  365 
Hunter's  canal,  ligature  of  femoral  artery 

in,  294 
Hydatid  cysts,  187 

of  bone,  537 

of  brain,  715 

of  breast,  874 

of  kidney,  1067 

of  liver,  958 

of  lung,  861 

of  Morgagni,  184,  1158 

of  neck,  825 

of  spine,  665 

of  spleen,  965 
Hydrarthrosis,  577 
Ilydrencephalocele,  707 
Hydrocele,  bilocular,  11 55 

congenital,  1155 

chylous,  1 159.  315 

of  breast,  873 

of  cord,  1 158,  185 

of  hernial  sac,  972 

of  neck,  825 

of  round  ligament,  1159.  185 

of  tunica  vaginalis,  1154,  185 
Hydrocephalus,  710 
Hydrogen,  peroxide  of,  179 
Hydronephrosis.    1053,  94.    1055,    1062, 

IIX2,  1123 
Hydrophobia,  112 
Hydrops  antri,  741 

articuli,  577 

of  frontal  sinuses,  713 
Hygroma,  314, 824,  650 
Hyoid,  fracture  of,  443 
Hyperoemia,  24 
Hyperostoses,  x66 
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Hypertrophy  of  bone,  530 

of  breast,  876 

of  gums,  735 

of  prostate,  izio 

of  skull,  71 X 

of  tonsils,  800 
Hypoglossal,  injury  to,  343 
Hypospadias,  11 19 
Hypostatic  pneumonia,  433.  471 
Hysteria  in  spinal  injuries,  640 
Hysterical  joints,  608,  399 

Ichthyosis  linguae,  775 
Ileo-colostomy.  927, 928 
Iliac  abscess.  660 

aneurism,  278 

colotomy,  942 

vessels,  ligature  of,  291, 293,  279,  213 
Immunity,  10 
Impacted  calculus  in  urethra,  1120 

faeces,  1017 

fracture,  420 

gall-stones.  962,  963 
Impassable  stricture,  treatment  of,  1130 
Imperforate  anus,  1026 
Impermeable  stricture  of  urethra,  X121 
Implantation  cysts,  186 
Incised  wounds,  192 
Incontinence  of  urine,  1084,  643.  658 
Infantile  hernia,  977 

hydrocele,  1155 

paralysis,  666 
Infarct,  301.  104  ;  and  see  Emboli 
Infection,  8 
Infective  diseases  (Chapter  VI.),  90-149 

gangrene,  72,  81 

granulomata,  121 

processes,  10 
Inferior  dental  nerve,  operations  on,  338 

maxilla,  fracture  of,  440 
Inflamed  aneurism,  263,  269 

hernia,  99^ 
Inflammation  TChapter  II.),  23-40 
Inflammatory  fever,  87 
Infra-orbital  nerve,   operations  on,  337, 

338 
Infusion  of  salt  solution,  224 

for  abdominal  injuries,  892,  924 

for  haemorrhage,  224 

for  sepsis,  8,  102 

for  shock,  219 
Ingrowing  toenail,  360 
Inguinal  aneurism,  278 

colotomy,  942 

hernia,  974 

strangulated,  1006 
Inhalers,  anaesthetic,  1186,  1188 
Injections  in  gonorrhoea,  117 

in  hydrocele,  1157 
Innominate  artery,  aneurism  of,  271 

ligature  of,  283,  276 
Inoperable  malignant  disease,  160,  181 
Insanity,  traumatic,  704 
Intercostal    artery,    ha-morrhage    from, 

244.  857 


Intercostal  neuralgia,  548 
Intermaxilla  in  hare-lip,  726 
Intermediate  ha;moiThage,  338 
Internal  carotid,  aneurism  of,  374 

ligature  of,  285 

wounds  of,  682 
Internal  derangement  of  knee-joint,  56 

iliac  artery,  ligature  of,  291,  11 16 

mammary  artery,  haemorrhage,  2^ 
ligature  of,  287 

popliteal  nerve,  affections  of,  350 
Interscapulo-thoradc  amputation,  1x7. 
Interstitial  emphysema,  855 

hernia,  979 

inflammation,  35 

keratitis;  139 

mastitis,  869 
Intestinal  anastomosis,  932-938 

obstruction  (Chapter  XXX IV. ),  10 
1024 
Intestines,  affections  of,  921 

injuries,  921 

operations  on,  929 
Intracapsular  fracture  of  humerus,  450 

of  femur,  470 
Intracranial  aneurism,  274 

inflammation,  690,  718,  719,  818 
Intramammary  abscess,  868,  871,  49 
Intramedullary  h.nemorrhage  of  spine,  6 
Intrameningeal  haemorrhage,  683 
I ntra-orbitsd  aneurism,  275 
Intra-uterine  fractures,  419 
Intubation  of  larynx,  853 
Intussusception,  1018 
Inunction,  mercurial,  134,  139 
Inversion  of  testis,  1143 
Involucrum,  501 
Involution  cysts,  870,  873 
Iodoform,  15,  590,  663,  55 
Iritis,  syphihtic,  X28 
Irreducible  hernia,  994,  973 
Irrigation  of  abdomen.  892,  897,  900.  91 
of  chronic  abscess,  55 
of  pleural  cavity.  860 
Irritability  of  bladder,  1085 
Irritable  ulcer,  63,  777 
Iscbaemic  contraction  of  muscles,  433 
Ischio-rectal  abscess,  1027 
Ivory  exostosis.     See  Osteoma 

Jaundice,  954,  956,  960,  962,  963 
Jawbone.     See  Maxilla  or  Mandible 
Jaws,  affections  of,  739-752 
Joints,  diseases  of  (Chapter  XX.),   57' 
627 
injuries  of  (Chapter  XIX.),  539-572 
Jordans,  Furneaux-,  amputation  at  hi| 

joint,  1 182 
Jugular  vein,  ligature  of,  821,  243 
Junker's  inhaler,  1186 

Keloid,  214,  162 
Keratitis,  interstitial,  139 
Kidney,  affections  of  (Chapter  XXXVI. ; 
1050- 1071 
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Kidney,  amyloid  disease  of,  54 
Kingsley's  splint,  414 
Kinking  of  gut,  899,  1013,  1016 

of  ureter,  1051,  1053 
Knee-joint,  acute  arthritis  of,  583 

amputation  through,  1179 

ankylosis  of,  610 

contractions  of,  399 

dislocations  of,  567 

effusion  into,  594 

excision  of,  626 

subluxation  of,  567 

tuberculous  djs&ise  of,  594,  399 
Knock-knee,  394,  396 
Kobelt's  tubes,  cysts  in  connection  with, 

1158,  183.  184 
Kocher's  method  of  reducing  dislocations 
of  humerus,  555 
of  thyroidectomy,  833 

operation  on  the  tongue,  782 
Kraske's  operation,  1039,  1026 
Kyphosis,  386 

Labia,  affections  of,  1140 
Lacerated  wounds,  197-200 
Laceration  of  brain,  694 
Lachrymal  bone,  fracture  of,  439 
lacunar  abscess,  119 
Laminectomy,  644 

in  Pott's  dis&ise,  664 
Langenbeck's  operation   for  excision   of 
rectum,  1039 
on  nasal  cavity,  766 
laparotomy  for  abdominal  contusion,  892 
for  Crinccr  of  intestine,  928 

of  stomach,  910 
for  injury  of  intestine,  922 
for  intestinal  obstruction,  1014,  1017 
for  intussusception,  1022 
for  perforation  of  appendix,  951,  952 
of  intestine  in  typhoid  fever,  925 
of  stomach,  906,  899 
for  peritonitic  adhesions,  906 
for  peritonitis,  898 

tuberculous,  899 
for  rupture  of  gall-bladder,  960 
of  intestine,  923  et  /#y. 
of  liver,  954 
of  stomach,  902 
for  ulcer  of  stomach,  905.  906,  907 
Lardaccous  disease,  53,  1092 
Larrey's  operation,  1173 
laryngeal  paralysis,  843,  270,  271,  273, 
809.  864,  853,  830 
stenosis,  842,  828,  852 
Laryngectomy,  845 
Laryngitis,  (edematous,  842,  93.  96,  444, 

775,  784,  805.  806.  827 
Laryngoscope.  841 
Laryngotoray,  847,  838,  839 
I..arynx,  diseases  of,  841 
foreign  bodies  in,  838 
injuries  of,  826,  840 
Lateral  anastomosis,  938,  928,  964,  1008 
curvature  of  spine.  See  Scoliosis,  381 
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lateral  implantation,  928 

lithotomy,  ixoo 

sinus,  thrombosis  of,  720,  820,  103, 
106 
lavage,  912 

'  Leather-boitle  stomach,'  908.  910 
Leg,  amputation  of,  1179 
Leiomyoma,  166 
Lembert's  suttue,  929 
Leontiasis  ossea,  742 
leprosy,  146 
Leucocytes,  migration  of,  24,  227 

phagocytic  action  of,  12 
Leucocytosis,  47 
I^ucoplakia,  775 
Leukaemia.  323 
Ligature  of  vessels,  280  297 

causing  gangrene,  78 

for  hcemorrhage,  232-235 
Ligatures,  234 
Lingual  artery,  ligature  of,  780,  285,  286 

nerve,  operations  on,  338 
Lip,  affections  of,  723-735 
Liporai,  160,  650,  665.  990,  981 

arborcscens,  162.  576 

diffuse,  161 

fibrolipoma,  16 1 

noivolipoma,  162 

nasi,  754 

of  femoral  canal.  990 

parosteal,  i6x 

pericranial,  x6i 

sarcolipoma.  162 

subserous,  162 
Lisfranc's  amputation ,  1x75 
Lister's  amputation,   modified  flap  and 
circular,  1167 
supracondyloid.  1180 

antiseptic  treatment  of  wounds.  14 
dressings,  19,  20 

strong  mixture,  193 
Liston's  long  splint.  475,  617 
Lithiasis,  xo88,  xo6x 
Litholapaxy,  1098 
Lithotomy,  lateral,  ixoo,  1x05.  X107 

suprapubic,  1105.  X107 
Lithotrity,  1098 
Littr^'s  hernia,  996,  xoio 

OF>eration,  942 
Liver,  affections  of,  953-959 

amyloid  disease  of,  54 
Local  anaesthesia,  1184 
Localization  of  cerebral  injuries,  699 
I.,oose  bodies  in  joints,  605 
Lordosis,  388,  614 
I^reta's  operation,  911 
Lorenz's  bloodless  operation,  543 
Lowenberg's  forceps,  769 
Lower  jaw.     See  Mandible 
Ludwig's  angina,  93.  784 
Lumbar  abscess,  657,  662 

colotomy,  941 

hernia,  994 

operations  on  kidneys,  1 068-1 071 

puncture,  692 
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Ljrmphorrhcca,  315,  314 
Lymt^o-sarcoma.  324.  ]$*> 
oliestit,  1 153 

of  toniiJ,  801 

McBumey's  ipol,  947 
MacEweo's  <^ieraiic>n  for  hernia , 

OSteolorDy,  39S 
MncEwea's  trealraeol  of  aneur 

370.  376,  378 
MacrocheiltB,  731.  3' 5 
Macrodaciyly.  390 
Microglossia,  774.  315 
Macrostoma,  730 
Malar,  fracture  of.  440 
Malarial  spleen,  965 
Malignancy,  characteristics  of,  i 
Malignant  cysts  of  iteck.  S35 

eddocantitii,  103 

ccdema,  63 


Metastasis.  35.  7S5. 
Metatarsalgla  {Morti 
Microcephaly.  710 


Middle  turbinated  be 
Miliary  tuberculosis, 
Miraull's  operation  fi 
■ '   ist  gangrene,  68 

Molluscuin  coDlagios 


1,  163.  " 


Mor 
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I    Morton's  diiea»,  416 

or  area,  IopogrB[: 

wounds  or,  ( 

[   Mouth,  affections  of. 

Moveable  kidney.  10; 

"    ™n»  cysts.  714,  7; 


Ma!; 


r,  39' 


See  Breast 
Mandible,  diseases  of,  739,  747 
excision  of,  749 
injuries  of.  440.  548 
turnouts  of.  747 
Mandibular  cleft.  730 
Massage,  40 

Massage  in  irealmenl  of  fractures.  431, 
--      59,  460,  +6s,  484,  489,  493 


Mas 


:,  869 


Mastoid  diss   . . 

Maunsell's  operation,  933,  loss 

Maxilla,  affections  of,  739-744 

excision  of.  744 

injuries  of.  440 
Meckel's diveniculutn,  931.  loii 
Median  hare-lip.  730 


polypus,  763 

Mulberry  calculus,  lo 
Mumps,  7B5 
Mureidde  test.  1087 
Murphy's  button,  935 
I    Muscles,  affections  of 
;culo  spiral  nerve. 
Myelitis,  spinal,  639 
Myelocele,  646 
Myeloid  aarcoma,  15; 
Myeloma,  158 
Myrloplaxes,  158 
Myoma,  166 

Myositis,  366' 
Myositis  ossl6cans,  3I 
Myicedema,  834,  532 
Myio-lipoma,  i^ 
Myxoma,  153 
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Naevus,  unius  lateris,  308 
Nails.     See  Onychia 
Nasal  bone,  fracture  of,  439 

polypi,  762 

septum,  fracture  of,  439 
Naso-pharynx,  diseases  of,  722 
Neck,    affections   of   (Chapter  XXIX.), 
822-837 

tuberculous  glands,  319,  321 
Necrosis,  acute,  502 

of  bone,  496,  497.  500,  502,  509,  522, 
1 169,  434,  435.  83 

of  jaw,  739 

of  ossicles,  815 

of  palate,  789 

of  temporal  bone,  815 

quiet,  497,  606 
Needles,  201 
Nelaton's  line,  473 

operation  on  the  naso-pharynx,  766 
Nephrectomy,    1069,    1052,    105^,    1058, 

1060,  1064, 1066,  1067 
Nephrorrhaphy,  1071 
Nephrotomy,  1069 
Nephro-lithotomy,  1055,  1058 
Nerve  extraction,  333 

grafting,  331 

stretching,  333 

suture,  330 
Nerves,  affections  of  special,  334-350 

bulbous    ends    of,    328,    169,    215, 
1170 

injuries  of,  326,  673,  424 

tumours  of,  167 
Neuralgia,  332,  261 

of  joints,  608 

of  testis,  1 161 

trigeminal,  335 
Neurasthenia,  trMuinatic.  640 
Neurectomy,  333 
Neuritis,  331 
Neuroma,  167-169,  328 
Neuropathic  arthritis,  603 
Neurotomy,  333 
Nipple,  affections  of,  866 
Nitrous  oxide  gas,  1185 
Nodes,  51X,  513,  520.  711,  61 
Noma.     See  Cancrum  oris 
Nose,   affections  of    (Chapter    XXVI.), 
753-771 

Oblique  inguinal  hernia,  975 
Obstructed  hernia,  995 
Obstruction,      intestinal      (Chapter 

XXXIV.),  1009-1024 
Obturator  hernia,  994 
Obturators  for  palate,  797 
Occipital  artery,  compression  of,  237 
ligature  of,  286 
lobe,  injuries  of,  700 
Odontomata,  170,  747,  748 
O'Dwyers  tube,  853 
Gidema,  lymphatic,  315 
malignant,  82 
of  brain,  695 


Q'Mcma    of    glottis.      See     Laryngiiis, 
ocdematous 

of  scrotum,  1164 
Gi^sophagostomy,  8zo 
C£sophagotomy,  807,  810 
Oesophagus,  affections  of,  805 
Ogston's  operation  for  flat-foot ,  412 

for  genu  valgum,  397 
Olecranon,  fracture  of,  460 
Olfactory  nerve,  affections  of,  334 
Omental  adhesions,  loio 

hernia,  973,  984 
j  tumour,  898,  899 

Onychia,  360 
Oophorectomy,  for  osteo-malacia,  530 

in  cancer  of  breast,  890 
Operation  for  cerebral  tumours,  716 
Operations,  general  antiseptic  methods 
for,  16-19 

general  remarks  on  abdominal,  966 
Ophthalmoplegia  externa,  335 
Opisthotonos,  109 
Optic  nerve,  affections  of,  334 

neuritis,  93,  334,  715,  720,  818,  820 
Orbital  cellulitis,  93 
Orchitis,  X146 
Ormsby's  mask,  1188 
Us  c^ilcis,  fracture  of,  493 

tuberculous  diseise  of,  516 

incisivum,  724,  726,  728 

magnum,  dislocation  of,  559 
Ossicles,  necrosis  of,  815 
Osteitis,  497,  499 

deformans,  520 

tuberculous,  514 
Osteo-aneurism,  537 
Osteo-arthritis,  596,  577 

of  hip,  601  ' 

of  spine,  665 

of  temporo-maxillary  joint.  750,  602 
Osteo  •  arthropathy,    hypertrophic    pul- 
monary, 532 
Osteoblasts,  434, 496 
Osteo-chondritis,  syphilitic,  523 
Osteoclasia,  439 
Osteoclasts,  498 
Osteoma,  164 

of  antrum,  74a 

of  lower  jaw,  747 

of  skull,  712 

of  spine,  665 

of  upper  jaw,  742 
Osteomalacia,  529 
Osteomyelitis,  502,  509,  434,  497,  499 

gummatous,  523 

of  cranium,  711,  714 

of  spine,  650 
Osteo-periostitis,  chronic,  51  x 
Osteophytes,  581,  587,  598,  603,  609,  613, 

665 
Osteoplastic  section  of  upper  jaw,  766 
Osteoporosis,  496,  498 
Osteo-psaihyrosis,  4x8 
Osteo-sarcoma.     See  Sarcoma  of  bone, 
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Ujt  Huky\osi\,  y/f,  610 

for  %ri\\i  valgum,  377 
if\tm\%*v:^,  chronic,  surgical  complicatioos 

of,  8f  ♦ 
Ovarian  cyMi,  if$4,  185 

rirrinoid.ii,  1B3 
(;xaUt«^->,  ioJi6.  1094 
Ox>iiri%  vermicularif,  1037 
f;/:»:na,  750 

I'achydfTrriutocele.  163,  707 
l'achyin«!niMgitis,  639,  6(/j 
I'aj;ct'!»  4-(;z4;riia  of  fiipfilc,  867,  880 
P.iin  in  biirnst,  86 

in  g.ingrcnr,  67,  71.  75 

in  HI  Mam  Illation,  30 

in  Pott's  di.sraw,  653 
Painful  scar,  315,  169 

htunip.  1170 

Mil>cutan(K>u8  nodule,  168 
Palatt*,  deft,  700 

diM*iiA(>s  of,  797 
Palmar  abscess.  208 

urcli,  h:i*niorrhaf;e  from,  344 

fascia,  contraction  of,  393 

ganglion,  compound,  369 
l*ancrea»,  affections  of,  964 
Panophthalmitis,    ioUowing    cellulitis    of 

orbit,  c;3 
PanoKtiiis,  ^01 
Papilloma.  171 

of  bladder,  ic8i 

of  breast,  871; 

of  kidney,  i<y)<> 

of  larynx,  813 

of  nipple.  8(17 

of  nrtuni.  k\^() 

of  scalp,  7o<i 
P.ir»KTnleM>  alKlominis.  yOL) 
Paraly.sis,  infantile,  060.  370,  309.  401.  405 
Paralysis  of  gut.    807.  »jOi.    1001,  1005* 
ioit».  1013 

of  l.nynv.     Stv  l«iTynj;o.il  (viralysis 
P.uaplnmosi^,  1130 
Par.^Mejjia.  (^i.  043 

Unlsoies  in,  S^> 

gravit.ition.  ^38 

\\\  Pott's  disease.  (»57,  «\4 
Paiasitu'  cvsts.  187 
l\ueiu-hun.uous  i;los>itJS.  acute.  774 

):oitiv.  S  V 

:i)ltaiuiii.)tK'»n.  35 
*\i:k(M  >  tr.»che\^t»vi"  \  t;;lvr.  Ssv"^ 
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Pv»;:vl  V  r.^sicN   5^  : 

P.;tv"*4.  v::N\x\;;ix'»n  o*    ;:\"^ 

)\^:Vvyi"  :o  Jv.v-cr  .-,    5    ^   S 
^^^^:x;^;i>r   .  ;i    v;jj"o4:    ;oi?.  ^v■'l- 


Hc:-i.<  cei:=l*is.  93,  1074.  loSj    1 104 
l*idvis.  fractsm  of,  407 
Pens.  aSectzons  of.  1135 
Perforating  u^oer  of  dlibdenam.  931, 1 
9CI 
of  foot,  355 
Perforatioo  of  appeiidix.  947.  948 

of  gastric  ulcer.  905 

of  intestine.  925 

of  palate,  797  " 
Periarteritis,  350 
Pericardial  effusion.  863 
Pericranial  lipoma.  161 
Perigastritis.  906 
Perineal  absc«s,  1132 

cystotomy,  1079.  1075,  *o85.  IT14 

fistula.  1x08,  1116.  1123,  1 132,  X13 

section,  1131 
Perinephriiic  abscess.   1058,    1052.    105 

1059,  X062 
I'erinephritis,  1058 
Perineuritis,  331 
Periosteal  sarcoma,  535 
Periostitis,  acute,  499,  500,  502,  711 

albuminosa.  505 

chronic,  511,  520,  711 

tuberculous,  513 
Peripheral  neuritis,  1093 
Periproctitis.  1027 
Peritonism,  897,  969 

Peritonitis,   893,    895,    947,    949,    loa 
1006,  1014 

tuberculous,  899 
Perityphlitis,  945 
Permanganate  of  potash.  16 
1  Peroneal  artery,  ligature  of,  297 
Peronei,  tenotomy  of,  371 
Peroneus  longus.  dislocation  of  tendon  < 

364 
Peroxide  of  hydrogen,  16 

Pes  cavus,  413 

Petechia.  233.  7,  loi,  104 

'    Phagedena.  135,  83,  66 

Phagocytosis,  is 

I    Phalanges,  amputation  of,  n  70 

dislocation  of,  559 

excision  of  head  of,  415 

fractures  of.  467 
Phantom  tumour,  894 
Poaryngotomy.  subhyoid.  S44 

iranshyojd.  844.  804 
Pharynx,  affections  of,  8c3 
Phelp's  lx)x.  65i 

operation  italipesl.  406 
l^imosis.  1155.971.983.  iofi4 
l^lebitis.  303.  IC3 
I^'.eholitlo.  3J0.  Iwc 
I'^h jcjcmonous  isfljaBODBatloc .  35.  90 
Pr:ci5phai<s  in  vriae,  loS^  1095., '520 
PhosphaiJc  cakali.  1095 
i^.osphores  necaoBts  oT;.**-.  ^jja 
I'^rrr.jc  nerwe.  iBTcrr  tci.  545 
IV-rc  «c*i  '.-  r«a:-mcsA  ci  bBR».  SS 
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Pirogoffs  amputation,  1178 

Pistol  splint,  465 

Plantar  arch,  haemorrhage  from,  244 

Pleurosthotonos,  109 

I'lexiform  angioma,  170,  706 

neuroma,  169 
Pneumatocele  capitis,  713 
Pneumectomy,  862 
Pneumocele,  857 
Pneumococcal  arthritis,  585 
Pneamococcus,  44,  506,  585,  639,  859 
Pneumogastric  nerve,  affections  of,  342 
Pneumothorax,  854,  856,  901 
Pneumotomy,  861 
Poisoned  wounds,  205 
Polydactylism,  389 
Polyorchism,  1142 
Polypus  of  antrum,  740 

of  ear,  815 

of  nose,  762 

of  rectum,  1035.  1032,  1045 

of  umblicus,  894 

of  urethra,  xixi,  1120 
Pons  Varolii,  injuries  to,  700 
Po,iliteal  aneurism,  280' 

artery,  ligature  of,  295 

bursse,  376 
Post-mortem  wounds,  206 
Pott's  disease,  650 

fracture,  489 

puffy  tumour,  690 
I'riapism,  637,  640,  644,  1113 
Primary  arterial  haemorrhage,  235 

calcareous  degeneration  oi  arteries, 

25s 
union  of  wounds,  211 

Proctectomy,  1038 

Proctitis,  1027, 120 

Prolapse  of  anus,  1047,  1045 

of  intestine,  893,  944 

of  lung,  858 

of  rectum,  1047 
I^roptosis,  83  s 
I^ostate,  affections  of,  1 107- 11 16 

senile  enlargement  of,  mo 
Prostatectomy,  11 15 
Prostatotomy,  11 14 
Protective  albumens,  13 
Protozoa,  22 
Proud  flesh,  64 
Pseud-arthrosis,  436,  546 
Pseud-elephantiasis,  315,  61 
I'seudo-neuroma,  167 
Pseudo-paralysis,  syphilitic,  524 
Psoas  abscess,  657,  662,  51.  990 
Psoriasis  linguae,  776, 

syphilitic,  129 
Psorosperms,  22,  174 
Ptomaines,  4 
Ptosis,  334 

Pubic  dislocation  of  hip,  565 
Pudic  artery,  haemorrhage  from,  244, 1104 

ligature  of,  292 
Pulled  elbow.  558 
IHilmonary  haemorrhage,  854,  857 


Pulpy  disease  of  synovial  membrane,  586 
Pulsating  empyema,  858 

exophthalmos,  275 
tumours  of  bone,  537 
of  scalp,  705,  706 
Punctured  fracture  of  skull,  674 
wounds,  aoo 
of  chest,  855 
of  heart,  862 
of  intestine.  924 
Pus  in  acute  abscess,  47 
in  chronic  abscess,  51 
in  hepatic  abscess,  956 
Pustule.     See  Malignant  pustule 
Pyaemia,  103-xo^,  100,  301,  304,  434,  506, 
509,  548,  580,  694,  711,  785,  820,  955, 
1044 
Pyaemic  joints,  585 
Pyelitis,  1055 

Pyelonephritis,  1056,  1078,  11 12,  11 23 
Pylephlebitis,  104,  300,  949,  955,  1044 
Pylorectomy,  9x7,  9x1,  912 
Pyloroplasty,  917,  912 
Pylorus,  affections  of,  911,  907 
Pyogenic  organisms,  43 
Pyonephrosis,  1057,  iiia 
Pyorrhoea  alve  »laris,  736 
Pyrexia.     See  Fever 
Pyuria,  109X,  1109 

Quiet  necrosis.     See  Necrosis 
Quilled  suture,  194 
Quincke's  lumbar  puncture,  692 
(Juinsy,  799 

Rabies,  1x2 

Racquet  method  of  amputation,  1167 

Radial  artery,  compression  of,  237 

ligature  of,  290 
Radical  cure  of  hernia,  983, 991,  993,  1005 

of  hydrocele,  1157,  1158 
Radius,  congenital  at^sence  of,  389 

dislocations  of,  557 

fracture  of,  462 

separation  of  lower  epiphysis,  465 
Railway  spine,  640 
Ranula,  784 

Rarefaction  of  bone,  496,  498 
Rashes  of  sjrphilis,  127 
Ray  fungus,  148  . 
Raynaud's  disease,  77. 1091 
Reaction,  216,  685 

of  degeneration,  329 
Reactionary  haemorrhage,  238 
Recklinghausen's  disease,  168 
Recto-vaginal  septum,  wound  of,  1141 

vesical  fistula,  103  7,  1083,  X104, 1164 
Rectum,  affections  of  (Chapter  XXXV.), 

1025-1049 
Rectus  abdominis,  injuries  of,  893,  894 
Recurrent  dislocations,  396,  544.  548 

fibroid,  157,  880 

haemorrhage,  238 
Redness  in  inflammation,  29 
Regeneration  of  nerves,  329 
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Keid's  lines,  702 
Rendel's  mask,  1188 

Repair  of  bone  after  caries.  498,  652, 654 
after  fractures,  425,  434 
after  necrosis,  498-502,  508 

of  muscle,  364 

of  tendon,  364 

of  wounds,  2oiB 
Resection.     See  I'^xcision 
R^idual  abscess,  52,  659 

urine.  1085 
Resolution  in  inflammation,  28 
Respiration,  artificial,  864 
Retained  testis,  1142,  980 
Retention  cysts,  z86,  872  . 

of  urine,  1086,  643,  1112,  1130 
Retro-peritoneal  abscess,  901.  948 

pharyngeal  abscess,  805, 656 
Rhabdomyoma,  167 
Rhagades,  137 
Rheumatic  arthritis.  583 
Rheumatic  gout.    See  Osteo-arthritis,  596 

spondylitis,  664 

synovitis,  583 
Rheumatoid  arthritis.  See  Osieo  arthritis, 

596 
Rhinitis,  757,  120,  138 
Rhinophyma,  754 
Rhinoplasty,  755 
Rhinoscopy,  756 
Ribs,  fracture  of,  444 
Richter's  hernia,  996,  999 
Rickets,  524,  382.  386,  393.  394,  400 
Riggs's  disease,  736 
Rigor,  46 

Robson's  (Mayo)  bobbin,  937.  938 
Rodent  ulcer,  177 
Rtintgen  X  rays,  2or,  178,  422,  457,  512, 

1063 
Rouge's  operation.  766 
Round-celled  sarcoma,  155 
Rupia,  130 

Rupture.     See  Hernia 
Rupture  of  aneurism,  262 

of  arteries,  256 

of  bladder,  1073 

of  gall-bladder,  957 

of  kidney,  1051 

of  intestine,  922 

of  liver,  953 

of  main  artery,  246 

of  nmscles,  364 

of  nerves,  326 

of  rectus  abdominis,  894 

of  spleen,  965 

of  stomach,  902 

of  tendons,  364 

of  ureter,  1052 

of  urethra,  11 18,  1133 

of  vas  deferens,  1145 

Sacculated  aneurism,  259 
S.icral  tumour,  congenital,  649 
Sacro-iliac  disease,  619 
Sacrum,  fractures  of,  469 


Salivary  fistula,  789 

calculus,  786 

glands,  aflections  of,  785-790 
Salivation  in  mercuriilisni,  135 
Sanitas,  16 

Saphena,  varix  of,  305,  990 
Sapnemia,  6,  100 
Saprophytes,  5 
Sardna^,  2 
Sarcoma,  154-160 

after  fractures,  428 

curative  action  of<!rysiF>elason.98. 1 

of  bladder.  X082 

of  bone,  533 

of  brain,  715 

of  breast,  879 

of  cranium,  712 

of  dura  mater,  712 

of  jaws,  738.  742,  743.  748.  749 

of  kidney,  1066 

of  lymphatic  glands.  324,  156 

of  muscle,  367 

of  naso-pharynx.  764 

of  nose,  765 

of  palate.  798 

of  parotid.  788 

of  rectum,  1036 

of  scalp,  707 

of  skull,  712 

of  spine,  665 

of  spleen,  965 

of  testis.  X183 

of  thyroid,  836 

of  tonsil,  801 
Sayre's  apparatus  for  talipes,  407 

plaster  jacket,  661    ^ 

treatment  of  fractured  clavicle.  448 
Scalds,  85 
Scalp,  affections  of,  705 

injuries  of,  667 
Scapula,  fractures  of,  449 

winged,  343.  551 
Scar,  affections  of,  214 
Schede's  operation,  86x 
Schizoinycetes,  i 
Sch^vartze's  operation,  816 
Sciatica,  348,  619 
Sciatic  artery,  aneurism  of,  279 
ha-morrhage  from,  244 
ligature  of.  292 

dislocation  of  hip,  563 

nerve,  stretching  of.  349 
Scirrhous  ulcer,  882 
Scirrhus,  180 

of  breast,  881,  871,  873 

of  pancreas,  965 

of  prostate,  1 1 16 

of  pylorus,  908 
Sclerosis  of  bone.  497,  498,  512,  522 
Sclerotitis,  gonorrhoea!,  121 
Scoliosis,  381 
Scrotal  fistula\  1165 

tumours,  1162 
Scrotum,  affections  of,  1164 
Scurvy  rickets,  528 
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Sebaceous  cysts,  361 

of  neck,  825 

of  nipple,  867 

of  scalp,  707 
Sebaceous  glands,  cancer  of.    See  Rodent 
ulcer 
horn.  361,  1 139 
Secondary  hiemoirhage,  239 
Semilunar  cartilage,  dislocation  of,  567, 607 
Semimembranosus  bursa,  enlargement  of, 

376 
Semimembranosus,  tenotomy  of,  372 
Senile  atrophy  of  bone,  470,  529,  709 

gangrene,  74 

hypertrophy  of  prostate,  iiio 

tuberculosis,  140 
Sepsis,  5 

in  treatment  of  chronic  abscess.  52 

secondary  haemorrhage  with,  239 
Septic  arthritis,  578 

intoxication,  6 

meningitis.     See  Meningitis 

osteomyelitis.     See  Osteomyelitis 

peritonitis.     See  Peritonitis 
Septic  pneumonia,  84,  441,  781.  809,  827, 
840,  852.  855 

traumatic  fever,  6,  827 
Septic  wounds,  196 
Septicuemia,  100 
Septum  nasi,  fracture  of,  439 

lateral  deviation  of,  759 
Sequestra,  497,  498,  514,  515,  1169 
Sequestration  dermoids,  182 
Sequestrotomy,  509 
Serotherapy,  14 
Serous  cysts,  185,  825,  873,  1067 

synovitis,  chronic,  576,  577 
Seventh  nerve.     See  Facial  nerve 
Shell  wounds,  204 
Shock,  215-219 

anaesthesia  during,  219 

from  amputations,  1x68 

from  catheterism,  1125 

in  abdominal  surgery,  892.  893,  902, 
905,  922,  926,  954,  960,  965,  96(6 

in  bums,  87,  89 

in  intestinal  obstruction,  999,  loio 

use  of  saline  injections  in,  219 
Shoulder-joint,  acute  arthritis  of,  581 

amputation  through,  1173 

ankylosis  of,  609 

dislocation  of,  551 

effusion  into,  574 

excision  of,  621 

tuberculous  disease  of,  593 
Sinus,  56 

Sixth  nerve,  affections  of,  340 
Skin  grafting,  64,  707,  754,  890 

purification  of.  18 

surgical  diseases  of  (Chapter  XIV.), 
351-362 
Skull,  anections  of.  707 

injuries  to,  668 
Sloughing  of  flaps,  1170 
.Smith's  (Stephen)  amputation,  1179 


Snake-bites,  205 

Snap-finger,  391 

Socin's  operation,  834 

Soft  chancre,  1137 

Softening,  yellow,  of  brain,  696 

Sounding  bladder,  1097 

Spasm  of  oesophagus,  808 

Spasmodic  stricture  of  urethra,  11 20 

Spasmodic  stump.  1170 

Spence's  operation,  1173 

Spermatic  cord,  haematoc^le  of,  X145 

hydrocele  of.  1158,  185 

torsion  of,  1x43 
Spermatocele,  11 58 
Spina  bifida,  646,  401 

occulta,  649 
ventosa.     See  Tuberculous  dactylitis, 

514 
Spinal  accessory  nerve,  aff.ctions  of,  343 

stretching  of,  343.  381 
Spinal  cord,  diseases  of,  665.  666 

haemorrhage,  637 

injuries  of,  637 

pressure  on,   in   Pott's  disease, 
657.  664 

total  transverse  lesion  of,  642 
Spine,  deformities  of,  381 

diseases  of  (Chapter  XXll.),  646-666 
injuries  to  (ChapterXXI.),  628  645 
Spirilla,  2 

Splay-foot.     See  Flat-foot 
Spleen,  affections  of,  965,  54 
Splenectomy,  965 
Splenopexy,  965 

Splint  pressure  causing  gangrene,  80,  433 
Splints,  uses  of,  429 
Spondylitis,  rheumatic,  664 
Spondylo-linhesis,  388 
Sponges,  method  of  purifying,  17 
Spongy  gums,  725,  X35 
Spontaneous  fracture,  418,  261,  529,  533 

gangrene,  77 
Spore  formation  in  bacteria,  4 
Sprains,  363,  539,  628 
Spreading  gangrene,  acute,  81,  433 
Spreading  cedema,  695 
Sprengel's  shoulder,  388 
Spring-finger,  391 
Stabs,  200 

Stacke's  operation,  818 
Staphylococci,  i,  6,  43,  90,  103,  351,  352, 

505.  509 
Staphylorraphy,  796 

Starch  bandage,  430 

Stercoral  ulcers,  997,  1034,  X038 

Steino-mastoid,  action  of,  in  toriicollis,  378 

congenital  induration  of,  823,  379 

tenotomy  of,  380 
Sternum,  fractures  of,  445 
Stewart's  treatment  of  aneurisms,   268, 

272,  276 
Sthenic  fever,  32 
Stings,  205 
Stomach,  affections  oC  902 

operations  on,  912 


Siomallrlt,  ??» 

mercufial.  ijj 
Stone-     See  Cslcului 
Sirain,  a^b.  357,  316.  361.  539,  6a8 
StrBngulaled  TiErni*.  yi/S,  loOR 
StraniulBtlon,  [ntettul,  1010,  ton 
Strangury,  1063,  1077 
Streplococci.  a,  6,  B3   43, 93, 94.  loo.  11 

160,  505.  578.  895.  946 
Siriclure  a1  uppendti,  947,  944 

ol  bile  duct.  963 


Subufioni^iii 


lUtationl.  aflccUoiU  o(.  t 


a.  668 


3*.  70s 


lIUpUIBtlOB.    I 


SubMlmgJoiJ  B 

dlilowiioii,  371 
Subclavian  Hrtery.  aneariiin  of,  175 

compramion  of,  337 

llgMure  of.  aSy,  971,  971,  376.  977 
'  *"'         'it  dUocalion  of  ihe  tbuuldct 


SutMonwold  dalocalion  of  the  shoulder, 

SaBctanlal  abMect,  690.  677,  094,  730. 
818 
Influnmation,  690 
Sllbddiold  buna,  aHEcliool  of,  3^ 
Subglenoid  dislocation  of  tbe  » 


nonetnoe  «pii»(.  49* 
Opctatiun  lo(  resttsalion  irf  li|i.  7)| 
of  uTHhrotoniT.  11 99 

Synromts'  lube.  Bio,  Sii 

SjnDpaibeUc    nerr^    ■fffcUoM   lA  J) 

16a,  371.  83s 
in  Jhocfc,    actio  of.   *rt.  ^ 

1003 
SympHKnalK  gAogreac,  71 

SyndociyUsoi.  39a 

SynooliBis.  6d8 

SfDovial  membrane,  pulpr  dtacue  d  $ 

nynotltii.  acute.  S73 

chrank,  576 

pmorrho:!!,  lai.  5B3 

ivpfalHllC.  S9S 
SjphUl*,  lit 
Sfphiliiic  alfcciiafi*  ofMn.  tB>t 

oft>Mst,  867.  »7a 


'•37S 


I.  S»a.  7f» 


.  7B3. 
Subliuuiion  of  head  of  i 

o(  kncr.  557 
Siibinnmmicy  ntitcesi.  86S.  »j'. 
SubmaiilUrx  cellulitis,  93 
Subphrenic  alHccu.  90a.  94B 

pyopneumothor*!!.  901 
Subieroui  lipoma,  tta.  993 
Subspinous  dislocalion  of  the 
,  554 


Subunpial  e. 

SuprairochtpiT 
337 


laieujnal 


5i« 


eicisioD  of,  744 

fnctutc  of,  44a 
SuppniMlan  of  unne.  1057,  ita6 
Supputalion  (Chapter  in.).  41-57 
Supraeondytoid  ampulalioa  of  Ihigh,  1 

frulure  of  femur,  4S1 


SufHS'Orbi  isl  nerve,  operations  on.  336 

^prapublc  nipiralion.  1131 

cystotomy,  1105,  1075,  ">*'■  '°** 
. —  (01  enlaigHT proilate,  -- 


ot  cranium. 

otepidldyin 

of  iniestioe.  936,  "ioyt 

ofjolDW.  595 

of  Urrai,  843 

of  lip.  73' 

0flrmFii>t>cEUn(h,ia5.iAS| 

of  DieainKa.  693.  705,  }■■ 

of  nerves.  336,  >>• 
of  nipple.  S67 


.16 


d(  nose.  753.  76t 

of  paUtc.  797 

of  ptiBTyni,  ^3 

of  rectum.  IOJ4 

of  ipioe.  639,  664.  665 

oltBili.  njo 

of  tongue.  77S.  777 

of  tonsil,  Soi 
Svphililic  uloen,  66.  131.  13^ 
Sytingo-niyclia.  loinl  l«shtat  In.  604 
Syria^mydooele.  646 

ccui.  .57.  95B.  joi 

Talipes.  400.  666.  647 

Tfinedomy.  408 

Tarsus,  ompuuiiioii  Ihrongh.  itTfi 

tubercle  of,  513 
Taxis,  1000 

Teole's  ampnlMkio.  It68.  1179 
Toelh  in  congrniia!  syphibi.  139 

in  rickets.  515 

tuoiouis   io    connrctioM   BiiK.      Si 
Odontoma  la 
Temporal  anecy,  coniuieashia  tt,  nj 

llgalule  of.  bS6 
TemporO'Oiuiliary  jotnl.  dtitam  oL  7] 
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Temporo-maxillary  joint,  injuries  of,  548 

Tracheotomy,  847,  839 

osteoarthritis  of ,  652 

Tr<)cheotomy,     preliminary,     744,     780, 

Tendo  Achillis,  rupture  of,  366 

804 

tenotomy  of,  371 

Traumatic  aneurism,  247,  249 

Tendon  sheaths,  diseases  of,  368 

delirium,  220,  422 

Tendons,  displacement  of,  363 

epilepsy,  703 

operations  on,  365,  370,  372,  373 

fever,  6,  219,  220,  422 

Tenoplasty,  373 

gangrene,  72,  78,  80,  81.    See  Gan- 

Teno-synovitis, 368 

grene 

Tenotomy,  370,  666 

insanity,  704 

of  stemo-mastoid,  380 

neuroma,  169,  328 

Testicle,  affections  of  (Chapter  XXXIX. ), 

Transfusion,  224 

1142-1x65 

Transhyoid  pharyngotomy,  804 

Tetanus.  107-112 

Transillumination  of  antrum,  741 

neonatorum,  894 

Trendelenburg's  position,  X105 

Tetany,  834 

trachea  tampon,  781,  808 

Thecal  whitlow,  208 

Trephining,  678,  679,  682,  683,  690,  697. 

Thiersch's  method  of  skin-gmfting.  65 

704.  713,  716,  721,  820.  821 

of  nerve  extraction,  333 

Trigeminal  neuralgia,  335 

Thigh,  amputation  of,  ii8z 

Trismus,  109,  149,  751 

Third  nerve,  affections  of,  334 

Trochanter,  fracture  of,  478 

Thomas  s  hip-splint,  617,  475,  662 

Tropical  abscess  of  liver,  955 

knee-splint.  594 

Trusses,  981,  991 

wrench,  412 

Tuberculous  abscess,  50,  143,  662 

I'horacic  duct,  wound  of,  313 

disease  of  bladder,  1080 

Thorax,  deformities  of,  in  adenoids.  768 

of  arteries,  254 

in  rickets,  525 

of  bone,  513 

punctured  wounds  of,  855 

of  brain,  715 

Thrombosis,  arterial,  75,  76,  79,  2.|6,  255 

of  breast,  871,  87a 

of  cerebral  sinuses,  680,   694,   761, 

of  bursje,  375 

820 

of  cranium,  711 

of  lateral  sinus,  694.  820 

of  epididymis,  1148 

venous,  298 

of  hip-joint,  6zi 

Thrush,  772 

of  intestine,  925,  926 

Thumb,  amputation  of,  1171 

of  joints,  586 

dislocation  of.  559 

of- kidney,  1059 

I'hyroid  body,  diseases  of,  828 

of  larynx,  842 

llyroid  cancer  of  bone,  537 

of  liver,  959 

Thyroidectomy,  partial,  833 

of  lymphatic  glands,  319 

I  hyroid  dislocation  of  hip,  564 

of  mastoid,  876 

Thyroid  vessels,  ligature  of,  288,  836 

of  mucous  membrane,  359 

Thyro-glossal  duct.    See  Cyst  of,  823 

of  peritoneum,  899,  895 

Thyrotomy,  845 

of  prostate,  1109 

Tibia,  fracture  of,  487 

of  sacro-iliac  joint,  619 

rachitic.  400 

of  skin,  356 

syphihiic,  400,  520,  524 

of  spine,  650 

Tibial  arteries,  compression  of,  237 

of  tarsus,  515 

ligature  of,  296,  297 

of  temporo-maxillary  joint,  751 

nerves,  affections  of,  350 

of  testis,  1 148 

Tic  douloureux,  or  epileptiform  tic,  335 

of  tongue,  777 

Tic,  facial,  342 

of  vesicul%  seminales,  1164 

loenail,  ingrowing,  360 

dactylitis,  5x4 

Toes,  amputation  of,  1 174 

empyema,  859 

Toes,  deformities  of,  413-416 

endarteritis,  142,  254 

Tongue,  affections  of,  773-783 

ischio-rectal  abscess,  1028 

Tonsil,  affections  of,  798 

lupus,  356 

Topography,  cerebral,  701 

teno-synovitis,  368 

Torsion,  231 

ulcers,  3^9,  66 
Tuberculated  leprosy.  146 

Torsion  of  testicle,  1143,  1006 

Torticollis,  378,  823 

Tuberculosis,  140 

Tourniquets,  237,  1169.  1181 

acute  miliary,  659 

Toxins,  4 

Tubulo-dermoids,  183 

Trachea,  foreii^n  bodies  in,  839 

Tumour,  congenital  sacral,  649 

wounds  of,  826 

Pott's  puffy,  690 

Tracheal  tug,  270,  273 

Tumours  (Chapter  VI 1.),  150- 181 
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Tumours  of  adrenals,  1066 

of  antrum,  742 

of  bladder,  108 1 

of  bone,  533 

of  brain,  714,  720 

of  breast,  874 

of  cranium,  712 

of  frontal  sinuses,  714 

of  gum,  737 

of  intestine,  927 

of  kidney,  iot>s 

of  larynx,  843 

of  lip,  732 

of  liver,  959 

of  lymphatic  glands,  322 

of  mandible,  747 

of  maxilla,  742 

of  muscle,  367 

of  nipple,  867 

of  nose,  754,  764,  765 

of  oesophagus,  808 

of  palate,  798 

of  pancreas,  965 

of  parotid,  787 

of  penis,  11 39 

of  pharynx,  804 

of  prostate,  1110,  xii6 

of  pylorus,  910 

of  rectum,  1035,  X104 

of  scalp,  705 

of  scrotum,  1162 

of  spine,  665,  659 

of  spleen,  965 

of  stomach,  907 

of  sub-maxillary  gland,  789 

of  testis,  1x52 

of  thyroid  gland,  828 

of  tongue,  778 

of  tonsil,  801 

of  urethra,  1120 
Typhliiis.     See  Appendicitis 
Typhoid  disease  of  joints,  585 

osteitis,  510 

state,  33 

ulcer,  perforation  of,  925 

Ulceration  (Chapter  IV.),  58-66 
Ulcer  of  anus,  1032,  X036 

of  bladder,  1080 

of  duodenum,  921,  87 

of    intestine,     901,    926,    927,    997, 
looi 

of  palate,  797 

of  scars,  215 

of  stomach,  903 

of  tongue,  777 
Ulcers,    perforating,    of   duodenum,   87, 
921,  901 

of  fool,  355 

phagedenic,  125 

scirrhous,  882 

tuberculous,  66,  359,  777,  843 
UUman's  operation,  934 
Ulna,  dislocation  of,  557.  559 

fracture  of,  460 


Ulnar  artery,  compression  of,  237 
ligature  of,  290 
nerve,  affections  of,  347 
Umbilical  hernia,  991 
Umbilicus,  affjsctions  of,  B94 
Unna's  treatment  of  ulcers,  62 
Un*united  fracture,  436 
Uranoplasty,  794 
Ureter,  rupture  of,  1052 
Urethra,  affections  of,  1117 
U  rethral  fever,  1114,  11 26 
Urethritis,  116,  1126 
Urethrotomy,  11 28,  11 29 
Uric  acid  and  urates,  ic^7,  1094 
Urinary  deposits,  1087 
Urine,  abnormalities  of,  Z087 
Uvula,  elongation  of,  798 
Urinary  fever,  1077,  1100 

Vaginal  hydrocele,  11 55 
Varicocele,  981,  1159,  1067 
Varicose  aneurism,  250 

eczema,  62,  306 

ulcers,  61,  3c6 

veins,  304,  300,  808,  1044,  1122,  1159 
Varix,  304 
Vasectomy,  1116 
Veins,  affections  of  (Chapter  XL),  298- 

311 
entrance  of  air  into,  242.  680.  826, 

851 
Venesection,  310 

Venous  haemorrhage,  223,  241 

sinuses,  thrombosis  of.     See  Throm- 
bosis of 
wounds  of,  680 
Ventral  hernia,  993,  953,  893 
Vermiform  appendix.    See  Appendicitis 
Verruca  necrogenica,  206,  356 
Vertebral  artery,  haemorrhage  from ,  243 

ligature  of,  287 
Vesical  calculus.     See  Calculus 

fistula.     See  Fistula 
Vesiculae  seminales,  affections  of,  11 64 
Vicious  union  of  fractures,  438 
Villous  tumour  of  bladder,  1081 

of  rectum,  1036 

of  pelvis  of  kidney,  1066 
Vocal  cords,  paralysis  of.    See  Laryngeal 

paralysis 
Volvulus,  101 X 
Vomiting  after  concussion,  685 

after  shock,  217 

anaesthetic,  11 89 

cerebral,  715,  719 

fsecal,  999,  1010,  X023 

in  intestinal  obstruction,  loio,  1023 

in  peritonitis,  896 

in    strangulated  hernia,    999,    1005, 

lOIO 

persistent,  after  taxis,  looi,  1023 
with  moveable  kidney,  1051 
Von    Hacker's  method  of  gastro-enter- 

ostomy,  919 
Vulva,  affections  of,  1140 
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WagstAffe's  fracture,  487 

Wardrop's  operation  for  aneurism,  266, 

372 
Warts.    See  Papilloma,  171,  355 

anatomical,  or  butchers',  906,  356 

malignant,  175 

on  lip,  733 

venereal,  1139 
Wax  in  ear,  813 
Weak  ulcer,  64 
Webbed  fingers,  390 
Wheelhouses  operation,  1130 
Whitehead's  operation  on  haemorrhoids, 
1047 
on  tongue,  780 
White  swelling,  586 
Whitlow,  207 

Witzel's  method  of  gastrostomy,  916 
Wolffian  body,  cysts  of,  184,  11 58 
Wolfler  suture,  931 
Wolfler's  operation  of  gastro-enterostomy, 

918,  920 
Wool-sorter's  disease,  1x5 
Wool  truss,  982 
Wound  phagedena,  83 
Wounds  (Chapter  VI 1 1.),  190-221 

of  abdominal  walls,  891 

of  air  passages,  826 

of  arteries,  246 

of  bladder.  1073 

of  brain,  694 

of  gall  bladder,  959 

of  heart,  862 

of  intestine,  921  et  seq. 

of  ioints,  539 

of  kidney,  X051 

of  larynx,  826,  840 


Wounds  of  liver,  953 

of  lung,  854 

of  muscles,  363,  364 

of  nerves,  326,  327 

of  pancreas,  964 

of  recto- vaginal  septum,  1x41 

of  scalp,  667 

of  scrotum,  Z164 

of  spine,  630 

of  spleen,  965 

of  stomach,  902 

of  testis,  1 144 

of  throat,  825 

of  tongue,  774 

of  trachea,  826 

of  ureter,  1052 

of  urethra,  11 18 

of  veins,  241,  249,  680 

of  vulva,  X141 
Wrist-drop,  345 
Wrist-joint,  acute  arthritis  of,  582 

amputation  at,  1172 

ankylosis  of,  6C9 

dislocation  at,  559 

effusion  into.  574 

excision  of,  623 

tuberculous  disease  of,  593 
Wry-neck.     See  Torticollis 
Wyeth's  method  of  preventing  haemor 
rhage,  1181 


Xanthine,  1095 
'    Yeasts,  22 


Zoogloca,  2 

Zygoma,  fracture  of,  440 


THE    END 
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